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NOACHUTE/IbHAA 3ANMUCKA

Pabouasa nporpamma no ¢usuke gaa 10-11 knaccoB cocTaB/ieHA HA OCHOBeE:

— TpeboBaHWUI K pe3ynbTaTamM OCBOEHMA OCHOBHOM 06pa3oBaTeNibHOM NPOrpamMmmbl CpeaHero
obuwero o6bpasosaHua (OOMNM COO), npeacTtaBneHHbix B deaepanbHOM  rocyAapCTBEHHOM
obpasoBatensHom ctaHgapTe (ProC) cpeaHero obuiero obpasoBaHus;

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

— OcHoBHOM  obpasoBaTenbHOM  nNporpammbl  cpegHero  obuwero  obpa3oBaHuA
MYHULMMNA/IbHOTO 6rloaKeTHoro obueobpasoBaTeibHOro yuperkaeHus «CpegaHssa
obuweobpasosaTtenbHas wKkona Nel» r. bonoroe, TBepckon obnactu;

— y4yebHOro nnaHa MyHMUMMANbHOrO OlAMKeTHOro 06ueobpa3oBaTe/IbHOIO Yy4YpexXaeHua
«CpepHan obweobpasoBaTenbHan wWkKoaa Ne 1» r. bonoroe, TBepckon obnactu;

— aBToOpcKoli paboueint nporpammbl no ¢usmke ana 10-11 Knaccos: PusmKka. Pabouune
nporpammbl. MpegmeTHaa NMHUA y4yebHMKOB cepumn «Knaccuuyeckmun Kypc». 10-11 Kknaccol: yyeb.
nocobue gns obuieobpasosaT. opraHusaumii: 6asosbii U yrayba. yposHuu / A.B. LWaTannHa. — M.:
MNpoceeweHune, 2017. - 91 c.

Pabouyasa nporpamma opueHTUpPOBaHA Ha UCNONb30BaHUe yuebHUKoB «Pusuka» gna 10 n 11
KnaccoB cepum «Knaccuueckuii Kyper»:

®usuka. 10 knacc: y4ebHUK ana obuieobpasoBaTenbHbIX opraHusaumii (6a3oBbiit ypoBeHb) /
r.A. Makuwes, b.b. byxoBues, H.H. Cotckuir; nog pea. H.A. NMapdeHTbeBon. — M.: lNpocBelleHue,
2017.-416c.

®usmka. 11 knacc: y4ebHUK ana obuieobpasoBaTebHbIX OpraHn3aumin (6a3osblit ypoBeHb) /
r.A. Makuwes, b.b. byxosues, B.M. Yapyrun; noa pea. H.A. MapdeHTbeBoin. — M.: MpoceelleHue,
2017.-432c.

B nporpamme y4TeHbl OCHOBHbIE UAEN U NONOXKEHWUSA NPOrpaMmmMbl GOPMUPOBAHUA N PA3BUTUA
YHUMBEpCanbHbiX Yy4ebHbix dencTtBuin gna cpeaHero obuiero obpasoBaHuMa w cobnoaeHa
npeemMcTBeHHOCTb ¢ [MpumepHOI nporpammon no pusmke Ana 0OCHOBHOro obuero obpasoBaHus.

Mporpammon  NpeaycMOTPEHO  Pa3BMTME  BCEX OCHOBHbLIX BWAOB  AEATE/IbHOCTH,
npeAcTaB/ieHHbIX B NPOrpamme OCHOBHOro obuiero obpasoBaHuA.

OcBoeHue nporpammbl no ¢u3mke obecneynmBaeT oBnageHMe OcCHoBamu y4yebHo-
nccnenoBaTeIbCKON AEATENbHOCTM, HAyYHbIMWM METOAAMM PELIEHUA PA3ANYHbBIX TEOPETUYECKUX U
NpaKTUYeCcKMX 3a4ay.

MeTtogonornyeckon ocHosor ®PrOC COO sABnAseTcA CUCTEMHO-AEATeNbHOCTHbIA noaxoa.
OcHOBHble BMAbl Yy4ebHOM [eATeNbHOCTH, NpPeacTaB/leHHble B TeMATMYECKOM MIaHUMPOBaHUM
paboyeit nporpammbl, NO3BONAKT CTPOUTb Mpouecc obyyeHMs Ha OCHOBE JaHHOro noaxoga. B
pe3ynbTaTe KOMNeTeHUMN, CGOPMUPOBAHHDbIE B LLIKOIE NPU U3y4eHUU GU3MKKU, MOTYT BNOCNEACTBUM
MCNOb30BaTbCA YYALMMMUCA B NOObIX KU3HEHHbIX CUTYaLMAX.

Paboyasa nporpamma BKAKOYAET C/ieayloLimne pasgesbl:

1. MoAcHMTeNbHAA 3anuCKa, B KOTOPOM KOHKpeTusmpykTca obuwume uenn cpegHero
06pa3oBaHuUA € y4ETOM cneundmKkn GU3MKKM Kak yuebHoro npegmerta.

2. O6wan xapaKTepncTMKa yuebHoro npegmerta.

3. MecTo Kypca puU3MKM B y4ebHOM naHe.

4. Pe3ynbTaTbl OCBOEHUSA Kypca PUIMKN — IMYHOCTHbIE, METaNPeAMETHbIE U NPeAMETHbIE.

5. CopepaHue Kypca GU3nKu.

6. MNMnaHMpyemble pe3yibTaTbl U3y4YeHUA Kypca PUIMKM.

7. TemaTnMyecKkoe NNaHUpPOBaHME C Onpeae/ieHMEM OCHOBHbIX BUAOB y4ebHOM AeATeNbHOCTH
YUALLMXCA MPU U3YyUYEHUM Kypca PUIMKM.

8. TemaTnyeckoe NiaHMPOBaHWE C YKAa3aHMEM KOJIMYECTBA YacoOB, OTBOAUMbIX Ha OCBOEHME
Ka*KaoMN TeMbI.

OBLUAA XAPAKTEPUCTUKA YYEBHOTO NPEAMETA

®dunsKnKa, Kak HayKa o Hambosee obLWMX 3aKOHAxX NPUPOAbI, BbICTyNaa B KayecTBe yyebHoOro
npegmeTa B LIKONE, BHOCWUT CYLLECTBEHHbIN BKNaAg, B CUCTEMYy 3HAaHWI 06 OKpyKatowem mupe.
LIKoNbHbIM KypC PU3MKK — cucTemMoobpasyowmin Ana ecTeCTBEHHO-HAY4YHbIX y4ebHbIX NpeaMmeTos,
MOCKO/IbKY PU3NYECKME 3aKOHbl /ieaT B OCHOBE COAEPXAHWUA XumUK, Buonoruu, ¢usmyeckomn
reorpadun 1 acTPOHOMMUMU.



N3yueHne ¢m3MKN AaBnAaeTcA HEOBXOAMMBIM He TONbKO ANA OBNAAAEHMA OCHOBAMW OOHOM U3
€CTeCTBEHHbIX HaAyK, ABAAIOLWLENCA KOMMOHEeHTOW obuwero obpa3oBaHWA. 3HaHMe GU3MKM B eé
NUCTOPUYECKOM  PasBUTUM MOMOraeT YesioBeKy MOHATb npouecc GOPMMUMPOBAHUA  APYrUX
COCTaB/AOLLMX COBPEMEHHOM KynbTypbl. 'YyMaHUTapHOe 3HavyeHne GU3MKN Kak 0b6A3aTenbHOM Yactu
obuero ob6pa3oBaHMA COCTOMUT B TOM, YTO OHa CNOCOBCTBYET CTAHOBNEHUID MWPOMOHUMAHMUA WU
Pa3BUTUIO HAy4HOro cnocoba MbIWNEHMA, MO3BONAIOLWLEr0O OOBEKTUBHO OLEHMBATb CBeAeHMA 06
OKpy)Katowem mupe. Kpome TOro, oBrageHne OCHOBHbIMU PUIMYECKMMWU 3HAHUAMM Ha HazoBom
YPOBHE HEOOXOAMMO NPAKTUYECKM KAXKL0MY YENOBEKY B COBPEMEHHOM KU3HM.

Ona  peweHna 3aga4  GOPMMPOBAHMA OCHOB HAYYHOTO MMPOBO33PEHUA, PaA3BUTUA
WMHTEeNNEKTYa/IbHbIX CMOCOBHOCTEM M NO3HaBaTe/IbHbIX MHTEPECOB WKO/IbHUKOB B MpoLecce nlyvyeHus
®M3MKM OCHOBHOE BHWMMaHWe cneayeT yAenATb He CTONbKO nepeaye CYMMbl FOTOBbIX 3HaHWW,
CKONIbKO 3HAKOMCTBY C METOZaMWM HAYYHOrO MO3HAHMA OKPYKaloWero Mnpa, NoctaHoBKe npobnem,
Tpebyowmx OT yYaLMXCA CAMOCTOATEIbHOM AEATENIbHOCTM MO UX Pa3peLLleHMIo.

Lienun nsyyeHuns GpU3nKM B CpeHel WKone:

— ¢dopmupoBaHMe y 0Oy4aloOWMXCA YBEPEHHOCTU B LLEHHOCTM 06pPa3oBaHWUA, 3HAYMMOCTU
bU3NYECKMX 3HAHUIM ANA KAXKAO0FO Ye/I0BEKA HE3ABMCMMO OT ero NpodeccMoHaIbHOM AeATENbHOCTH;

— OB/lafieHMe OCHOBOMOMAralWUMN  PU3NYECKMMWN  3aKOHOMEPHOCTAMM, 3aKOHaMU MU
TEOPUAMM; pacliMpeHme 06bEMa NCNONb3YyeMbIX GUBNYECKUX NOHATUIA, TEPMUHONOTUM U CUMBOIUKW;

— npuobpeTeHne 3HAHUN O PYHOAMEHTANbHbIX PUINYECKMX 3aKOHAX, NIeXKaWMX B OCHOBE
COBPEMEHHOM (PU3NYECKON KapTUHbI MUpPA, O Hambosee BAXKHbIX OTKPbITUAX B obnactn GpusmKn,
OKa3aBLUMX onpeaenstoliee BAMAHME HA Pa3BUTUE TEXHUKU U TEXHOIOTMMU; NOHMMaHKE PU3nyeckomn
CYLWLHOCTM AB/IEHU, Habtogaembix Bo BceneHHom;

— OB/lafieHMe OCHOBHbIMM METOZAaMWM HAy4YHOro MO3HAHMA NPUPOAbI, MUCMOJIb3yEMbIMU B
¢un3unke (HabnoaeHne, onncaHne, U3IMepPeEHMeE, BblABUKEHNE TUMNOTE3, NPOBEAEHME IKCNEPUMEHTA);
oBNageHne ymeHnamn obpabaTbiBaTb AaHHble SKCNEPUMEHTA, OOBACHATb NOIYYEHHbIE pPe3ynbTaThbl,
yCTaHaB/AMBATb 3aBUCUMOCTU MeXKAY GU3NYECKMMU BENMYMHAMM B HAbBAOA4aEMOM ABNEHUN, AeNaTb
BbIBOAbI;

— oTpaboTKa ymeHuA pelwaTtb GpM3nMYecKme 3a43a4M PasHbIX YPOBHEN CNOKHOCTH;

— npuobpeTeHune: onbiTa Pa3HOOOPA3HON AEATENbHOCTM, OMbITa NO3HAHUA U CAMOMNO3HaHWSA;
YMEHWI CTaBUTb 3ajauu, pewatb npobiembl, MNPUHUMATb PELIEHWUA, WUCKaTb, AHAAN3NPOBATb U
06pabatbiBaTb  MHPOPMALMIO;  KAKOYEBbLIX HABLIKOB  (KJHOYEBbIX KOMMNETEHUMI), MMEoWmMX
YHMBEPCA/ZIbHOE 3HAYeHMEe: KOMMYHMKAUWUKW, COTPYAHWYECTBA, W3MEPEHUN, 3PPEKTUBHOIO U
6€30MacHOro UCMo/Ib30BaHMA PA3/INYHbIX TEXHUYECKUX YCTPOMCTB;

— 0CBOeHMe cnocoboB MCNOMb30BAHUA GU3MYECKMX 3HAHMW ANA PeELeHMA MNPaKTUYECKUX
3a4a4, 06bACHEHUA ABNEHUI OKPYHKAIOLLEN AEMCTBUTE/IbHOCTKN, 0becnevyeHns 6e30MacHOCTM KU3HU U1
OXpaHbl NpMpoAbI;

— pasBMTUE NO3HaBaTe/IbHbIX MHTEPECOB, NHTENNEKTYaNIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce npuobpeTeHMUA 3HAHUMW C WMCNONb30BAaHMEM PA3ANYHBIX MCTOYHWKOB WHPOPMaUMK U
COBPEMEHHbIX WMHOOPMALMOHHbBIX TEXHONOMMN, YymeHuit dopmyanpoatb U 06OCHOBLIBATbL
cOBCTBEHHYIO NO3ULUMIO MO OTHOWEHUI K $u3mnyeckon WMHPopmauumn, nosydyaeMom W3 pasHbIX
NCTOYHMKOB;

— BOCMUTAHWE YBAXKUTE/IbHOTO OTHOLIEHWUA K YYEHBIM U UX OTKPbITUAM, YyBCTBA rOPAOCTM 33
POCCUMNCKYIO GU3NYECKYIO HayKY.

OcobeHHOCTb UenenonaraHns Ana 06asoBOro YPOBHA COCTOMT B TOM, 4YTO o0bOy4yeHue
OPUEHTUPOBAHO B OCHOBHOM Ha GOPMUpPOBaAHME Yy Oby4yaloWmMxca obLEeN KyabTypbl MU Hay4yHOrO
MMWPOBO33PEHUA, HA UCMOJIb30BAHUE NONYYEHHbIX 3HAHUA N YMEHUI B NOBCEAHEBHOM KU3HMU.

CopepykaHue Kypca GM3MKM B Nporpamme cpefHero obuiero o6pasoBaHUs CTPYKTypupyeTcs
Ha OCHOBe (U3NYECKUX TEOPUIM W BKAKOYAET cneaylolme pasgesbl: HayyHbld MeToZ MO3HAHWSA
npupoabl, MeXaHMKa, MONEKYNApHasa GU3NKa U TEPMOAUHAMMUKA, SNEKTPOAUHAMMKA, KonebaHua u
BOJIHbI, ONTMKA, CNeLnanbHana TEOPUA OTHOCUTENbHOCTU, KBaHTOBaA GU3NKa, CTpoeHMe BceneHHOM.

MECTO KYPCA ®U31KU B YHEBHOM NJIAHE

B cooTBETCTBUM C y4yebHbIM MAAHOM Kypcy OM3MKKM CpeaHEen LUKOAbl NpeawecTByeT Kypc
®U3NKM OCHOBHOWM WKOAbI (7-9 KAnacchl), BKAOYAKOWMIMA 3N1eMeHTapHble CBeAEHUA O (PU3NYECKUX
BE/IMYMHAX U ABNEHUSAX.

Ha sTtane cpepgHelt WKOAbl BO3MOXHO M3ydeHMe oOy4valowMmuUcA ecTecTBO3HaHMA nnbo
dM13MKKN Ha 6a3oBOM UK YrAyONEHHOM YPOBHE.



[aHHaa paboyaa nporpamma no pusmke gaa 6a30BOro ypoBHA cOCTaBNeHa M3 pacyéta 140 4
3a ABa roga oby4yeHua (no 2 4 B Hegento B 10 n 11 Knaccax); B nporpamme yyteHo 10% pesepBHOro
BpemeHu. Pe3epBHOe BpemsA MOXKeT ObiTb MCNOMb30BAHO ANA YBE/NIMYEHUA BPEMEHU Ha U3y4YeHue
OTAENbHbIX TEM Kypca GU3NKM B 3aBUCMMOCTU OT NOTPEBHOCTEN yYalLMXCA. YUMTbIBAETCA TaKKe TOT
$aKT, 4YTO peanbHaa MNPOJOMKUTENbHOCTb Yy4ebHOro roga BCerfa OKasblBaeTCA MeHbLue
HOPMaTUBHO.

PE3Y/IbTATbl OCBOEHUA KYPCA ®U3NKU

MpenogaBaHve ¢M3MKM B cCpedHEN LUKOJIe HamnpaB/leHO Ha AO0CTUXKeHMe oby4vatlommucs
cneayolwmx AMYHOCTHBIX Pe3ybTaToB:

— YMeHMe ynpaBasaTb CBOEM NO3HABATE/IbHOM AeATeNbHOCTbLIO;

— TOTOBHOCTb W CMOCOBHOCTb K 06pa3oBaHUIO, B TOM u4ucne camoobpa3oBaHWIO, Ha
NPOTSAXEHUN BCEWN XKU3HU; CO3HATE/NIbHOE OTHOLWEHME K HENnpepbIBHOMY 06pa3oBaHUIO KaK YCN0BUIO
ycnewHoMn npodeccnoHanbHoM 1 0bWecTBEHHOM AeATe/IbHOCTY;

— YMEHMe COTPYAHWYATb CO B3POC/AbIM, CBEPCTHWKAaMM, AeTbMW MIAAWero Bo3pacTa B
obpasoBaTenbHOM, y4ebHO-UCCNeA0BaTENbCKOMN, MPOEKTHOM U APYrUX BUAAX AEeATEeIbHOCTY;

— chOPMMPOBAHHOCTD  MWPOBO33PEHUS, COOTBETCTBYIOLLEFO COBPEMEHHOMY  YPOBHIO
PasBUTMA HayKM; OCO3HaHWE 3HAYMMOCTU HayKM, BJIAEHUA [OCTOBEpHOM WHbopMauuein o
nepenoBbiX AOCTUMKEHUAX U OTKPbITUAX MUPOBOM MU OTEYECTBEHHOW HAYKW; 3aMHTEPECOBAHHOCTb B
Hay4HbIX 3HaHUAX 06 YCTPOMCTBE MMpPa M 06LLECTBA; FTOTOBHOCTb K HAYy4YHO-TEXHUYECKOMY TBOPYECTBY;

— YyBCTBO ropA0CTV 33 POCCUMNCKYIO GU3NYECKYIO HaYKY, T'YMaHU3M;

— NONOXMUTENbHOE OTHOLWIEHWE K TPYAY, LeneycTpeMNEHHOCTD;

— 3JKO/IOrMYeckasa KynbTypa, bOepelkHoe OTHOWEeHWEe K pPOAHOW 3emse, MPUPOLAHbLIM
b6oratctBam Poccum M mmpa, NOHMMaHME OTBETCTBEHHOCTU 3a COCTOSIHME MPUPOAHbLIX PEecypcoB U
pa3ymHOe NpUpoAoNo/ib30BaHME.

MeTanpeaMeTHbIMU pe3yNbTaTaMU OCBOEHMA BbIMYCKHUKAMW CPeAHEeN LWKO/bl NPOrpammbl
no ¢oM3nKe ABNAIOTCA:

1) oceoeHue pe2ynamueHbIX yHUBepPCaAsAbHbIX y4ebHbIx delicmeuu:

— CaMOCTOATENIbHO OnpefenATb Lenun, CTtaButb U GopmyanpoBaTb COBCTBEHHblE 3a4ayun B
06pa3oBaTeIbHOM AEATENIBHOCTM U }KU3HEHHbIX CUTYaUMAX;

— OUEHMBATb pecypcbl, B TOM 4MCNe BpemMAa W Apyrne HemaTepuasibHble pPecypchbl,
HeobxoAnMble ANA AOCTUMKEHMA NOCTAaBAEHHOW PaHee Lenu;

— CONOCTaB/ATb MMeloLWMeCcA BO3MOXKHOCTM W HeobXxoAWMble ANA  [OCTUNKEHUA Lenun
pecypchbl;

— onpefensaTb HECKONbKO NyTel fOCTUKEHWUA NOCTAaBNEHHOM LEeNu;

— 334aBaTb NapameTpbl U KPUTEPUU, MO KOTOPLIM MOXKHO ONpPenennTb, YTO LEeNb AOCTUTHYTA;

— COMOCTaBNATb NOJIYYEHHbI pe3ynbTaT AeATeIbHOCTU C NOCTaB/IEHHOM 3apaHee Lesblo;

— 0CO3HaBaTb NOC/AEACTBUA AOCTUKEHMA NOCTABJEHHON Lenun B AesTe/bHOCTU, COBCTBEHHOM
YKU3HU U XKU3HU OKPYKaOLWNX Noael;

2) oceoeHue No3HasamesbHbIX YHUBEPCAAbHbLIX y4ebHbix Oelicmeuli:

— KPUTUYECKM OLLEHUBATb M UHTEPNPETUPOBATb MHPOPMALMIO C PA3HbIX MO3ULUIA;

— pacno3HaBaTb M GUKCMPOBATb NPOTUBOPEUMNA B UHPOPMALMOHHBIX UCTOYHUKAX;

— WUCNONb30BaTb pPa3/IMYHbIE MOAE/NbHO-CXeMATUYeCKMe CpeacTsa ANA NpeacTaBieHuA
BbIIB/IEHHbIX B MUHPOPMALMOHHBIX UCTOYHUKAX NPOTUBOPEUNIA;

— OCYLWECTBAATb Pa3BEPHYTbIM MHDOPMALMOHHbBIA NOUCK M CTaBUTb HAa €ro OCHOBE HOBble
(y4ebHble 1 no3HaBaTe/IbHbIE) 33/1a4u;

— MWCKaTb U HaxoanTb 0606 EHHbIE cnocobbl pelleHns 3aaay;

— NPUBOAUTb KPUTUYECKME apryMEHTbl KaK B OTHOLIEHUU COOCTBEHHOIO CYXAEHUA, TaK U B
OTHOLLEHUM AEUCTBUIN N CYXKAEHWUI APYrOro YeNoBeKa;

— aHaNM3MpoBaTb M Npeobpa3oBbiBaTb NPOHAEMHO-NPOTUBOPEUNBBIE CUTYALMN;

— BbIXOAUTb 3@ PaMKM y4yebHOro npegmeTa M OCYLLECTBAATb LEeNeHanpaBAeHHbIA MOWUCK
BO3MOXHOCTW LUMPOKOro NepeHoca cpeacTs M cnocobos AencTams;

— BbICTPAMBaTb MHAMBMAYaNbHYIO 0OPA30BATE/IbHYIO TPAEKTOPMUIO, YYMTbIBAA OrpaHUYEHUA
CO CTOPOHbI APYTUX YHACTHUKOB U PECYPCHbIE OrPaHNYEHMUS;
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— 3aHMMaTb pasHble MNOo3UUMM B MO3HABATE/NbHON f[eATenbHOCTM (BblITb yYeHUKOM W
yuntenem; GbopmynmpoBatb 0H6pa3oBaTeNbHbIM 3aMNpPOC U BbINONHATb KOHCYNbTATUBHbIE (QYHKLUK
CaMOCTOATEeNIbHO; CTaBUTb nNpobnemy u paboTaTtb Hafg €€ peweHWem; ynpasBaATb COBMECTHOM
No3HaBaTe/IbHOM AEeATe/IbHOCTbIO U NOAYUHATLCA);

3) oceoeHue KOMMYHUKAMUBHbIX yHUBEPCANbHbIX yYebHbix Oelicmauli:

— OCYLLECTBNATb AE/10BYI0 KOMMYHMKALMIO KaK CO CBEPCTHMKAMM, TaK U CO B3POC/IbIMKU (KaK
BHYTpM 06pa3oBaTeNbHOM OpraHM3aumK, Tak 1 3a eé npegenamu);

— NpW OCyLWecTBAeHMM TpynnoBok paboTbl ObITb KaK pyKoBoguTenem, Tak WU YNEHOM
MPOEKTHOM KOMaHAbl B pPasHblX poaax (reHepaTopom UAEWN, KPUTUKOM, WCMNONHUTENEM,
Npes3eHTyWMM U T. 4.);

— PasBEpPHYTO, /NIOTMYHO W TOYHO M3NaraTb CBOK TOYKY 3PEHMA C WCMNO/b30BaHMEM
afeKBaTHbIX (YCTHbIX M MUCbMEHHbIX) A3bIKOBbIX CPEACTB;

— pacno3HaBaTb KOHPAMKTOreHHble CUTYaLMK U NpesoTBpaLLaTb KOHGANKTbI A0 UX aKTUBHOM
¢dasbl;

— COrnacoBblBaTb MO3UUMM  YNEHOB KOMaHAbl B npouecce paboTbl Hag obwmm
npoAyKTom/peleHnem;

— npeAcTaBnATb Ny6AMYHO pe3ynbTaTbl MHAMBUAYANbHOW WM TPYNNOBON AEATENbHOCTU KaK
nepena 3HaKOMOM, TaK U nepes He3HAaKOMOM ayauTopue;

— noabupatb MaApTHEPOB ANA [AE€/0BOM  KOMMYHMKAUMMK, MUCXOAs M3 COOBpaKeHui
pe3ynbTaTMBHOCTM B3aUMOLENCTBUA, @ HE IMYHBIX CUMMNATUN;

— BOCMPUHUMATb KPUTUYECKME 3aMEYaHUSA KaK pecypc CO6CTBEHHOIO Pa3BUTUA;

— TOYHO M éMKO GOopMynMPOBaTb KaK KpUTUYECKMe, Tak U ogobputenbHble 3amevyaHua B
afpec Aapyrux Aoaen B pamKax 4enoBor U obpas3oBaTesibHOM KOMMYHMKAUWUK, M3beras npu 3Tom
JINYHOCTHbIX OLEHOYHbIX CYKAEHUN.

MNpeameTHbIMU pe3ynbTaTaMM OCBOEHMA BbIMYCKHMKAaMU CpeAHen LKOAbl NPOorpaMmbl Mo
¢u13nKe Ha 6a3080M ypoeHe ABNAIOTCA:

— cbOpPMMpPOBAHHOCTb NPeACTaBAEHUN O 3aKOHOMEPHOM CBA3M U MO3HABAEMOCTU SABJEHWM
npupoabl, 06 06LEKTUBHOCTU HAay4YHOrO 3HAHWUA, O POAN U MecTe PUINKM B COBPEMEHHOM Hay4YHOM
KapTMHE MMpa; MNOHMMAHWE ponn OGU3MKKM B GOPMMPOBAHUKM Kpyro3opa M QYHKLMOHANbHOM
rPamMOTHOCTM YeNI0BEKA AN1A PeLleHUs NPAKTUYECKUX 3a4aY;

— B/lafieHMe  OCHOBOMOMAralWMmM  PUIMYECKMMU  MOHATUAMM, 3aKOHOMEPHOCTAMM,
3aKOHAMW U TEOPUSAMMU; YBEPEHHOE NONb30BaHNE GU3NYECKOM TEPMUHOIOTUEN U CUMBOIMKON;

— chopMMpPOBAHHOCTb MNPeACTaBAEHUA O GUIMYECKON CYLWHOCTU ABAEHUMA NpuUpoabl
(MexaHWM4yecKkmnx, TeNNOBbIX, 3NEKTPOMArHUTHbIX M KBAaHTOBbIX), BUAAX MaTepuu (BewecTso M nosne),
OBVXKEHUN Kak cnocobe cylecTBOBaHWA MaTepun; OCBOEHME OCHOBHbIX MAEN MeXaHWMKM, aTOMHO-
MOIEKYNSPHOTO YYEHUA O CTPOEHMM BELLLECTBA, 3/1IEMEHTOB 3/IEKTPOANHAMUKN U KBAHTOBOM PU3MKK;
OB/laleHME NOHATUMHbBIM annapaToM M CUMBOIMYECKUM A3bIKOM GU3UKY;

— B/laleHMEe OCHOBHbIMM METOAAMM HAYYHOro MO3HAHUA, WCMNOo/b3yeMbiIMU B dU3MNKe:
HabnogeHre, oOnNUCaHWe, W3MepeHue, IKCNEePUMEHT; BAhadeHue ymeHuamu 06pabaTtbiBaThb
pe3ynbTaTbl W3MeEpPeHUi, OOHapyXKMBaTb 3aBUCMMOCTb MeXAy GUINMYECKMMWU  BeIMYMHAMM,
06BACHATL NONyYEeHHbIE pPe3y/bTaTbl U AeNaTb BbIBOADI;

— B/laleHMEe YMEHWsIMM BbIABUIaTb TrMNOTE3bl Ha OCHOBE 3HAHWA OCHOBOMONAralLWMX
dM3MYECKMX 3aKOHOMEPHOCTEM WM 3aKOHOB, MPOBEPATb WX 3KCNEPUMEHTANIbHbIMU CPEACTBaMMU,
dbopmynmpys uenb uccnenoBaHus; BNageHUE YMEHUAMU OMUCLIBATb U OOBACHATb CaMOCTOATE/IbHO
NnpoBeAEHHbIE 3KCMEPUMEHTbI, aHa/IM3MpPOBaTb pPe3y/bTaTbl MNOJYYEHHOW U3 IKCNEPUMEHTOB
nHbopmaumMm, onpeaensitTb 4OCTOBEPHOCTb NOYYEHHOTO PE3ybTaTa;

— YMeHMe pelwaTb NpocTble GU3NYECKMe 3aauu;

— CchOPMMPOBAHHOCTb YMEHMA MPUMEHATb NONAYYEHHbIE 3HAHWUA ANA 0OBACHEHWUS YCNOBWUM
NpPoTeKaHMAa GU3NYECKUX SIBAEHUMA B NpUpoOAEe W ANA NPUHATUA MNPAKTUYECKUX peLleHuin B
NOBCEAHEBHOM KU3HU;

— NOHMMaHUe PU3MYECKUX OCHOB U MPUHLMNOB AencTBMA (paboTbl) MaLLUMH M MEXaHNU3MOB,
CpencTs nepeaBuMKeHMA W CBA3M, ObITOBbIX NPMOOPOB, MNPOMbBIWIEHHbIX TEeXHONOMMYEeCKUX
NpoLEeccoB, BAIMAHMA UX Ha OKPY)KaloLWyl cpeay; OCO3HaHME BO3MOMHbIX MPUYUH TEXHOTEHHbIX U
3KONIOTMYECKMX KaTacTpod;

— cpOopMMPOBAHHOCTb COBCTBEHHOM NO3ULMUN MO OTHOLIEHUID K GU3NYECKON MHPOopMaLmN,
nosly4yaemomn 13 pasHbIX UCTOYHMKOB.



COAEPXAHUE KYPCA ®U3SUKU
HA YPOBHE CPEAHEIO OBLLErO O6PA3OBAHUA

BA30BbI YPOBEHb

®dusnKa n ectecTBeHHO-Hay4HbliA MeToA NO3HAHUA NPUPOAbI

®du3mka — JyHAamMeHTanbHaA HaykKa o npupoae. MeToapl HAy4yHOro WMccnefoBaHuUA
dun3nyeckux asneHnn. MogennposaHme GU3MYECKUX ABNEHUIA M npoueccoB. PU3NYECKUA 3aKOH —
rPaHnLbl NPUMEHMMOCTU. PU3MYECKME TEOPUN U NPUHLKUN cooTBeTCcTBMA. Posb n mecto ¢pusukm B
GOPMUPOBAHMN COBPEMEHHOM HAY4YHOM KAPTUHbI MUPa, B MPAKTUYECKOM AeATeNbHOCTU ntoaei.
dusuKa u Kynemypa.

MexaHuKa

[paHUUbI MPUMEHMMOCTM  KNACCUMUYECKOM  MEXaHWKWU. BaxHeWwmne KMHemaTUyecKkue
XapaKTEPUCTUKN — NEPEMELLLEHUE, CKOPOCTb, YCKOpeHne. OCHOBHbIE MOLENN TEN N ABUKEHUN.

B3anmogeicteme ten. 3akoHbl BcemupHoro taroteHua, Nyka, cyxoro TpeHua. MHepumanbHan
cucTema oTcyeTa. 3aKoHbl MexaHUKK HbioToHa.

MmnynbC maTepuanbHOM TOYKM UM cUCTEMbl. M3MeHeHMEe W COXpaHeHWe WMMyAbCca.
Ucnonb3osaHue 30KOHO8 MexXaHUKU 0aa 0b6bACHeHUA 08uxMceHuUsa HebecHblx men u 0aA8 paszsumus
Kocmuyeckux uccnedosaHull. MexaHMYecKaa 3HeprMa CcUcTembl Tenl. 3aKOH  COXpaHeHus
MeXaHW4YecKol aHeprum. PaboTa cmabl.

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

MexaHu4yeckne KonebaHus W BOAHbI. [peBpalleHUa 3Heprum npu KonebaHuax. dHeprus
BOJIHbI.

MonekynapHasa pusmKa u TepmoanHaMmnKa

MonekynsapHo-kuHeTndeckas Teopua (MKT) cTpoeHuA BellecTBa U ee 3KCNepuMeHTasibHble
AOKasaTenbcTBa. ABCONOTHAA TemnepaTypa Kak mepa cpegHel KMHETUYECKOW 3SHEeprum TensioBoro
OBVXKEHUA YacTuu, BelwiectBa. Moaenb uaeanbHoro rasa. [laBneHue rasa. YpaBHeHWe COCTOSAHMA
naeanbHoro rasa. YpasHeHne MeHaeneesa—KnaneipoHa.

ArperaTHble COCTOAHUA BewecTBa. Modese cmpoeHua xudkocmedl.

BHyTpeHHsAA 3Heprua. PaboTa u Tensonepegaya Kak cnocobbl U3MEHEHWsi BHYTPEHHeW
3Heprun. lepBbli 3aKOH TepMOAMHAMMKM. HeobpaTMMOCTb TenioBbiX NpPouLeccoB. MpPUHLMMBI
AEeVCTBMA TENNOBbIX MALLWH.

dneKTpoguHAMMKA

dnekTpuyeckoe none. 3akoH KynoHa. HanpA)KeHHOCTb M MOTEHUMaNn 31eKTPOCTaTUYecKoro
nons. MPoBOAHUKK, MONYNPOBOAHUKN U ANINEKTPUKU. KOoHAeHcaTop.

MOCTOAHHBIN INEKTPUYECKMI TOK. INeKTPoABMKYLWAa cuna. 3akoH Oma AnAa NOAHOM uenu.
JNEeKTPUYECKNU TOK B MNPOBOAHWKAX, INEKTPOANUTAX, MOJYNPOBOAHMKAX, [Fa3ax M BaKyyme.
Csepxnposodumocme.

NHAayKumMAa MarHutHoro nond. [encrBue MarHUTHOrO NoAA Ha MNPOBOAHUMK C TOKOM M
ABUXKYLLYIOCA 3apArKeHHYo YacTtmuy. Cuna Amnepa v cuna JlopeHua. MarHUTHble CBOMCTBA BELLECTBA.

3aKOH 3/IEKTPOMArHUTHOM MHAYKUMU. INEKTPOMArHUTHoe none. NepemeHHbIN TOK. fiBneHne
CaMOUHAYKUMN. UHAYKTUBHOCTb. IHepaua 31eKmpomMaz2HUmMHoz20 Mosis.

DNeKTpoOMarHuTHble KonebaHua. KonebatesibHbliA KOHTYP.

ONeKTPOMArHUTHble BOJIHbI. [Mana3oHbl 3SNEKTPOMATrHUTHbIX U3YYEHUIN U UX MPaKTUYECKoe
npumeHeHwue.

FeomeTpuyeckasa onTmMka. BonHoBble CBOMCTBa CBETA.

OCHOBbI CNeLuanbHOU TeOPUN OTHOCUTENIbHOCTU
MNHBapMaHTHOCTb MOAYNSA CKOPOCTU CBETA B Bakyyme. MpUHLMN OTHOCUTENIbHOCTM DUHLLTENHA.
CBA3b MacCbl M 3HeprMmn cBOHOAHOM YaCcTULLbl. DHEPTUA NOKOS.
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KBaHTOBaA ¢pusmnKka. Pusmka atoma M aTOMHOro Agpa

f'vnotesa M. MnaHKka. PoToanekTpuyecknin adpdpekt. PoToH. KopnycKynAapHO-BOAHOBOW
ayannsm. CoomHoweHue HeonpedeneHHocmel lelizeHb6epeaa.

MnaHeTapHas mogenb atoma. O6bACHEHME NIMHEMYATOrO CMNeKTpa BOAOPOAA HAa OCHOBE
KBaAHTOBbIX NocTtynatos bopa.

CocTtaB M CTpoeHMe aTOMHOro fgpa. JHeprusa CBsA3M aTOMHbIX agep. Buabl pagnoaKTMBHbIX
npeBpaLLeHNin aToOMHbIX 84ep.

3aKOoH pagMoaKTUBHOIO pacnaga. AaepHble peakumu. LlenHaa peakuma geneHua saep.

dnemeHTapHble YacTuubl. PyHAaMeHTalbHblie B3aMMOAENCTBUA.

CtpoeHue BceneHHoit

CoBpemeHHble npeacTtaBAeHMA O NpoucxoxKaeHmn u  3ssoawoumm ConHua W 3Be3a.
Knaccnoumkaumna 3sesa. 38e34bl M UCTOUHUKM UX SHEPTUN.

lanaktuka. MpeacraBaeHne o CTPOEHUM M 3BOIOUMK BeceneHHON.

COAEPXAHUE KYPCA ®U3UKN B COOTBETCTBUMU
C ABTOPCKOM NMPOrPAMMOM A.B. LUATAJZIMHOWM

BA30BbI YPOBEHb

®dun3nKa n ecteCTBEHHO-Hay4HbIA MeTOoA NO3HaHMUA NPUPOADI

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

MeToabl nccnepoBaHuAa GusNYeckux AsneHun. MopgennposaHue GUBUYECKUX ABNEHUIA U
npoueccos. Hay4yHble ¢aKTbl M rMnoTesbl. PU3NYECKME 3aKOHbl M FPaAHULbI UX MPUMEHUMOCTU.
®dusnyeckne TeOpPMM U NPUHLUN COOTBETCTBMA. PU3NYECKMe BeNNYMHDI. [1OrpeliHOCTM U3MepeHui
dn3nYecknx BennuuH. Ponb n mecto Ppusmkn B GoOpMUPOBAHMN COBPEMEHHOM HAYYHOM KAPTUHbI
MWpa, B MPAKTUYECKOW AeATENbHOCTU Ntoael. Pu3uKa U Kynemypa.

MexaHuKa

[paHUUbI  NPMMEHUMOCTU  KNACCMYECKOM  MeXaHMKW.  [poCTpPaHCTBO U Bpems.
OTHOCMTENBHOCTb MEexXaHM4Yeckoro AasukeHuAa. Cuctembl OTcY4ETA. CKansapHble W BEKTOPHblE
dunsnyeckne BennumnHbl. Tpaektopua. Mytb. MNepemeweHne. CKopocTb. YcKopeHue. PaBHOMepHOe U
PaBHOYCKOPEHHOE NPAMO/IMHENHOE ABUMKEHNE. PAaBHOMEpPHOE ABUKEHME MO OKPYHKHOCTU.

Bsanumogeicteme ten. AsneHune mHepumn. Cuna. Macca. MHepuUManbHble CUCTEMbI OTCYETA.
3aKoHbl gnHamuKknM HbroToHa. Cuna TAXKECTW, Bec, HeBeCOMOCTb. Cuabl ynpyroctu, Cuibl TPEHMUA.
3aKOoHbl: BCEMUPHOTO TAroTeHuA, M'yKa, TpeHua. Mcrnoanb3o8aHuUe 30KOHO8 MeXAHUKU 018 0b6bACHeHUsA
dsuxceHuUsA HebecHbIx mes U 04 pa3sumus KOCMUYECKUX UCCae008aHul.

Mmnynbc maTepuanbHOM TOUYKU M cuctembl. IMmnynbCc cunbl. 3aKOH COXpPaHEHMA MMNyJbCa.
MexaHn4yeckana paboTta. MoLHOCTb. MexaHMYecKas SHeprua matepmasbHOM TOYKU U CUCTEMBI. 3aKOH
COXPaHEHUA MeXaHUYeCKoM 3Heprmn. PaboTa cubl TAXKECTU U CUAbI YIIPYTOCTU.

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

MonekynapHasa ¢u3nKa n TepmogMHaMMKa

MoneKkynapHo-KnuHeTnyeckasa Teopusa (MKT) cTpoeHUA BelwectBa M €€ 3KCnepuMeHTasibHble
AOKaszaTenbCTBa. TennoBoe paBHoBecue. AbDCOMOTHAaA TemnepaTtypa Kak Mepa cpeaHei
KMHETUYECKON 3HEeprMnm TennoBOro ABUMKEHMA uYacTuy, BewecTBa. Mogenb wuaeanbHoro rasa.
JasneHne rasa. YpaBHeHME COCTOAHMA MAaeanbHOro rasa. YpasHeHue MeHaeneesa-KnanenpoHa.
[a30Bble 3aKOHbI.

ArperaTHble COCTOAHUA BelecTBa. B3amHble npeBpalleHna XUAKOCTU WU rasa. BaaxHocme
8030yxa. Mopgenb cTpoeHua Kupakoctel. [loBEepXHOCTHOe HaTaxeHue. Kpucrtannmyeckue U
amopdodHble Tena.



BHyTpeHHsAA 3Heprua. PaboTa u Tennonepegaya Kak cnocobbl WM3MeHEeHWs BHYTpPeHHel
3Heprun. YpaBHeHMe TennoBoro OanaHca. [lepBblt 3aKOH TepmoAMHaMUKKU. HeobpaTMmocTb
TennosbIx NpoueccoB. MpuHuunsl genctema 1 KM Tennosbix MalluWH.

OCHOBbI 31EKTPOAUHAMUKU

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

dnekTpuyeckoe none. HanpaKEHHOCTb M NOTEHUMaN 3neKTpocTaTuyeckoro nond. JInHum
HaNPAXEHHOCTM N 3KBMMOTEHLMANbHbIE NOBEPXHOCTU. MPUHLMN cynepno3nummn nonen. lpo8odHUKU
U OU3eKMpUKU 8 3/1eKMPUYECKOM rose. INEeKTPOEMKocTb. KoHaeHcaTop.

MOCTOAHHbLIN 3neKTpuyecknin Tok. Cuna Toka. ConpoTmsnenue. [locneposatesnbHoe U
napannenbHoe coeguHeHue NPOBOAHMKOB. 3aKoH [Koyna-JleHua. DNeKTpoaBMKyLaa cmna. 3aKoH
OMa a5 nosIHOM Lenn. INEeKTPUUYECKUI TOK B MPOBOAHMKAX, 3NEKTPOIUTAX, NONYNPOBOAHMUKAX, rasax
n Bakyyme. Caepxrnposooumocme.

MarHuTHoe none. BekTop MHAYKUMM MarHuTHoro nosnsa. [encTtBue MarHUTHOro noAns Ha
NPOBOAHMK C TOKOM W [ABMNKYLLYIOCA 3apsKeHHyto 4Yactuuy. Cuna Amnepa u cuna JlopeHua.
MarHuTHble CBOMCTBA Bell,ecTsa.

ABNEeHNE 3SNEKTPOMArHUTHOM WHAYKUMK. MarHuTtHblA noTtoKk. [pasuio JleHua. 3akoH
3NeKTPOMArHUTHOM MHAYKUUKU. ABNEeHNEe CAMOUHAYKUMU. MHOYKTUBHOCTb. DNEKTPOMArHMTHOE none.
SHepauAa 3neKMpomazHUMHO20 MoA.

KonebaHua u BoNHbI

MexaHuyeckme KonebaHua. TlapmoHuyecknme KonebaHua. CBobogHble, 3aTyxatolwume,
BbIHYXXAEHHble KonebaHua. MpeBpalLeHnA sHeprnumn npu KonebaHuax. Pe3oHaHc.

DNeKTpoMarHuTHble KonebaHua. KonebatenbHbll KOHTYP. [epeMeHHbIN 3NEKTPUYECKUI TOK.
Pe3oHaHc 8 anekmpuyecKkoli yenu. Kopomkoe 3amblKaHue.

MexaHnyeckne BOJHbI. [poAo/ibHbIe M MonepeyHble BOJIHbl. CKOPOCTb M AJIMHA BOJHbI.
MHmepgepeHyus u dupakyusa. IHepaus 80s1HbI. 38YKOBbIE BO/HbI.

JNEeKTPOMArHuUTHble  BONHbl.  CBOMCTBA  3N1EKTPOMArHUTHbIX ~ BOAH.  [lManasoHbl
3NEKTPOMArHUTHbIX U3TYYEHUN U UX NPAKTUYECKOE NPUMEHEHME.

OnTtuka

FeomeTpmyeckaa onTtuka. CKOPOCTb CBeTa. 3aKOHbl OTPa*KeHWA U MNpPesioMIeHMA CBeTa.
dopmyna TOHKOW NMH3bI. BOJIHOBblE CBOWMCTBA CBETa: Aucnepcua, MHTepdepeHuuma, audpakums,
nonapusauma.

OcHoOBbI CI'IEU,MaI'IbHOVI Teopnn OTHOCUTE/NIbHOCTU
MocTynaTbl TEOPUN OTHOCUTENBHOCTU N CNeACTBUA U3 HUX. MHBApPMaHTHOCTb MOAYNA CKOPOCTH
CBETa B BaKyyme. 3Hep|'l/1ﬂ nokosA. CBA3b macchl n HEepruun CBO60,EI,HOI7I 4acTuLpbl.

KBaHTOBaA ¢pusnka. PM3nKa atoma u1 aTOMHOro agpa

f'vnotesa M. MnaHKa. PoToanekTpmuecknin apdekt. OnbiTbl CToNeToBa. 3aKoHbl poTO3PPeKTa.
YpaBHeHne  dnHwTtelHa.  doToH.  KopnyckynAapHo-sBonHoBoW  ayanusm.  CoomHoweHue
HeonpedeneHHocmeli lelizeHbepeaa.

MnaHeTapHas mogenb atoma. O6bACHEHME NMHEeNYaTOro CrneKTpa BOAOPOAA Ha OCHOBE
KBaHTOBbIX NocTynatos bopa.

CocTaB 1 CcTpoeHWe aTOMHbIX Aaep. JHeprna CBA3M aTOMHbIX Adep. Buabl paguMoakTUBHbIX
npeBpaleHnin aToMHbIX saep. 3aKOH pafMOoaKTUMBHOrO pacnaga. fAaepHble peakuuu. LenHas
peaKkuuns aenenuna agep. lNpumeHeHue adepHol sHepauu.

dnemeHTapHble YacTmubl. PyHAaMeEHTabHble B3aMMOAENCTBUS.



CtpoeHue BceneHHoit

ConHeYyHadA cucTema: NAaHeTbl M Manble Tena, cuctema 3emnsa-JlyHa. CTpoeHue mn sasontoumsA
ConHua n 38€34,. Knaccnomkauma 38€3a,. 38€34bl U UCTOYHUKNU UX SHEPTUN.

lanaktmka. CoBpemeHHble NPeACTaBAeHUA O CTPOEHUN U 3BOAOLUKN BceneHHOM.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «®PU3UKA»

B pe3synbTate u3yyeHua yyebHoro npeameta «Pusnka» Ha ypoBHe cpegHero obuiero
obpasoBaHua:

BbINyCKHUK Ha 6a30BOM ypOBHE HayumuTcA:

— [EeMOHCTPUPOBATb Ha NMpuMmepax posib U MecTo GU3MKM B GOPMUPOBAHMUN COBPEMEHHOM
HAay4YHOM KApTMHbI MMpPaA, B PA3BUTUM COBPEMEHHOW TEXHUKM U TEXHONOTMWA, B MPaAKTUYECKOWN
AeATeNbHOCTU I0AeN;

— [OEeMOHCTPMPOBaTb Ha Mpumepax B3aMMOCBA3b MeXay ©usMKon U1 apyrumu
€CTeCTBEHHbIMM HayKamu;

— YCTaHaB/AMBATb B3aMMOCBA3b €CTECTBEHHO-HAY4YHbIX fABNAEHUN WU MNPUMEHATb OCHOBHblE
du13nMyeckne moaenn ana ux onnucaHma n obbACHeHUs;

— WCNO/Ib30BaTb MHOOPMaLMIO  GU3MYECKOTO COAEP)KAHMA NpU  peweHnn  yyebHblXx,
NPaKTUYECKUX, MPOEKTHbIX U UCCNEA0BATENbCKMX 3a4a4, UHTErpUpys MHOOPMaLMIO U3 PA3AUYHBIX
WCTOYHMKOB M KPUTUYECKM e€ OLEHMBAA;

— pas3nuyaTb M YMeTb MCNO/b30BaTb B y4ebHO-UCCNEe0BaTENbCKOW AEATENBHOCTU METoAbl
Hay4YHOro nosHaHuA (HabnoaeHue, onucaHue, N3IMepPEHUE, SKCMEPUMEHT, BblABUKEHUE TUMNOTE3bI,
MoAeNMpoBaHME U Ap.) U GOpMbl HayYHOro NO3HaHUA (PaKTbl, 3aKOHbI, TEOPUN), LEMOHCTPUPYA Ha
npUMepax Ux posib U MECTO B HAY4YHOM MO3HAHWMK;

— NpoOBOAWUTb MPAMblE W KOCBEHHble W3MEHEeHUs (U3MYECKUX BENYMH, BblbMpan
n3amepuTenbHble MNpubopbl C y4eTOM HeobXOoAMMOM TOYHOCTM M3MEPEHWUI, MNAAHMPOBATb XOA,
M3MepeHM, NONy4aTb 3HAYEHME U3MEPAEMON BENYNHDBI U OLLEHUBATb OTHOCUTE/IbHYIO NOrPELIHOCTb
no 3agaHHbiM popmynam;

— MPOBOAUTb UCCNEAO0BAHUA 3aBUCUMOCTEN MeKay GU3NYECKMMU BENNYMHAMU: NPOBOAUTD
M3MEepPEHMA U OMpeaenAaTb Ha OCHOBE WCCAeAO0BaHMA 3HAYEHWEe MapPaMeTPOB, XapaKTepPU3YHOLLUX
OAHHYI0 3aBUCMMOCTb MeXAy BENNYMHAMM, U AeNaTb BbIBOA, C Y4ETOM MOrPELHOCTM U3MEPEHWNIA;

— WCMO/Ib30BaTb A1 ONUCAHWUA XapaKTepa NpoTeKkaHMAa pU3MYEeCKUX Npoueccos ¢pusmyeckune
BE/IMYMNHDBI U AEMOHCTPUPOBATb B3AMMOCBA3b MEXAY HUMK;

— WCNO/Nb30BaTb A1 ONUCAHUA XapaKTepa NPOTEKAaHUA PU3NYECKUX npoueccoB GpUsnyeckne
3aKOHbI C YY4ETOM rPaHuL, UX MPUMEHUMOCTY;

— pelwaTb KayecTBEHHble 334a4M (B TOM YMCae U MEXMNPEeAMETHOro XapaKTepa): UCnosb3ys
Mmoaenu, GusnyYeckme BeNMUYMHBI U 3aKOHbI, BbICTPANUBaTb JIOTMYECKU BEPHYIO LLeNOYKy 06bACHEHMA
(mokasaTenbcTBa) NpeasioXKeHHOro B 3aga4e npouecca (sBneHus);

— pellaTb pacyeTHble 3a4a4M C ABHO 3agaHHOM PU3MYECKON MOLENbIO: Ha OCHOBE aHa/n3a
YCNOBMA 33434Mn BblAeNATb GUIMYECKYID MOAENb, HAaXOAWUTb GU3MYECKME BESIMYMHBI U 3aKOHbI,
HeobxoAMMble W [AOCTaTOYHblE AN1A ee pelleHUA, NPOBOAUTb pacveTbl U MPOBEPATb MONYYEHHbIN
pe3ynbTaT;

— YYMTbIBaTb FPaHULbl MPUMEHEHUA W3YYEHHbIX (GU3MYECKUX MoAeNen npu pelleHuun
dU3NYECKUX M MeXKNpegMeTHbIX 3a4ay;

— MCNONb30BaTb MHOOPMALMIO U MPUMEHATb 3HAHUA O NPUHLMNAX PaboTbl U OCHOBHbIX
XapaKTepPUCTUKaAX M3yYeHHbIX MaLIWH, NPUHOPOB U APYrUX TEXHUYECKUX YCTPOWCTB ANA pelleHus
NpPaKTUYeCKnX, yuebHO-nccnenoBaTeIbCKMX U MPOEKTHbIX 33434;

— MCNO/Ib30BaTb 3HaHMA O GU3MYECKMX OOBEKTAX U MpoLeccax B NOBCEAHEBHOM XU3HU ANA
obecneyeHna b6e3onacHocTM Npu obpaleHMn ¢ Npubopamm U TEXHUYECKUMW YCTPOMCTBAMM, ANSA
COXPaHEHMA 340POBbA U COONOAEHNA HOPM SKONOTMYECKOTO NOBEAEHUS B OKPYKalOLLEN cpeae, ann
NPUHATUA pPeLleHnit B NOBCEAHEBHOM KU3HW.

BbINyCKHMK Ha 6230BOM YpOBHE NONYYUT BO3MOXKHOCTb HAay4YUTbCA:
— NoHUMame U 06BACHAMbL UeaoCmHoCMs u3uveckoli meopuu, pasauvyams 2paHuybl ee
MpUMeHUMOocCmu U mecmo 8 pAady Opyaux puzudeckux meopud;



— e8n1a0emob npuemMamu OCMpPoOeHUs meopemu4yeckux OO0OKas3amenbCms, a MAKxe
npoz2Ho3uposaHus ocobeHHocmell NpomeKaHua uluveckux AeneHUll U npoyeccos HA OCHose
Moay4YeHHbIX MeopemuYecKux 86180008 U 00KA3aMenbCcms;

— XapaKmepu3o8ame CUCMEMHYK C8A3b Me#Oy OCHOB80MOAA2AUWUMU  HAYYHbIMU
MOHAMUAMU: MPOCMpPAHCMBO, 8PEMSA, MAMEpPUS (8euyecmao, rnose), 08uxceHuUe, Cusa, SHepaus;

— 8bl0gU2AMb  2unome3bl HA  OCHOB8e 3HAHUA  OCHOBOMO/G2AUWUX  (hU3UYECKUX
30KOHOMepHocmeli U 3aKOHO8;

—  CAMOCMOAMEbHO MAAHUPOBAMSb U NMPOBOOUMb hu3uYecKue SKCrnepumMeHmeol;

— Xapakmepuzosame e2n0banbHble npobaemsl, cmoswue rneped  4Yesn08e4ecmeom:
9Hepz2emuvecKue, Cblpbesble, 3K0102UYecKUe, — U posb (U3UKU 8 peweHuU amux npobaem;

— pewams nMPaKmMuUKo-opueHMUpPOBAHHbIE KOYECMBEHHbIE U pacYemHble husuveckue 3a0a4u
c 8blbopom pusuyeckoli modenu, UCMOMAb3YS HECKOMNbKO (hU3UYECKUX 3AKOHO8 Unau ¢hopmys,
€B8A3bI8AIOULUX U3BECMHbIE (hU3UYECKUE 8e/IUYUHbI, 8 KOHMEKCME MeXnpedMemHsix cesasel;

— 06bACHAMb NpUHYUNLl Pabomel U XapaKmMepucmuku U3y4YeHHbIX MawuH, npubopos u
mexHu4Yeckux ycmpoticms;

— 06bACHAMb yCnosusa npumMeHeHUsA guaudeckux mooesneli Npu peweHuu gusu4eckux 3a0ay,
Haxo0umoe adeKsamHyro npedsorceHHoU 3ada4ye pusuveckyro Mmoodesns, paspewams npobaemy Kak
Ha OCHOBe UMetoUUXCA 3HAHUU, MaK u npu noMmou,u Memooo8 OUeHKU.
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TEMATUYECKOE NJIAHUPOBAHME C ONPEAENEHWUEM OCHOBHbIX BUAOB YYEEHOW
OEATENIbHOCTU OBYYAIOLLKUXCA NPU NU3YYEHUU KYPCA ®U3UKU

TemaTunyeckoe
naaHUpoBaHue

CopeprkaHme No Temam

OCHOBHble BUAbI AeATeNbHOCTU 06YUatoLLMXCA

10 knacc (68 uacos)

BeegeHue. PU3UKA U eCTECTBEHHO-HAYUYHbIi METoA NO3HAHUA NPUPOAbI

®dusunka u

ecTecTBeHHOHay4H
bl meTop,
no3HaHuA

npupoabi (1u)

®dunsmka -
byHOameHTanbHaA HayKa o
npupoae. HayuHbln meToz,
nosHaHmAa. MeToapbl
nccnenosBaHnA GU3NYEcKmx
asfeHnin. MogennpoBaHue
OUBNYECKUX ABNEHUN U
npoueccos. Pusnyeckune
BE€/IMYMHBI. MNorpelwHocTH
n3MepeHnn pusnyeckmx
BE/IMUYMH. Dnsnyeckme
3aKOHbI M FPaHULLbl UX
NPUMEHUMOCTMW.
®ursmyeckne Teopun un
NPUHLMN COOTBETCTBMA.
Ponb 1 mecto ¢p13nKn B
dopmMmunpoBaHmmn
COBPEMEHHOWN HAay4YHOW
KapTUHbI MUPa, B
npaKkTU4yecKkom
OEeATeNbHOCTU NI0AEN.
®u3uka u Kynemypa.

O6bACHATb HAa KOHKPETHbIX MPUMEpPax Po/ib U MecTo
dU3UKN B GOPMUPOBAHUM COBPEMEHHOMN HAYYHOM
KapTMHbI MUPaA, B PA3BUTUU COBPEMEHHbIX TEXHUKU U
TEXHOIOTUI, B NPAKTUYECKON AEeATENbHOCTU NHOAEN.
[eMOHCTPMpPOBaTb Ha NPMMEpPaAXxX B3aMMOCBA3b MEXKAY
OUBNKON N APYrMMN eCTECTBEHHbBIMU HayKamMu.
Bocnpoun3BoanTb cxemy Hay4HOro No3HaHUA, NPUBOANTb
npumepsbl eé ncnonb3oBaHua. Jasatb onpeaeneHme
NMOHATUIM M pacno3HaBaTb UX: MOAe /b, Hay4YHas rmnoTesa,
dusnyeckan BenmumHa, GUsnYeckoe ABMAEHUE, Hay4HbIN
baKT, GM3MYECKUIA 3aKOH, PU3MYECKana Teopus, NPUHLMN
cooTBeTcTBUA. OBOCHOBbLIBAaTbL HEOHXOAMMOCTb
MCNonb30BaHMUA Mogenen Ana onnucaHna Gpusnyeckmnx
ABNEHUI 1 npoueccos. NMpMBOANTb NPUMEPbI KOHKPETHbIX
ABNEHUI, NPOLLECCOB M MOoAeNen AN UX ONUCAHUA.
MpuBogUTb NPUMEpPbLI GU3UYECKUX BENNYMH.
®opmynmpoBaTtb GpM3MYECKME 3aKOHbI. YKa3bIBaTb
rPaHuLbl NPUMEHUMOCTU PU3NYECKUX 3aKOHOB.
MpuBOAMTL NPUMEPDLI UCMONb30BAHUA GU3UYECKUX
3HAHWI B YKMBOMWUCK, aPXUTEKTYPE, AEKOPATUBHO-
NPUKAaAHOM UCKYCCTBE, My3blKe, CnopTe.
Oco3HaBaTb LEHHOCTb Hay4YHOro NO3HaHMA MUpa Ans
4yesioBEYEeCTBa B LLE/IOM M 411 KaXKA0ro YesloBeKa B
OTAEeNbHOCTU, Ba’*KHOCTb OBNAZEHNA METOL4O0M HAay4HOro
No3HaHMA ANA AOCTUMKEHUSA yCcrexa B l06om Buae
NPaKTUYEeCKoM AeaTeNbHOCTMU.

FoTOBUTb NPEe3eHTaLMn U COOBLIEHNS NO U3YYEHHbIM
Temam (BO3MOXKHble TeMbl NPeACTaB/eHbl B y4eOHUKe).

MEXAHMKA (25 )

KuHematuka (7 u)

MexaHnyeckoe aABuKeHue.
Cuctemsol oTCYETA.
CKanapHble N BeKTOpHbIe
dU3nYecKne BeIMUYMHDI.
MaTepunanbHana TO4YKa.
MNoctynatenbHoe
OBUXKeEHMe.
TpaeKtopua, nNyTb,
nepemeLleHue,
KOOpAMHaTa, MOMEHT
BpeMeHU, NPOMEKYTOK
BpemMeHu.
3aKOH OTHOCUTENBHOCTH
OBUXKEeHUA.
PaBHomepHOe
NpPAMOANHENHOEe
asuxeHue. CKoOpocTb
paBHOMEpPHOro
NPAMOANHENHOro
OBUXKEHUA.

YpaBHeHWe paBHOMEPHOro

[aBaTb onpegeneHne NOHATUIA: MEXaHUYeCKoe
ABUXKEHWE, NocTynaTeibHOe ABUKEHUE, paBHOMEpPHoe
ABUXEHNe, HepaBHOMEPHOE ABUNKEHME,
PaBHOYCKOPEHHOE ABUXEHWNE, ABUKEHME MO OKPYHKHOCTU
C MNOCTOAHHOW CKOPOCTbIO, CUCTEMA OTCUETA,
MaTepuasibHasa ToYKa, TPaeKTopus, NyTb, NepemeLleHune,
KoopAMHaTa, MOMEHT BPEMEHM, MPOMENKYTOK BPEMEHMU,
CKOPOCTb PAaBHOMEPHOTIO ABUXEHUSA, CPeaHAA CKOPOCTb,
MrHOBEHHas CKOPOCTb, YCKOPEHME,
LLEHTPOCTPEMUTENNbHOE YCKOPEHME.
Pacno3HaBaTb B KOHKPETHbIX CUTyaumaAx, HabaoaaTb
AB/IEHUA: MEeXaHMYECKoe ABMXKEHUE, NOCTynaTeIbHoe
OBUXKEHWe, paBHOMEpPHOE ABUXKEHNE, HEPAaBHOMEPHOE
OBUXXEHWe, PaBHOYCKOPEHHOE ABUKEHUE, 08UMCEHUE C
ycKopeHuem c80b600H020 nadeHus, ABUXKEHME Mo
OKPYKHOCTM C NOCTOAHHOWN CKOPOCTbIO.
Bocnpoun3BoaguTb ABNEHUA: MEXAaHUUYECKOE ABUMKEHUE,
paBHOMEpPHOE ABUXKEHWE, HEPAaBHOMEPHOE ABUXKEHWE,
pPaBHOYCKOPEHHOE ABUXKEHWNE, O8UMNCEHUE C YCKopeHUem
c80600H020 NAOEHUA, ABUKEHME NO OKPYKHOCTU C

NOCTOSIHHOWM CKOPOCTbIO AN1A KOHKPETHbIX TEN.
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asukeHus. Npadumkm
PaBHOMEPHOIO ABUMKEHMUS.
CnoxeHue ckopocmel.
HepaBHOMepHOe
ApuxkeHue. CpeaHas
CKOpPOCTb.
MrHoBeHHas CKOpOCTb.
YcKopeHue.
PaBHOycKopeHHOe
OBUMKEHME.
YpaBHeHune
PaBHOYCKOPEHHOTO
asukeHus. Npadmkm
PaBHOYCKOPEHHOTO
ABuxeHns. CeobodHoe
nadeHue men. YcKopeHue
c80600H020 nadeHus.
[BUKeHNE NO OKPYKHOCTK
C MOCTOAHHOM MO MoAyNt
CKOPOCTbIO.
LleHTpocTpemutenbHoe
YyCKOpeHue.
Mapamempoi 0s8urceHuUs
HebecHbIx men.
AbconromHo meépdoe
merno. [NlocmynamenvHoe u
spawiamernbHoe 08UMCEHUE
abcontomHo meépoozo
mena. Y2n08asa cKopocme,
yacmoma u nepuod
obpauweHus.

NabopaTtopHble paboThbl:
1. U3yyeHune gBuKeHuA
Tena No OKPYKHOCTH.
2. N3yueHue dsuxceHus
mena, bpoweHHo20
20pU30HMAsLHO.

3. 3mepeHue meHoseHHOU
CKopocmu ¢
ucrnosnbL308aHUEM
cekyHOomepa u/unu
Kommnbeomepa ¢
damyukamu.

4. 'amepeHue yCKopeHUs.
UccnedosaHue:
UccnedosaHue
PAaBHOYCKOPEHHO20
dsuxceHuUsA €
ucrnosnbL308aHUEM
3/1eKMPOHHO20
cekyHOomepa u/unu
Kommneomepa ¢
damyukamu.

lMposepKka cunomes:
1. Mpu osuxceHuu bpycka
M0 HaKAOHHOU NaocKocmu
8pemMs nepemeuweHusl Ha

3afaBaTb CUCTEMY OTCYETA AN ONUCAHUA ABUMKEHMUA
KOHKpPEeTHOoro Tena.
Pacno3sHaBaTb CMTyauuK, B KOTOPbIX TE/I0 MOXKHO CYMTaTb
MaTepuanbHOM TOYKON.

OnucbIBaTb TPAEKTOPUM ABUKEHUA TEN, BOCMPOU3BOANTD
ABUMXKEHWE U NPUBOAUTL NPUMEPDI TEN, UMEIOLLLUX
3aaHHYI0 TPAEKTOPUIO ABUKEHUA.
OnpenenaTb B KOHKPETHbIX CUTyaLUAX 3HAYEHUA
CKaNAPHbIX PUINYECKNX BEINYMNH: MOMEHTA BPEMEHMN,
NPOMEKYTKa BpEMEHW, KOOPAUHATbI, NyTH, CpeaHeN
CKOPOCTHU.

HaxoauTb moaynb M NPOEKLMN BEKTOPHbIX BEJIUUMH,
8bIM0AHAMb Oelicmeus YMHOMEHUS HA YUC/O0, CNOXKEHUS,
8bIYUMAHUSA BEKTOPHbIX BE/INYUH.
Onpenenatb B KOHKPETHbIX CUTyaUUAX HanpaBaeHue,
MOAY/1b N NPOEKUUM BEKTOPHBIX PUINYECKUX BEIUUMH:
nepemeLLeHnNn, CKOPOCTM PAaBHOMEPHOIO ABUXKEHUSA,
MIHOBEHHOW CKOPOCTU, YCKOPEHMS,
LEeHTPOCTPEMUTENBHOTO YCKOPEHMUS.
MpPUMEHATb 3HAHWUA O AENCTBUAX C BEKTOPAMMU,
Nosly4YeHHble Ha ypoKax reomeTpun. Ckaadsieamso u
8bI4YUMAMb 8eKMOopbI nepemeuw,eHuli u ckopocmedl.
Bbifesame ycmoliyugble nosmopsarouuecs ceasu mexcoy
8e/UYUHAMU, OMUCLIBAIOWUMU MEXAHUYECKOE 08UMEHUE.
Ucnonsb3osame pasznuyHelie 371eKMPOHHbIE pecypcsl 015
MOCMpPOEHUS IKCepuUMeHmarsnbHbIX 2paghuKos u ux
o0bpabomkKu. YcmaHasaueamse guaudeckuli cmoicsn
KoaghhuyueHmMos rnponopyuoHanbHOCMU 8 8bIABAEHHbIX
CB8A3AX, 8 pe3ysbmame osay4ams HO8bie hu3u4yecKue
8e/1UYUHbI.

Pabomameo 6 nape, 2pynne npu 8binosHeHuU
uccnedosamersbCKux 3a0aHUll.

OueHusamsb peasabHOCMb 3HA4YeHUl NosayYeHHbIX
hu3UYeCcKUX 8e/UHUH.

Bnadems cnocobamu onucaHus 08UMEHUA:
KOOPOUHAMHbIM, 8EKMOPHbLIM.
3anucbiBaTb ypaBHEHUA PaBHOMEPHOIO U
PaBHOYCKOPEHHOTO MEXaHWYeCKOro ABUXKEHMUA.
CocTaBnATb ypaBHEHUA PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO NPSIMOIMHENHOIO ABUMKEHUA B
KOHKPETHbIX cuTyauuax. Onpenensatb no ypaBHEHUAM
napameTpbl ABUKEHMUA.

MPUMEHATb 3HAHMA O MOCTPOEHUM U YTEHUU rPadUKOB
3aBMCMMOCTUN MeXAY BEeIMYMHAMM, NOTyYEeHHble Ha
ypoKax anrebpbl. CTpouTb rpaduKk 3aBUCMMOCTH
KOOPAMHATbI MaTepuanbHOM TOUKM OT BpEMEHU
ABukeHuns. Onpeaenatb nNo rpaduKy 3aBUMCMMOCTH
KOOPAMHATbI OT BPEMEHMW XapaKTepP MeXaHMYECKoro
ABUMKEHUA, Hauya/IbHYIO KOOPAUHATY, KOOPAMHATY B
YKa3aHHbI MOMEHT BPEMEHU, U3SMEHEHNE KOOPANHATbI
33 HEKOTOPbIN NPOMEXKYTOK BPEMEHMU, MPOEKLMIO
CKOPOCTU (ANA paBHOMEPHOTO NPAMOIMHENHOIO
ABuKeHua). OnpeaenaTb No rpadmKy 3aBUCUMOCTH
NPOEKLMN CKOPOCTM OT BPEMEHM XapaKTep
MEXaHMYECKOTO ABUKEHUSA, NPOEKLMIO HaYaIbHOM
CKOPOCTU, MPOEKLMIO YCKOPEHUSA, U3MEHEHWNE
KoopAauHaTbl. OnpeaensaTtb No rpadmKy 3aBUCUMOCTH
NPOEKLMN YCKOPEHUA OT BPEMEHMU XapaKTep
MEXaHMYECKOro ABUNKEHUSA, U3SMEHEHME NPOEKLUN
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onpedenéHHoe
paccmosHue mem bosbule,
yem bonbwe macca bpycka.
2. Mpu dsuxceHuu bpycka
M0 HaKAOHHOU naocKkocmu
CKOPOCMb NPAMO
MpPOornopuUOHAsabLHA Mymu.

CKOPOCTM 33 ONpeaenéHHbI NPOMENKYTOK BPEMEHM.
[aBaTb onpeaeneHne NoHATUIA: abcontoTHO TBEpAOE
TeNo, NocTynaTenbHOE U BpalllaTe/lbHoe ABUXKEHUA
abcontoTHo TBEPAOro Tena. PacnosHaBaTb B KOHKPETHbIX
CUTyaumsax, BOCNPoOn3BoAnUTbL U HabaoaaTb
nocTynaTenbHOe U BpallaTeNbHOe ABUXKEHUA TBEPAOTO
Tena. NMpumeHATb Mogenb abcoNtoTHO TBEPAOrO Tena Ana
ONMCaHUA ABUXKEHMA TeN. BbluncaATb 3Ha4YeHMA YraoBon U
JINHEMHOM CKOPOCTEN, YacToTbl U Nepnoaa obpalleHmn B
KOHKPETHbIX CUTYyaLUSAX.

Onpedenamoe napamemps! 08uxceHUs HebecHbIx mer.
Haxodumb Heobxodumyro 0018 OAHHbIX pAcYémos
UHgopmayuto 8 UumepHeme.
Cmpoumeb 2paghuku 3a8UcUMOCMU NpoeKyuu U mooynsa
nepemeuw,eHus, CKOpocmu mamepuasnbHol mo4yku om
spemeHu 0suxceHUA. Cmpoume 2paghuku 3a8Ucumocmu
nymu u KoopOuHamsl MamepuanbHoli MoYku om
spemMeHU 08UMEHUS.

Onpedename 1o 2paguKy 3a8UCUMOCMU KOOPOUHAMbI
0m 8pemMeHU XapaKkmep MexaHU4ecKo20 08UMEHUS,
Ha4yanbHyr KOOPOUHAMYy, KOOpOUHAMYy 8 YKA3aHHbIl
MOMeHmM 8pemeHu, U3MeHeHUe KOoOpOUHamMol 30
HeKomopbIl MPOMEXYMOK 8peMeHU, MPOEKYUHo
CKopocmu (014 pasHOMepPHO20 NPAMOUHelH020
0suxMceHUs), CpedHIO CKOPOCMb, MOOYs1b MAKCUMATbHOU

M2HOB8eHHOU cKopocmu.

Onpedename o 2paghuky 3a8ucuMocmu rnPoeKyuu
nepemeuw,eHuUs om epeMeHU XapaKkmep MexaHu4eCcKoz20
0suUM(EeHUS, NPOeKyuo ckopocmu (018 pa8HOMePHO20
npAmMonuHeliHo20 08UMEHUS), U3MeHeHUe KOOpOUHAM®I.

Onpedename Mo 2pagpuKy 3a8UCUMOCMU rpoeKyuu
CKOpOCMU om 8peMeHU Xapakmep MexaHu4ecKo2o
0B8UMEHUS, MPOEKYU HaYaabHOU CKopocmu, npoeKyuro

YCKOPEHUS, MPOEeKYUo rnepemeweHus, UsmeHeHue

KoopOuHamel, npotideHHsIl nyme.

Onpedename Mo 2padpuKy 3a8UCUMOCMU MPOEKYUU
YCKOPEeHUA 0m 8peMeHU Xapakmep MexaHu4ecKo2o
0suMceHuUs, U3MeHeHUe MPoeKyuU CKopocmu, usMmeHeHue

MOOY19 CKOPOCMU 3a 0rpedenéHHbIl rnpomMexymokx

8peMeHuU.
Pasnunyatb NyTb M NepemeLLLeHNne, MTHOBEHHYIO U
CpeaHIo CKOPOCTW.
N3mepAaTb 3HaUYeHMA NepemeLLeHunn, NyTU, KOOPAUHAThI,
BPEMEHW ABUXKEHWNS, MTHOBEHHOM CKOPOCTU, CpeaHe
CKOPOCTU, YCKOPEHMA, BPEMEHU ABUMKEHMA.
PaboTtaTb B nape npu BbINOAHEHMN NabopaTopHbIX paboT
N NPAKTUYECKUX 3a4aHUI. NpUMEHATbL moaenu
«MaTepuanbHas ToYKa», «paBHOMEPHOE NPAMOIMHENHOoe
ABUMKEHUEY, KPABHOYCKOPEHHOE ABUMKEHME» ANSA
ONMCaHUA ABUKEHMA peanbHbIX TeN N 06bEKTOB,
N3y4yaemblix B Kypce 6ruonoruu.

3aKOHbI AMHAMUKN
HbloTtoHa (3 u)

fAsneHne nHepumnn. Macca
n cuna. HepumnanbHble
CUCTEMbDI OTCYETA.
Bsanmogemncreue Ten.
CnoxxeHue cun. MNepsbii,
BTOPOM U TPETUIN 3aKOHbI

[aBaTtb onpegeneHne NOHATUN: UHEPLUA, UHEPTHOCTb,
mMmacca, cuna, PaBHOAEMCTBYIOLLLAA CMAa, MHEepLManbHas
cMcTeMa OTCYETa, HEMHEpPLMaNbHAA CUCTEMA OTCYETA,
reoueHTPUYEeCKan 1 reIMoLEHTPMUYECKas CUCTEMbI

OTCYETa.

PacnosHaBaTb, HabatogaTb ABNEHUE UHepUUK. MpUBOAUTL

HbloTOHa. npumepbl ero NnpoABAeHNA B KOHKPETHbIX CUTYaUUNAX.
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lpuHyun
omHocumesibHOCMu

lanunes.
leoyeHmpuyeckasa u
2enuoyeHmpuYyecKas
cucmemsl omc4yéma.

O6bACHATb MeXaHUYeCcKMe ABAEHNA B MHEPLMANbHbIX U
HEMHepLMabHbIX CUCTEMAX OTCYETA. BblgenaTb geincrema
TeN ApYr Ha Apyra U XapaKTepmM3oBaTb UX CUNAMM.
MPUMeHATb 3HAHMA O AENCTBUAX HAA, BEKTOPAMMU,
nosly4YeHHble Ha ypoKax reomeTpun. Onpeaensato
pPaBHOAENCTBYIOLLYIO CUNY ABYX 1 bonee cua.
Onpedename pasHoOelicmsyouwyo cuny
3KCnepumMeHmasbHo.
®opmynmMpoBaTb NepPBbIi, BTOPOI U TPETUI 3aKOHbI
HblOTOHA, YyCNoBMA UX NPUMEHMMOCTMU.
Bbifsname ycmoliyugble nosmopsrouuecs ceasu mexcoy
ycKkopeHuem mena u delicmesyowell Ha He2o cunoli.
YemaHasausame ¢gusuveckuli cmbica KoaggpuyueHma
MpPonNopYUOHAsbHOCMU 8 8biA8AEHHOU C8A3U (8€/UYUHQ,
obpamHaa macce mena,).
YcmaHasnusame mpemuli 3aKoH HetomoHa
3KCnepuMeHmarbHo.

MpUMeHATb NepBbIi, BTOPOKN 1 TPETUI 3aKOHbI HbIOTOHA
NP peweHnn PacYETHbIX U IKCepuMeHmasbHbiX 3a0a4.
0Ob60cHOBbIBAMb BO3MOXCHOCMb MPUMEHEHUS 8MOPO20 U
mpembe2o 3aKOH08 HotomoHa 6 2eoueHmpuyeckoli
cucmeme omc4yéma. Haxodume 8 donosnHUMenoHoul
Aumepamype u MimepHeme uH@opMayuto,
noomeepxcoarowyro spawjeHue 3emnu.
dopmMmynnpoBaTb NPUHLUN OTHOCUTENBHOCTU Manunes.

Cunbl B MeXaHUKe
(5u)

3aKOH BCEMUPHOro
TArOTEHUA.
paBUTaLMOHHAA
NOCTOAHHaA.

Cuna taxectu. Cuna
maxcecmu Ha Opyaux
naaHemax. lNepsas
KOCMUYecKaa cCKopocme.
JsuxceHue HebecHbix men
U CymHUKo8.

Bec n HeBecomoCTb.
Cunbl ynpyroctu. 3akoH
lyka.

Cunbl TpeHua.

NabopaTtopHble paboTbl:
1. U3amepeHune KECTKOCTH
NPYXWUHbI.

2. N3amepeHue
KoadPpuumeHTa TpeHns
CKOJIb}KEHMUS.

3. CpasHeHue macc (no
e83aumodelicmsuto).

4. NsmepeHue cun 8
MexaHUKe.

MepeuncnaTtb BUAbI B3aMMOAENCTBUA TEN N BUAbI CUN B
MeXaHuKe.

[aBaTtb onpeaeneHne NOHATUIN: CUNA TAXKECTU, CUNA
YyNpyroctu, cuna TpeHus, Bec, HEBECOMOCTb, epezpy3Ka,
rnepeas KOCMuU4YecKas CKOpocMme.
®opMynnpoBaTb 3aKOH BCEMUPHOIO TATOTEHUA N YCNOBUA
€ro NPUMeHMMOCTMU.

HaxoauTb B 4ONOAHUTENbHON NMTepaType n MHTepHeTe
MHPOpMaLMo 06 OTKPbITUM HblOTOHOM 3aKoHa
BCEMMUPHOIO TAFOTEHWA, 0 MAKHE UHGHOPMAayuro,
M0380/1AIOWYH PACKPLIMb 102UKY HAYYHO20 MO3HAHUA
MpU OMKPbIMUU 30KOHA 8CEMUPHO20 MA20OMEHUA.
MPUMEHATb 3aKOH BCEMUPHOTO TAFOTEHMA NPU PELLEHUN
KOHKPETHbIX 334au.

Mmemeoe npedcmasneHue 06 uHepmHol macce u
2pasumayuoHHOU macce: Ha3b18AMb UX PA3AUYUA U
cxodcmeo.

PaccunTbiBaTb CUY TAXKECTU B KOHKPETHbIX CUTYALUAX.
Belyucaame cuny maxcecmu u yckopeHue c80600H020
nadeHuA Ha Opyaux naaHemax. Belyucaame yckopeHue
€c80600H020 NadeHUA HA PA3AUYHbIX WIUPOMAX.
Haxodume 8 dononHumenoHol aumepamype u
MHmepHeme uHgopmayuro o napamempax rnaaHem u
Odpyeaux HebecHbix mes. Paccyumeleames nepayto
KOCMUYeCKYH CKOpoCcmb. Mcrionb308ame 3GKOHbI
MexXaHUKU 018 06bsicCHeHUA 08uMceHUA HebecHbIx mes.
BbluncnATb BEC TeN B KOHKPETHbIX CUTyaumax. HasbiBaTtb
CXOACTBO M Pa3NYMA BECA U CUMbI TAXKECTM.
Pacno3HaBaTb U BOCNPOM3BOAMUTbL COCTOAHUA TeN, NpU
KOTOpPbIX BEC T€/1a PABEH CUAe TAXKECTH, bonblue nam
MeHbLe eé. OnucbIBaTb U BOCNPOU3BOAMUTb COCTOAHUE
HeBecoMocCTH Tena.

Onpedename nepezpy3Kky mena npu peweHuu 3a0ay.
Haxodume e donosnHumensHol numepamype u
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MHmepHeme uHgopMayuto o 8AUAHUU Heeecomocmu u
nepezpy3Ku Ha op2aHU3M Yesno8eKa. [0TOBUTb
npeseHTaunmn n coobLeHma o NoBeAeHUM Ten B yCA0BUAX
HEeBECOMOCTM, O NONIETax YeNOBEKA B KOCMOC, O
AOCTUMKEHMAX HaLeW CTPaHbl B NOArOTOBKE KOCMOHABTOB
K NONETam B YCNOBUAX HEBECOMOCTMU.
PacnosHaBaTb, BOCNPOU3BOAUTb U HAbNOAATb Pa3/IMYHbIe
BMAbl gepopmaumn Ten. PopmynmposaTb 3aKOH yKa,
rpaHuLbl €ro NPUMEHUMOCTU. BbIUMCNATb U U3MEPATL
CUAY YNPYrOCTH, KECTKOCTb NPYKMUHbI, HECMKOCMb
cucmemeol NPyx#cuH. Mccnedosame 3a8UCUMOCMb CUsbI
ynpy2ocmu om 0egopmMayuu, 86irnoaHAMb
JKCrepuMeHmMasbHy nposepKy 3akoHa yKa.
PacnosHaBaTb, BOCNPOU3BOAMUTL, HAbNOAATL ABNEHUSA
CYXOro TPEHWSA NOKOA, CKOJIbXKEHUSA, KaueHUn, AB/IEHNE
CONPOTUB/IEHMA NPU ABUKEHUWN TE€NA B XKUAKOCTU NN
rase. MamepAatb 1 M306pakaTtb rpadpuUYeckn CUabl TPEHUA
MOKOSA, CKOJIbXKEHWS, KAaYeHUA, XKUAKOro TPEHUA B
KOHKPETHbIX CMTyaumsax. Mcnonb3oBatb dopmyny ans
BbIYUC/IEHMA CUNbI TPEHUA CKO/IbXKEHUA NPU peLleHnmn
3a4a4. Bbiaeaame aKcrnepumeHmMasnbHO 8eaUYUHbI, Om
KOmopbIx 3a8uUcum cuaa MmpeHUs CKOMbHEHUS.
N3mepsaTb CUNy TAMKECTU, CUAY YNPYTrOCTH, BEC Tena, CUy
TPEHUA, yaJMHEHWE NPYKUHbI. OnpeaenaTb C MOMOLLbIO
KOCBEHHbIX U3MEPEHNIN }KECTKOCTb MPYKMHbI,
KO3PPULUMEHT TPEHUA CKONbXKEHUS.

PaboTtaTb B Nape npu BbINOJHEHUM NPAKTUYECKUX
33aHUN.

Haxodume 8 dononHumensHol Aumepamype u
MHmepHeme uHopMayuto o NPosABsAEHUAX CUsMbl MPeHUs,
crnocobax eé yMeHbWeHUA U ysesnu4veHUs, posau mpeHus 8
npupode, mexHuKe u 6eimy.
lMpumeHaMb Noay4YeHHvle 3HAHUA Npu peuweHuu 3a0ay Ha
00HOBpeMeHHoe delicmeue Ha mesl0 HECKO/bKUX CUs, Ha
dsuxeHue cucmembl C8A3QHHbIX Mefl.
HaxoauTb B 4ONOAHUTENbHOW nnuTepaType U UHTepHeTe
MHPOPMaALMIO O BKNAAE Pa3HbIX YYEHBIX B Pa3BUTHE
MeXaHWKKN. FTOTOBUTb Npe3eHTaLMm U coobLweHns no
N3y4YeHHbIM TEMaM.

BbinosnHAMb 0onosHUMesbHbie Ucc1ed008amesbCKue
pabomel No usy4eHHoIM memam (803MOXHbIE MEMbI
npedcmasneHsl 8 y4ebHuUKe).

MPUMEHATb 3aKOHbI AUHAMUKN AN ONUCAHUA ABUMKEHMUA
peanbHbIX Ten.

3aKOH coxpaHeHuA
mmnyabca (1 y)

Umnynbc Tena. Umnynbc
CuANbl. 3aKOH COXpaHeHUA
mmnynbca. PeaktnsHoe
ABUXKeHune.

[aBaTb onpegeneHne NOHATUIA: UMMNYNbC MaTepraNbHOM

TOYKW, UMMNY/bC CUbI, UMMNY/IbC CUCTEMbI TE€/, 3aMKHYTas

cUCTEeMa Tes, PEaKTUBHOE ABUXKEHWNE, PeaKMUBHASA cuna.
PacnosHaBaTb, BOCNPOU3BOAMUTL, HabAOAATb ynipyrue u
Heynpyrue CTO/IKHOBEHUA TeN, PEaKTUBHOE ABUMNKEHME.
HaxoauTb B KOHKPETHOM CUTYaLMM 3HAYEHNA MMMYIbCa

MaTepMaNbHON TOYKM U MMNYNbCA CUJbI.
®opMynnpoBaTb 3aKOH COXPAHEHMA UMMNYbCA, TPAHULbI
€ro NPUMeHMMOCTMU.

CocTaBnATb ypaBHEHUA, ONUCHIBALOLLME 3aKOH
COXPaHEHWUA MMMY/IbCA B KOHKPETHOM CUTyaLUW.
HaxoguTb, MCNONb3yA COCTaBAEHHOE YPaBHEHME,

Hen3BeCTHble BE/IMYUHDI.
Co3paBaTb CUTyaLMK, B KOTOPbIX MPOABAAETCA 3aKOH
COXPaHeHWsa UMnynbca.
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Cocmasname npu pewieHUU 34004 YpasHeHUs € y4émom
peakmueHoU cusol.
HaxoauTb B 4ONONHUTENbHOWN NUTEpaType u UHTepHeTe
MHPOpPMaUMIo No 3a4aHHOM Teme. [OTOBUTbL NPe3eHTaLnn
M COOBLLEHMA MO U3YYEHHbIM TEMaM (BO3MOXHbIe TEMbI
npeacTaB/eHbl B y4ebHUKe).
[OTOBWTbL NPE3eHTaLUNN U COObLLEHUA O NONETax
YyenoBeKa B KOCMOC, O AOCTUNKEHUAX HALLEN CTPaHbI B
OCBOEHUM KOCMMYECKOTO NPOCTPAHCTBA.
BoinonHAmMes 0ornosnHumesnbHele ucciedosamesbCKue
pabomesi Mo usyvyeHHbIM memam (803MOHCHbIE MeMbl
npedcmasneHsi 8 y4ebHUKe). PaboTaTb B Mape uau rpynne
NpW BbINO/NHEHUM NPAKTUYECKMX 3a4aHUN.

3aKOH coxpaHeHus

MexXaHU4YecKomn

3Hepruun
(6u)

KunHeTuyeckasa sHeprua.
PaboTa cunbl TAXKECTW.

MoTeHuManbHan aHeprma
Tena B rpaBMTaLMOHHOM
none. Pabota cunbl

SHeprus ynpyro
AedopMUPOBaAHHOTO Tena.

3aKOH CoxpaHeHuA
MEXaHMUYECKOMN IHEPTUMN.

NabopaTtopHble paboTbi:
1. N3yyeHue 3aKoHa

3Heprun.
2. OnpedeneHue 3Hepauu u
UMnynsca rno Mopmo3Homy
nymu.

UccnedosaHue:
UccnedosaHue
ueHmpansbHozo yoapa.

PaboTta cunbl. MOLWHOCTD.

ynpyroctu. NoTeHumnanbHas

COXPaHEHUA MEeXaHMUYECKOMN

[aBaTtb onpeaeneHne NOHATUIN: paboTa cMbl, MOLHOCTb,
KMHETUYECKan IHeprus, NOTeHUNaIbHaA IHeprus, NoaHas
MexaHMYecKana aHeprua, N30MPOBaHHAA CUCTEMA,
KOHCepBaTUBHAaA cMAa.

BbluMCNATL B KOHKPETHOW CUTYaL MU 3HAYEHUA
dU3NYECKMX BENMUYUNH: paboTbl cUbl, PaboTbl cUbI
TAXECTU, PaboTbl CUAbI YyNPYrocTH, paboTbl CUNbI TPEHUA,
MOLLHOCTU, KUHETUYECKOM SHEPTUN, USMEHEHUA
KMHETUYECKOM SHEPTUN, NOTEHLMANBHON SHEPTUN TEN B
rPaBUTALMOHHOM MOE, MOTEHLMANbHOM SHEPTUM YNPYTO

AebopMUPOBAHHOIO TeNa, NOJIHON MeXaHUYEeCKoM

aHeprum.

CocTaBnATb ypaBHEHUA, CBA3bIBAtOLLME PABOTY CUAbI,
OeNCTBYIOLEN Ha TeN0 B KOHKPETHOM CUTYaLLUU, C
N3MeHeHMEeM KMHETUYECKOM aHeprnn Tena. HaxoauTsb,
NCNo/b3yA COCTaB/NIEHHOE YpaBHEHWNE, HEM3BECTHbIE
BE/INYUHDI.
®opMynnpoBaTb 3aKOH COXPAHEHMA NONHOM
MeXaHWYECKOWM 3HEePTnK, Ha3blBaTb FPAHMLbI ETO
NPUMEHUMOCTH.

CocTaBnATb ypaBHEHMUA, ONUCHIBAOLLME 3aKOH
COXPaHEHWsA NOSHOW MEXAaHUYECKOMN SHepruu, B
KOHKPETHOM cuTyaunun. HaxoauTb, UCnob3ys
COCTaB/IEHHOE YpaBHEHMWE, HEM3BECTHbIE BE/INYMHDI.

Co3paBaTb CUTyaLLMK, B KOTOPbIX MPOABAAETCA 3aKOH

COXPaHEHMs NONIHOM MEXaHUYECKOMN IHEPTUMN.
BbINONHATbL 3KCNEPUMEHTA/IbHYIO MPOBEPKY 3aKOHA
COXPaHEHWNA MeXaHMYEeCKOMN SHepruun. BoinonHATb
KOCBEHHbIE U3MepeHUA MMNYAbCA TeNa, MexaHU4YeCcKom
sHeprun Tena, paboTbl CUIbI TPEHWMA.
PaboTtaTtb B nape, rpynne npu BbINOJHEHUM NPAKTUYECKNX
3a,aHNN.

Cocmaename ypasHeHUA U HAX00UMb 3HAYEHUsA
husuYeckux sesuYUH rnpu peweHuu 3a0a4, mpebyrowux
00HO8PEMEHHO20 NMPUMEeHeHUS 30KOHO8 COXPAHEHUs
UMnynsca u mexaHu4eckol aHepauu; 3a0a4, ro ycs108uUt0
KOMOpPbIX COXPAHAEMCA UMIY/bC, HO U3MEeHAemMCcs NosaHas
MexaHU4YecKas sHepaus cucmemesl mes. Belvyucaame

8MOpPYH KOCMUYECKYH CKOpOCMb.

HaxoguTb B 4,ONONHUTENBHOWN NUTepaType n UHTepHeTe
MHPOpPMauMIo No 3aaaHHOM Teme. [0TOBUTbL Npe3eHTaLmm
1 coobLLeHMA MO U3YYEHHbIM TEMaM (BO3MOXKHble TEMbI

npeacTtas/ieHbl B y4ebHuKe).
BoinosnHAmMs donosnHumersnsHsie ucciedosamesnbcKue
pabomesi Mo u3y4yeHHbIM memam (803MOMHCHbIE MEMBbI

npedcmasneHsl 8 yyebHuUKe).
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MpUmMeHATb 3aKOHbI COXPaHEeHUA MMMynbca U
MeXaHUYeCcKom HEPrnn anAa onncaHnA ABUXEHUA
peanbHbIX TEN.

meépoozo mena (3 u)

Munamuka OcHoBHoe ypasHeHue Jlasame onpedeneHue NoHAMULU: yenosoe ycKopeHue,

epauiamesibHo20 OUHAMUKU MOMeHM cusibl, MOMeEHM UHepuuu meépdoeo mena,
osudICeHUA spawamesibHo2o MOMEHM umnyneca, KUHemMu4YeCcKaAa sHepauA abconomHo
aocoromuo

dsuxceHus. Yenoeoe
yckopeHue. MomeHm cusbel.
MomeHm uHepyuu
meépoozo mena. MomeHm
umnyneca. 3aKoH
COXPAHeHUa MoMeHma
umnyneca. KuHemu4yeckas
3Hepaus abconromHo
meépdozo mena,
spauwjarowe2oc
OmHocumesibHO
HerodsuxcHol ocu.

meépdoz0 mena.

Bbl4ucname 8 KOHKpemHoU cumyayuu 3Ha4YeHuUs
(hU3UYECKUX BEMUYUH: Y2/108020 YCKOPEHUS, MOMEHMA
CUsbl, MOMEHMa UHepyuu meépdozo mesaa, MoMeHma

umnynsca, KUHemu4eckol aHepauu meépoo2o mena.
Cocmasname 0CHOBHOE ypasHeHUe OUHAMUKU
8pawamenbHO20 08UMEHUS 8 KOHKpPemHOoU cumyayuu.
Onpedensams, UCMOb3YS COCMABAEHHOE YPABHEHUE,
Heu3secmHsble 8enuYUHbl. PopMyaAUpPo8aMb 3aKOH
COXPAHEeHUs MoOMeHMa UMIysbCa, YCa08us e2o
npumeHumocmu. Cocmassname ypasHeHue,
onucslearoujue 3a4KOH COXPAHEeHUs MOMeHMa UMrynecda, 8
KoHKkpemHol cumyayuu. Onpedensms, UCnosb3ya
cocmasneHHoe ypasHeHUe, Heu38ecmHsole 8eUYUHbI.
Co30a8amb cumyauyuu, 8 KOMOPbLIX MPOABAAEMC 30KOH
COXpaHeHUA MoMeHma umnynsca. Haxodume 8
dononHumenesHol numepamype u UHmepHeme
UHOpMayuto 0 npumepax nPakmu4yecKko2o npumMeHeHus
30KOHQ COXPAHEHUS UMIYbCa, O 2UPOCKore.

CratuKa (3 u)

PaBsHOBecue
MaTepuasibHOMN TOYKMK U
TBEpPAOro Tena. Buabl
paBHoBecus. YcnoBuA
paBHOBeCKS.
MomeHT cunbl.

NabopatopHan paborTa:
MN3yueHne paBHoBeCUA
Tena noa Aencrenem

HECKOJIbKUX CUN

[aBaTb onpeaeneHue NOHATUIN: paBHOBECUE, YCTOMUYMBOE
paBHOBECKE, HEYCTOMUYMBOE paBHOBeCKE, be3pasinyHoe
paBHOBECWE, NJIEYO CUJIbl, MOMEHT CUJbI.
HaxoauTb B KOHKPETHOM CUTYaLMM 3HAYEHUSA MN1eva CUbI,
MOMEHTA CUbI.
MepeyncnaTb YyCNOBUA PAaBHOBECUA MaTepMabHON TOUKK
n TBépJoro Tena. CocTaBnAaTb ypaBHEHUSA, ONUCbIBatOLLNE
YCNOBUA paBHOBECUS, B KOHKPETHbIX CUTYaLMAX.
Onpeaenatb, UCNO/b3ysA COCTaB/IEHHOE YpaBHEHME,
HEeN3BeCTHble BE/INYUHDI.
Pacno3HaBaTb, BOCNPOU3BOAUTb U HAabAOAATb Pa3/IMyHble
BMAbl paBHOBECUA Te.
N3mepAaTb cnIy C MOMOLLbIO MPYHKUHHOIO ANHAMOMETPA U
LUMdpPOBOro AaTynKa CUbl, U3MEPATb NAEYO CUNbI.
PaboTaTb B nape, rpynne npu BbINOJIHEHUM NPAKTUYECKUX
3a4aHUN.
HaxoauTb B 4,ONONHUTENbHOM nuTepaType u UHTepHeTe
MHPOPMALMIO O 3HAYEHUM CTAaTUKU B CTPOUTENLCTBE,
TEXHUKe, bbITy, 06bACHEHWE GOPMbI U Pa3MepoB
06beKTOB NpMpoabl. FOTOBUTb Npe3eHTaLum 1
Co0bLEHNA, 8bIMOAHAMSb UCCedosamessbcKue pabomel
no 3aZ@aHHbIM TEMaM.
PaboTtaTb B nape npu BbINOJIHEHWUM N1AaBOPATOPHOMN

paboTbl
OcHoebl LasneHue. 3aKkoH MacKana. | JaBaTb onpeaeneHne NoHATUN: HECKMMAEMan KUAKOCTb,
2udpomMexXaHuKu PaBHOBecKHe XKMOKOCTU U paBHOBEeCKE XMAKOCTU U rasa, rmgpocraTtmyeckoe
(2u) rasa. 3akoH Apxumega.

MNnasaHue Ten.
JlsuxceHue 3udkocmu.
3akoH bepHynnu.
YpasHeHue bepHynnu.

HaxoauTb B KOHKPETHOM CUTYaLUKN 3HAYEHUS AaBNEHNA B

AaBNeHue, 1aMUHapHoe meyeHue, mypbyneHmHoe

meyeHue. PacriosaHasams, 80crnpou3sooums u
Habadame namuHapHoe u mypbyneHmHoe meyeHue
Huokocmu.

NOKOALLENCA KUAKOCTU UK rase.
dopmynnpoBaTb 3aKoH Mackana. MPUMeHATb 3aKOH

M

aCKanAa anAa 06BbACHEHUSA rmapocTtaTn4ecKkoro napagokca,
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ANA 06bACHEHMA NPMHLMNA AENCTBUA TMAPABINYECKOTO

®opmynnpoBaTb 3aKOH Apxumeaa. NMpUMeHsTb 3aKOH
Apxumega ana peleHus 3agad. PaccumtbiBaTb NIOTHOCTb

cumyauyusx. Onpedensams, UCMOb3YS COCMABAEHHOE

lMpusodume npumepsl, uaaLCMpUpyoUUe 8bINoMHEHUE
ypasHeHus bepHynnu. lNpumeHAmMs ypasHeHue bepHynnu

npecca n Bbl4MCNEHNA NAPaMeTPOB Npecca.

Tena no ero NOBeAEeHUIo B XUAKOCTU. OnpenenaTto
BO3MOXHOCTb NaBaHuA Tena.
Cocmaename ypasHeHue bepHynnau 8 KOHKPemMHbIx

ypaeHeHuUe, Heu3seecCmHsble 8es1u4UHbl.

019 ONUCAHUA O8UMXCEHUA HUOKOCMU 8 pACMEHUAX U
HUBbLIX OP2AHU3MAX.
Haxodume 8 dononHumensHol aumepamype u
UHmepHeme uHgpopmayuro 06 ucrnonsL3o8aHuUU
ypasHeHuUs bepHynnu 6 mexHuke u 66imy.

NoaBeneHne UToros
N3y4YeHUA TeMbI
«MexaHunka»

OnucbIBaTb MeXaHNYECKYo KapTUHY Mupa. Nepeuncnatb

dopmynnpoBaTb NPAMYIO M 0BPATHYIO 3a4a4M MEXAHUKM.
YKasblBaTb rpaHMLLbl NPUMEHMMOCTM MOLENEN N 3aKOHOB

O6b€KTbI, moaenun, ABNeHuA, d)msmqecme BE€/INYUNHDI,
3adKOHbI, Hay4HblE d)aKTbI, cpencrtsa onncaHua,
paccmaTpmnBaembie B KNaCCUYECKOI MEXaHUKe.

K/JlaccMyecKkon mexaHuKu. HasbiBaTb NnprMmepsl
MCNO/Ib30BaHUA MoAeNel U 3aKOHOB MeXaHUKK A/1s
OMUCaHUA ABUNKEHUA PeaNbHbIX Te.
Xapakmepu308ame cUCMEMHYHO C853b MeX Oy
OCHOB80M0/102AIOWUMU HAYYHbIMU MOHAMUAMU
«MPOCMPAHCMBO» U «8PEMA», HA3bI8AMb UX c8olicmaa.

MOJIEKYNAPHAA ®U3UKA U TEPMOAUHAMMKA (18 u)

OcHoBbI
MOJIEKY/IAPHO-
KUHeTU4YecKomn
Teopuu (MKT)

(44)

MonekynapHo-
KMHEeTUYecKas Teopusa
(MKT) cTpoeHus BewectBa
N eé sKCnepuMeHTaibHble
AOKa3aTenbCTBa.
BpoyHoBCKOe aBuMKEHME.
TemnepaTtypa 1 Tennosoe
paBHoBecue. Lkanbl
Lenbcna n KenbBuHa.
AbcontoTHaa TemnepaTtypa

KaK Mepa cpeaHei
KMHETUYECKOMN 3HEepPrmm
TENJ0BOro ABUXKEHUA
4yacTuu, BeLLecTBa.
Cunbl B3aMmogencreuna

MOJIEKYN B Pa3HbIX

arperaTHbIX COCTOAHUAX
BellecTBa.
Mogaenb «npeanbHbI ras».
[asneHwue rasa. Ceasb
MEXAY AaBIEHUEM U
cpefHelr KNHeTUYeCKom
3Hepruen noctynaTesibHOro
TENJ0BOro ABUXKEHUA
MONEKYN NAEANbHOrO rasa.
OcHoBHOe ypaBHeHue
MONEKYNAPHO-

KMHEeTUYeCcKon Teopun

naeanbHoOro rasa.

[aBaTtb onpeseneHne NOHATUI: TENNOBbIE ABNEHWS,
MaKpOCKOMMYeCcKue Tena, TeNI0BOE ABUKEHUE,
6poyHOBCKOe ABuMKeHue, anddysnsa, oTHOCUTENbHaA
MOJIEKYNIAPHAA MAcca, KOIMYECTBO BeLecTBa, MONAPHan
Macca, MOIeKyNa, Macca MOJIEKY/bl, CKOPOCTb ABUMKEHUA
MOJIEKY/bl, CPEAHAA KUHETUYECKAA SHEPTUA MONEKYbI,

CWbl B3aMMOAENCTBUA MONEKYA, NAEANbHbIN ras,
MWKPOCKOMUYECKME NAapaMETPbl, MAaKPOCKOMUYECKue
napameTpbl, AaBaeHWe ra3a, abcontoTHaa TemnepaTtypa,

Tennosoe pasHoBecue, MKT.
MepeyncnaTb MMKPOCKOMUYECKME U MAaKPOCKOMUYECKme
napameTpbl rasa.

MNepeuncnatb ocHoBHble noaoxeHmna MKT, npmsoauTb

npumepsbl, pe3ynbTaTbl HABAOAEHUI U ONKCbIBATDL
9KCMepMMEHTbI, A0Ka3blBaloLWMeE UX CNPaBeaNNBOCTb.
Pacno3HaBaTtb 1 ONUCbIBATb ABNIEHMA: TEN10B0e
ABUXKeHne, bpoyHoBCKoe aABuKeHue, anddysusa.
Bocnpon3sogunTb M 06BACHATDL ONbITbI,
OEMOHCTPUpPYIOLLLME 3aBUCMMOCTb CKopocTn anddysmn ot
TemnepaTypbl U arperaTHOro COCTOAHUA BeL,ecTBa.
Habntogatb anddy3smnto B XKMAKOCTAX U rasax.
Mcnonb3oBaTb NONYYEHHbIE HA YPOKaxX XMMUU YMEHUSA
onpeaensATb 3HAYEHUA OTHOCUTENIbHOM MOJIEKYNAPHOM
MacCbl, MONAPHOM MaccCbl, KONIMYECTBA BELLLECTBA, MACChbl
MoeKyNbl, GOPMYNNPOBATb GUINYECKUIA CMbICA
NoCcTOAHHOM ABOragpo.
Onucelisames memoOsl onpedeneHus pasmepos MoneKys,
CKOpOCMU MOAEKYN.
OueHnBaTb pasmep MONEKYbI.
O6bACHATb OCHOBHbIE CBOMCTBA arperaTHbIX COCTOAHWM
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NabopaTtopHble paboTbl:
1. NsmepeHue
TemnepaTypbl

KUAKOCTHBIMM U
umdpoBbIMMK
TepMOMETPaMMU.

2. OyeHka cun
g3aumodelicmaus MoseKyn
(memodom ompeisa
Kaness).

UccnedosaHue:
UccnedosaHue 08uMdeHUS
bpoyHosckol yacmuupi (o
mpekam lNeppeHa).

BellecTsa Ha ocHose MKT.

Co30a8amb KomnbtomepHsie Modesu mernsn08020
dsuxceHuUs, BPOYyHOBCKO20 0BUMEHUSA, ABAeHUA Ouggy3uu
8 MBEpPObIX, ¥ UOKUX U 203006paA3HbIX Menax, onbima
lMeppeHa.

OnucbiBaTb MOAEND «MAEANbHbIN ra3», onpedenams
2paHuUybl eé npuMeHUMocmul.

CocTtaBnATb ocHOBHOe ypaBHeHne MKT ngeanbHoro rasa B
KOHKpEeTHOoM cuTyaumuun. Onpenenatb, UCNOAb3ys
COCTaBNEHHOEe YpaBHEHNE, HEU3BECTHbIE BE/IMUYMNHDI.
CocTaBnATb ypaBHEHWE, CBA3bIBAOLLEE AaB/eHNe
MAeanbHOro rasa co cpegHen KUHEeTUYECKOW IHepruen
MOJIEKY/, B KOHKPETHOM cuTyaumnn. Onpeaenarsb,
NCNO/1b3ysA COCTaB/IEHHOE YPaBHEHNE, HEM3BECTHbIE
BEJINYUHDI.

OnucbiBaTb CNOCOObI U3MEpPEHUA TeMNnepaTypbl.
CpasHuBaTb WKanbl KenbBnHa u Uenbcua.
CocTaBnATb ypaBHEHWNE, CBA3bIBAtOLLEE aBCONOTHYIO
TemnepaTypy MaeanbHOro rasa co cpeaHen KUHeTUYeCKoM
3Heprvein Monekyn, B KOHKPETHOM CUTyaLUN.
Onpeaenatb, UCNO/b3ysA COCTaB/IEHHOE YpaBHEHME,
HEeW3BeCTHble BE/INYUHDI.

CocTaBnATb ypaBHEHUE, CBA3bIBAOLLLEE AaB/IEHME
naeanbHOro rasa c abcontoTHOM TeMnepaTypoi, B
KOHKpEeTHOM cuTyaumnun. Onpeaenatb, NCNo/b3ys
COCTaBNEHHOEe YpaBHEHNE, HEU3BECTHbIE BE/IUUYMNHDI.
N3mepAaTb TemnepaTypy *KUAKOCTU, rasa XKUAKOCTHbIMU U
umMdpoBbIMK TEpMOMETPamMn. PaboTtaTtb B nape, rpynne
NPy BbINONHEHUWN NPAKTUYECKUX 3a4aHUN.
HaxoauTb B 4ONONHUTENbHOW nnuTepaType U UHTepHeTe
CBeZEeHMA NO UCTOPUN PA3BUTUA aTOMUCTUYECKON TEOPUU
CTPOEHMUA BelLecTBa.

YpasHeHus
COCTOAHMA rasa (3
u)

YpaBHeHMe COCTOAHMUA
naeanbHOro rasa.
YpaBHeHne MeHaeneesa-
KnanenpoHa.
M3onpoueccol. Mas3osBble
3aKOHbI.

NabopatopHan paborTa:
JKcnepuMeHTanbHan
npoBepkKa 3aKoHa ein-
Jlioccaka (M3mepeHue
TEPMOANHAMMNYECKUNX
napameTpoB rasa).

UccnedosaHue:
UccnedosaHue
usornpoueccos.

CocTaBiATb YpaBHEHWE COCTOAHUA NAEaNbHOIO rasa u
ypaBHeHne MeHaeneesa-KnanempoHa B KOHKPETHOM
CUTYaumMun. BoluncnATb, UCNOb3YA COCTaBNEHHOE
YpPaBHEHWE, HEM3BECTHbIE BEINUYMNHDI.
Pacno3HaBaTb M ONMUCbIBATb M30MPOLLECCHI B UAEATBHOM
rase.
lMpozHo3uposames ocobeHHOCMU NpomeKaHuA
usornpoyeccos 8 udeasibHOM 2a3€ Ha OCHO8e ypasHeHUl
cocmosAHuA udeanbHo20 2a3a u MeHOoeneesa-
KnanelipoHa. ObocHosbieaMb U OMCMaAU8aMb C80U
npeononoHeHus.
®opMynnpoBaTh ra3oBble 3aKOHbI M ONPeAeNATb FPaHuULbI
nx NpumeHnMmocTn. CoCTaBNATb YPaBHEHUA ANA UX
onucaHuA. BbluMcasaTb, MCNONb3YA COCTaBAEHHOE
YpPaBHEHWE, HEM3BECTHbIE BENINMUYMNHDI.
MpeactaBnatb B BUAE rpadMKoOB M30XOPHbIN, M306apHbI
W n30TepMmMYecKMin npouecchbl. Onpeaenatb nNo rpadmkam
XapaKTep NpoLuecca U MakponapameTpbl UAEAbHOTO
rasa.

Uccnedosame aKcrnepumMeHmasabHO 3a8UCUMOCMU MEHCOY
MaKponapamempamu npu U3onpoyeccax 8 2ase.
N3mepaTb AaBneHMe BO3ayXa MaHOMETPaMM U
UMPPOBLIMM AaTYNMKAMM AABEHMA Fa3a, TeMNepaTypy
rasa — *XMAKOCTHbIMW TEPMOMETPaMU U LUDPOBLIMU
TemnepaTypHbIMK AaT4MKaMmn, 06BbEM rasa — C NOMOLLbIO
cnnbdoHa.

PaboTtaTtb B nape, rpynne npu BbINONHEHUN NPAKTUYECKUX
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B3anmHble

B3anmHble npespauieHna

3a4aHUMN.
HaxoauTb B antepatype n MHTepHeTe MHPopMaLMio No
3aflaHHON Teme.
foTOBUTb Npe3eHTaLmMn 1 coobLeHnA No U3yYeHHbIM
TemMam (BO3MOXKHble TEMbl NPeACTaBNeHbl B y4eOHUKe).
MpUMeHATb MogeNb UAEeaNbHOrO rasa A5 ONMCcaHuA
noBeAeHus peasnbHbIX ra3os.

(14)

Xugkoctu (1u)

npespaLyeHus
KMAKOCTU U rasa

*KUAKOCTU U rasa.
HacbiweHHble 1
HeHacbIWeHHbIe napbl.

napa. Kunexue.
BnaxcHocme s8o30yxa.

UccnedosaHue:

800b!

Mogaenb cTpoeHua

JaeneHue HacbiW,eHHo20

UccnedosaHue ocmbleaHus

[aBaTtb onpeaeneHne NOHATUIN: UCNapeHue,
KOHAEHCaLMA, KUMeHne, AMHaMUYeCcKoe paBHOBECHE,
HacbIWEHHbIN Nap, HEHACbILWEHHbIM Nap, KpUMuU4YecKas
memmnepamypa, memnepamypa KuneHus, abconomHas
sn1aXHOCMb 8030yXa, napyuaabHoe dasseHue,
OMHOCUMESbHAA 8AXHOCMb 8030YXA, MOYKA POCbHI.
PacnosHaBaTb, BOCNPOU3BOAUTb, HabAO4ATb ABNEHUA:
ncnapeHue, KOHAEHcaUuMs, KUNeHume.
Onucelisams ceolicmea HacelweHHo20 napa. Co3dasams
KoMmnbtomepHsle modesiu OUHaMUYECKo20 PA8HOBECUS.
N3mepame 8n1axHOCMb 8030yXa C MOMOU,bHO
2uzpomempa u ncuxpomempa. Onucsieame ycmpolicmeo
a2uzpomempa u ncuxpomempa. Onpedensame
OMHOCUMESbHYH 8/AXCHOCMb 10 fcuxpomempuyeckoli
mabnuye. Onpedename abCoNOMHYH 8/AHHOCMb
8030yxa, napyuasnsbHoe 0assneHue, OMmHOCUMesbHyHo
8/10#HOCMb 8030YXA, MOYKY POCbI 8 KOHKPEMHbIX
cumyauyusx.
Haxodume 8 numepamype u MHmepHeme uHgopmMmayuro,
20mosumMs npe3eHMmayuu u coobw,eHusa o 8auAHUU
8/1GX¥HOCMU 8030YXa HA NMPOUECCHI HU3HedeamenbHocmu
yesoseka.

Teépaple Tena (1u)

*KUaKocTtun. NosepxHOCTHOE
HaTAXeHue.
CmayusaHue u
HecmavusaHue.
Kanunnapel.

Kpuctannunyeckue n

Haxodume 8 aumepamype u MHmepHeme uHgopmayuro,

delicmaus cusbl N0OBEPXHOCMHO20 HaMAMXEHUSA 8 #usol U

MepeyncnsaTb CBOMCTBA KUAKOCTU U OBBACHATb UX C
NMOMOLLbIO MOZENN CTPOEHMA KUAKOCTHU, CO34aHHOM Ha
ocHose MKT.

[aBaTb onpeaeneHne NOHATUIN: CMNa NOBEPXHOCTHOIO
HaTAXeHUA, KOIPDULNEHT NOBEPXHOCTHOIO HATAXKEHMA,

10B8epPXHOCMHAA 3Hepaus.
Pacno3sHaBaTb M BOCNPOU3BOANTb NMPUMEpPBI NPOABAEHUA
OENCTBUA CUNbI MOBEPXHOCTHOTO HaTAXKEHMUS.
Onpedename cuny nosepxHOCMHO20 HAMAMEHUS,
Ko3aghghuyueHm nosepxHOCMHO20 HAMAXEHUS,
108ePXHOCMHYH0 IHEP2U HUOKOCMU 8 KOHKPEMHbIX
cumyayusx.
Paznuyame cmayusarouue u He cmaqusaroujue
nosepxHOCMb #¥uUdKocmu.
0O6BACHAMb NPUYUHY 08UXCEHUS X UOKOCMU 0
KanunaapHelm mpyb6Kam.
Paccyumoeisams ebicomy noOHAMuUSA (0nycKaHus)
HUOGKOCMU 10 Kanuanspy.

eomosums ripeseHmayuu u COO6LL{€HUFI O rpoAeseneHuu

Hexcusoli npupode, Ha rpouszsoocmee.

amopdHble Tena. Modesns
cmpoeHua meépobix men.
MexaHu4ecKkne CBOMCTBA
TBEPAbIX Ten. ugkue
KpUCTannbl.

Ha3biBaTb cXx0ACTBA M pa3nnuna TBEPAbIX TeN, aMOPPHbIX

MepeuncnaTb CBOMCTBA TBEPABIX TEN U 0OBACHAMb UX C

Jasame onpedeneHue noHAMul: Kpucmasnsau4vyeckKoe
mesno, amopgHoe mesio, AHU30MPOnus.

TEeN, XKNOKUNX KPUCTANNO0B.

MOMOWbI0 MOOenU CMpPoeHUs. JeMmoHcmpuposams

ocobeHHocmu CMpOoeHUA Kpucmasnau4yeckux u GMOpd)HbIX

meépobix mes, Ucrnoss3ya 06vémMHbie Mooesnu
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Kpucmannos. [lpusodume npumepsi Npoueccos,
noomeepxcoarouwux cxo0cmeo U pasauyus ceolicms
Kpucmanau4yecKux u aMopghHbIx meépobix men.
Haxodume 8 lHmepHeme u donosnHumensHol
Aumepamype ceedeHus o ceolicmeax u npumeHeHuu
Kpucmanau4yeckKux U aMopgHbIX Mamepuanos.
Fomosumes npeseHMayuu u CO0O6UW,EHUSA Mo U3yYeHHbIM
memam (803MOMCHbIEe MeMbl NPedcmasseHsl 8 y4ebHUKe).

OcHOBbI
TepMOAUHAMMUKU
(8u)

BHyTpeHHAA aHeprua.
TepmoanHammyeckas
CUCTEMA M eé paBHOBECHOEe
cocTtoaHue. PaboTa u
Tenaonepeaaya Kak
Cnocobbl UI3MeHeHuA
BHYTPEHHEN 3HEeprum.
Konnyectso TennoTbl.
TennoémkocTb. Pa3ossie
nepexoosl.
YpaBHeHMe TeNN0BOro
6anaHca. MNepBblii 3aKOH
TEPMOAVNHAMMKM.
AamabaTtHbIl npouecc.
HeobpaTMoCTb TENNOBbIX
npoueccos. Bmopoli 3aKoH
mepmMOOUHAMUKU U e20
cmamucmuyeckoe
mosKosaHue.
MpeobpazoBaHuA sHEPTUN
B TENNOBbIX MaLUMHAX.
Hukn KapHo. K4,
TENNOBbIX MaLUUH.
lpobaemeol sHep2emuKu u
OXpPaHa oKpyxcaroweli
cpedel.

[aBaTb onpeaeneHne NoHATUN: TEpMOAMHAaMMYECKas
CcMCTeMa, U30/IMPOBAHHAsA TEPMOANHAMUYECKAA CUCTEMA,
paBHOBECHOE COCTOSAHUE, TEPMOAMHAMMUUYECKUNI NPOLLECC,
BHYTPEHHSAN SHEPIrUA, BHYTPEHHASA SHEpPrua naeanbHoro
rasa, TenJIOEMKOCTb, KO/IMYECTBO TEM/IOThI, yAe/ibHas
TennoTa NJaB/eHns, yaenbHana TenaoTa
napoobpa3oBaHuA, yae/ibHas TEN/I0Ta CrOPaHUA TON/IMBa,
paboTa B TepmoanHamuKke, aduabamHelii npouecc,
obpaTtMmblii npouecc, HeobpaTUMbI NpoLLecc,
HarpeBaTe/ib, XON0AUNbHUK, paboyee Teno, TenaoBom
asuratens, KIMNJA4 tennosoro gsuratens.
Pacno3sHaBaTb TEPMOAMHAMUYECKYIO CUCTEMY,
XapaKTepun3oBaTb €€ COCTOAHNE U NPOLLECCHl UBMEHEHUSA
COCTOAHMUA.

Mpusodume npumepsl MepMOOUHAMUYECKUX cucmem U3
Kypca buosoauu, xapakmepu3zo8ams Ux, OruCbI8aAMb
UamMeHeHUA coCmoAHUU.

OnwucbIBaTb CNOcobbl U3MEHEHUA COCTOAHMUSA
TEPMOAMHAMMUYECKON CUCTEMbI MYTEM COBEPLLEHNSA
MeXaHu4eckol paboTbl 1 Npu Tensionepegade.
CocTaBnATb ypaBHEHWE TEN/I0BOro banaHca B KOHKPETHOM

CcUTYyauuK. BblumcnsaTb, MCNoNb3ya COCTaBNEHHOE
YpaBHEHWE, HEM3BECTHbIE BE/IMUYUHDI.
Pacnosuasams dbazoevie nepexoovl nepgo2o pooa u
cocmaenams ypasHerus 015 (hazoewix nepexooos.
Buviuucniams, ucnonvsya cocmaenennvie ypaguenus,
HeussecmHvle 8eIUUUHDL.
OnpenenaTb 3HAaYEHUA BHYTPEHHEeM 3Heprum naeanbHoro
rasa, M3MmeHeHue BHYTPEHHeN SHePrun naeanbHoOro rasa,
paboTbl naeanbHOro rasa, paboTbl Hag MAeanbHbIM
rasom, KO/IMYECTBA TEM/IOTbl B KOHKPETHbIX CUTyaLUAX.
Onpeaenatb 3HayeHMe paboTbl naeaNbHOro rasa no
rpadmKy 3aBUCMMOCTU AaB/eHNs OT 06bEMA Npwu
n3obapHOM npouecce.
Onucelisame ceomempuyeckuli cmbica pabomel U
paccyumel8ame eé 3Ha4yeHue o epaguKy 3a8Ucumocmu
0assieHUA udeasnbHO20 2a3a om 06véma.
dopmynmMpoBaTb NePBbIi 3aKOH TEPMOAMHAMUKN.
CocTaBnATb ypaBHEHWE, ONMCbIBatOLEe NepBbliA 3aKOH
TePMOAMHAMUKN, B KOHKPETHbIX CUTyauUMax ana
M30NpPOoLLEeCCOB B MAEaNbHOM rase. Bolumcnatb, ucnonbaya
COCTaB/IeHHOE ypaBHEHME, HEU3BECTHbIE BENINYUHDI.
Pasnnuyatb ob6paTrMble U HeObpaTMMble NPOLLECCHI.
MoaTBepXaaTh NpUMepamMmn HeobpPaTUMOCTb TEMNIOBbIX
NnpoLLeccos.
dopmynuposames emopoli 3aKOH MepMOOUHAMUKU,
Ha3618aMb 2PAHUYbI €20 NPUMeHUMOCMU, 06 bACHAMb e20
cmamucmudecKuli xapakmep.
MpuBOAMTL NPUMEPDLI TENNOBbLIX ABUraTenemn, BblAenaTb B
npumepax OCHOBHbIE YacTu ABUraTesien, OnucbiBaTb

NPUHUMN AencTBuA. BoluncnaTtb 3HaueHums KIMN/A tennosoro
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ABUraTensa B KOHKPETHbIX cUTyaunsax. Onpedename
3HaveHusA KM/ mennosozo 0gueamens, pabomaroujezo
1o YukKny KapHo, 8 KOHKpemHbIx cumyayusx.
Ffomosume npe3zeHMayuu u coobuw,eHusA no Uzy4yeHHbIM
memam (803MOMHble MeMbl IpedcmassneHsl 8 y4ebHUKe).
Cozoasamp KoMnblomepHble MoOeNu Menioebix MAauluH.
Haxoauntb B nMtepatype n MHTepHeTe uHPopmaumio o
npobaemax saHePreTUKM U OXpaHe OKpyKatoLLel cpeapl.
YyacTBOBaTb B ANCKYCCUM O NPoBAEMAX SIHEPTETUKM U
OXpaHe OKpYrKatloLLen cpeabl, BECTU ANANOT, OTKPbITO
BbIPaXaTb U OTCTaMBATb CBOIO TOYKY 3pEHMUA,
BbICAYLWIMBATb MHEHME OMMOHEHTA.

OCHOBbI 3NIEKTPOAMHAMMKM (22 u)

dneKTpocTatiKa (9| IneKkTpuyeckuit 3apsa.

[aBaTtb onpegeneHne NOHATUN: INEKTPUYECKU
u) 3aKOH COXpaHeHus

3apsg, 3/1eMeHTapPHbIN 3NEKTPUYECKUI 3apAag,
3NEKTPUYECKOTO 3apaaa. TOYEYHbII1 3NEeKTPUYECKUIA 3apsg, CBOBOAHbIN

dneKTpuyeckoe 9NEKTPUYECKMI 3apas, SINEeKTPUYecKoe none,
B3aMmmogencTame. 3aKoH HaNPAXXEHHOCTb 3N1EKTPUYECKOro NOANA, IMHUMK
KynoHa. HaNPAXXEHHOCTU INEeKTPMUYECKOro nons, ogHopogHoe
bnuskodelicmsue u 3/IEKTPUYECKOE Moe, NOTEHLMAN SNEKTPUYECKOTO
danbHoOelicmsue. Nnonsd, pasHOCTb MOTEHLMANOB, SHEPTUSA
HanpAaxKéHHOCTb U 3/IEKTPUYECKOro Mo, 3KBUNoTeHuUMabHaA
noTeHuMan

NOBEPXHOCTb, 3JIEKTPOCTATUYECKAA NHAYKLNA,
nonapusauma An31eKTPUKOB, AN3JIEKTPUYECKAA

NPOHMLLAEMOCTb BELLECTBA, 3/1IEKTPOEMKOCTD,
JINHUKN HaNPAXKEHHOCTU U KoHAeHcaTop.

3KBUMOTEHLMA/bHbIE Pacno3HaBaTb, BOCNPOU3BOAUTL U HabAO4ATD
noBepxHOCTW. MpuHLMN pasainyHble cnocobbl anekTpmsaummn Ten. O6bACHATb
cynepnosuumm AB/IEHME 3/IEKTPU3aL MM HA OCHOBE 3HAHWUI O
3NEKTPUYECKUX NONEN. CTpoeHuu BewecTsa. OnNucbIBaTb M BOCNPOU3BOAUTD
Pa3HOCTb NOTEHLNANOB. B3aMMOLENCTBUE 3aPANKEHHDbIX TEN.
[Mpo8oOHUKU U OnucbIBaTb NPUHLMN AEUCTBUA SINEKTPOMETPA.
Ou3leKMpUKU 8 ®opMynnpoBaTb 3aKOH COXPAHEHMA SNEKTPUYECKOTO
3/1eKMpu4ecKom nose. 3apAga, ycnosusa ero npumeHmmoctu. CoctaBnAatb
dneKTpuyeckana EMKOCTb. ypaBHEHUeE, BblparkatoLLee 3aKOH COXPaHeHUA
KoHnageHcaTop. IHepaua 3NEeKTPUYECKOro 3apaaa, B KOHKPETHbIX CUTYaLMAX.
3/1eKMpPU4eCcKo20 MoIA. BbluncnATb, UCNONb3yA COCTaBAEHHOE YpaBHEHME,
Hen3BeCTHble BE/IMYNHDI.
®opmynnpoBaTb 3aKoH KynoHa, ycnosua ero
npumeHMmocTn. CocTaBNATb YpaBHEHME,
Bblpakatowee 3aKoH KysloHa, B KOHKPETHbIX
CUTyaumax. BbluncnaTb, MCNOAb3ys COCTaBNEHHOE
YypaBHEHWE, HEM3BECTHbIE BEIMYUHDI. BbluncaaTb
3HayeHuMe HanpPaXEHHOCTU NONA TOYEYHOTO
3NEKTPUYECKOTrOo 3apsaa, OnpenenaTb HanpaBaeHne
BEKTOPA HaNpPAXEHHOCTN B KOHKPETHOM CUTyaLLUW.
dopmynnpoBaTb NPUHLKUM Cyneprno3numm
3N1EeKTPUYECKMX nosei. Onpeaenato HanpasaeHUE U
3HaYeHue pe3ynbTUPYIOLLEN HAaNPAXKEHHOCTH
3NEKTPUYECKOTO NOJIA CUCTEMbI TOYEYHbIX 3aPAL0B.
Mepeyucaame ceolicmea AuHUlU HANPAXEHHOCMU
an1ekmpu4eckozo nosaA. 306paxkatb aneKkTpuyeckoe
noJie C NOMOLLBIO JIMHUI HAaNPAXKEHHOCTY.
Pacno3HaBaTtb M n306paxkaTb IMHUN HANPAKEHHOCTH
NoAA TOYEYHOTO 3apAJa, CUCTEMbI TOYEYHbIX 3aPAA0B,
3apAXKEHHOM NIOCKOCTU, ABYX (HECKO/MbKUX
napannenbHbIX NOCKOCTEN, wapa, cgepsl,
YunuHOpa, 0 JHOPOAHOIO U HEOAHOPOAHOIO
3NEeKTPUYECKUX NONEN.

9/1EKTPOCTAaTUYECKOro nonsA,
CBA3b meXay HUMMN.
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OnpeaenaTb N0 IMHUAM HaNPAXKEHHOCTH
9NEKTPUYECKOro NONA 3HAKKU U XapaKTep
pacnpeaeneHua 3apaaos.
Onuceisame nosedeHue MPo8oOHUKO8 U
O0U3/1eKMPUKO8 8 3/1eKMPOCMamu4yecKoM rose Ha
OCHOBe 3HaHUll 0 cmpoeHuu sewecmaa.
Pacno3Hasame u 80crnpou3eo0ume A61eHuUs
aniekmpocmamuyecKkoli UHOYKUUU U noaapu3ayuu
O0u3/1eKmpuKos.
Teopemud4ecKu npedcKa3bl8ames Ha OCHOBAHUU
3HaHUl 0 cmpoeHuu sewjecmea nogedeHue
PoB8OOHUKO8 U OU3/IEKMPUKOB8 8 3/1eKMPUYECKOM
nose. 060cHOBbLIBAMb U OMCMAUBAMb C8OK MOYKY
3peHus.
Cocmasnames paseHcmeaa, ceA3blsarouue
HanpAXEHHOCMb 3/1eKMpPuU4YecKo20 Mo 8
OusnekmpukKe ¢ HanpAXEHHOCMbH 8HeWHe20
3/1eKMPUYECKO20 M04. Bbiyucaame, ucnons3ys
cocmasneHHoe ypasHeHUe, HeU38eCmHble 8eAUYUHbI.
Onucsieame npuHyun delicmeus
anekmpocmamu4eckol 3aujumei.
Onpeaenatb NOTEHUMaAN 3NEKTPOCTAaTUYECKOro Nona B
OAHHOM TOYKe NOAIA O4HOI0 U HECKOMbKUX TOYEYHbIX
3NEeKTPUYECKMX 3aPALOB, MTOMEHUUANbHYIO IHEP2UHD
3/1eKMpuUYeCcKo20 3apA0a U cUCMeMbl 31eKmpuYecKux
3apsados, Pa3HOCTb NOTEHUMaNoB, pabomy
3/1eKMpPOCMamu4ecKo20 oA, HanpsyKeHue B
KOHKPETHbIX CUTYaLMUsAX.

CocTaBnATb ypaBHEHUSA, CBA3bIBAtOLLME
HanpPAXEHHOCTb 3/IEKTPUYECKOTO MOJIA C Pa3HOCTbIO
NnoTeHUManoB. BbluncnaTb, UICNONb3YA COCTaBNEHHOE

YypaBHEHWe, HEU3BECTHbIe Be/InUYMHbI. M306parkaTb
9KBUMNOTEHUMANbHbIE NOBEPXHOCTM 3NEKTPUYECKOTO
nons. PacnosHaBaTb M BOCNPOU3BOAUTL
3KBUMNOTEHUMAbHbIE NOBEPXHOCTM NONSA TOYEYHOrO
3apaga, CUCTEMbI TOYEYHbIX 3aPSAA0B, 3apAKEHHOM
NNOCKOCTU, ABYX (HECKO/bKUX) NapanienbHbix
NAOCKOCTEN, Wapa, cgpepsl, YUAUHOPA; OAHOPOAHOTO
N HEO4HOPOAHOIO 3NEKTPMUYEcKMX nonen. O6BACHATL
YCTPOICTBO, NPUHLMN AEUCTBUA, NPaKTUYECKoe
3HaYeHWe KOHAEHCATOPOB. BbluMCNATb 3HAYEHUA
3NEeKTPOEMKOCTM NIOCKOro KOHAEHcaTopa, 3apAsa

KOHAEHCcaTopa, HanpaXeHUsa Ha obKknaakax
KOHAEeHcaTopa, NapaMeTpoB NAOCKOro
KOHAEHCcaTopa, SHEPrum 3NEKTPUYECKOro Nons
3apAXKEHHOro KOHAEHCATOpPa B KOHKPETHbIX
CUTyaUMSX.
Paccuumsisames 0buwyro EMKOCmMb cucmemeol
KOHOeHcamopos.
Haxoantb B UHTEpHETE M AONOAHUTENBHOWM
nntepaType nHpopmaumo 06 OTKPbITUN INEKTPOHA,
NUCTOPUN N3YYEHUA ITEKTPUYECKUX ABNEHUN.
OTOBUTb Npe3eHTaLMn 1 COOBLLEHNA NO U3YyYEHHbIM
Temam (BO3MOMKHble TeMbl NPeaCcTaBAEeHbI B
yuyebHuKe).

3aKOHbI
NOCTOAHHOrO TOKa
(7 4)

MocToAHHbIN
3/1IeKTpUYECcKnii Tok. Cuna
Toka. ConpoTusneHue.

[aBaTb onpepneneHne NOHATUIA: INEKTPUYECKUI TOK,
CWNa TOKa, BOJIbT-aMNepPHan XapaKTePUCTUKA,
3N1EKTPUYECKOE CONPOTMUBEHME, CTOPOHHUE CUNDI,

NocneposaTtenbHoe U

3NEeKTPOABMKYLLAA cuna. Nepeduncnatb ycaosuma
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napannenbHoe
coeguHeHnA NPoBOAHUNKOB.
PaboTa M MOLLLHOCTb TOKa.
3akoH Oxoyna-fleHua.
DNeKTpoABMKYLLAA CUNA
(340).
3akoH Oma gnda nonHom
3/IEKTPUYECKOM Lenu.

NabopaTtopHble paboThbl:
1. MocneposatensHoe n
napannenbHoe
coegMHEeHNA NPOBOAHNKOB.
2. UamepeHune 34C
NCTOYHMKA TOKa.

UccnedosaHus:

1. UccnedosaHue
308UCUMOCMU HAMNPAXEHUS
HQO Noa0Cax UCMOYHUKA
MOKa om cusbl MoKa 8
yenu.

2. UccnedosaHue
3a8UCUMOCMU CU/bI MOKQ
yepes IaMIIoYKy om
HanpAa}ceHuA Ha Hed.

3. UccnedosaHue
Haz2pesaHus 800bl
Haepesamesem
Hebonbwol mouwHocmu.

CYLLLECTBOBAHMA 3/1EKTPUYECKOrO TOKa. Pacno3HasaTb
M BOCMPOU3BOAUTH ABNEHNE SNEKTPUUYECKOTO TOKA,
AEeNCTBUA SNEKTPUYECKOrO TOKA B NPOBOAHUKE.
O6BbACHATD MEXAHU3M ABJEHUM HA OCHOBAHWUU
3HaHMWM O CTPOEHMM BELLECTBA.
Co30asamb KomMmnblomepHoie modesnu
3/1eKMpuU4ecKo20 MOoKa.

Monb3oBaTbCA aMNepPMETPOM, BOIbTMETPOM,
OMMEeMpPOM: Y4UTbIBAaTb 0COBEHHOCTUN U3MepeHmna
KOHKPEeTHbIM Npnbopom 1 npasmia NOLKAOYEHUA B
9NEKTPUYECKYIO Lenb.

NccnepoBaTb SKCNepUMEHTaIbHO 3aBUCMMOCTb CUJbI
TOKa B NPOBOAHMKE OT HAaNpsAXKeHUA 1 oT
CONPOTUB/IEHMA NPOBOAHMUKA. CTPOUTL rPaduK BONbT-
aMMepHOM XapaKTePUCTUKM.
®opmynnpoaTb 3aKoH OMa g1s ydacTKa Lenu,
ycnosuma ero npumeHnMocTn. CoctaBnATb ypaBHEHME,
onucbiBatowee 3akoH OMa g5 yyacTka Lenu, B
KOHKPETHbIX CUTYauuaAX. Bbluncnatb, ncnonbsya
COCTaB/IEHHOE YpaBHEHMWE, HEU3BECTHbIE 3HAYEHUA
BE/INYUH.

PaccuntbiBaTb 0b6LLEE CONPOTMBAEHME YHACTKa LEenun
npw NocneaoBaTe/IbHOM U NapanienbHOM
COeANHEHMNAX MPOBOAHUKOB, MIPU CMEWAHHOM
coeduHeHUU nposoOHUKO8. BbINONHATb pacyeTbl cun
TOKOB M HaNpAXKeHUI B Pa3INYHbIX (B TOM yncne B
CNIOXKHbIX) 9NEKTPUYECKMX LensX.
®opmynnpoBaTb M UCNOAb30BATb 3aKOH [Koyna-
JNleHua. OnpegenaTtb paboTy M MOLLHOCTb
3NEKTPUYECKOrO TOKA, KONMYECTBO TENNOTHI,
BbIAENAIOLLENCA B NPOBOAHMKE C TOKOM, NpWU
3aZlaHHbIX NapameTpax.
®opmynnposaTb 3akoH OMa A1 NONHOWM Lenu,
ycnosuma ero npumeHnmMocTn. CoctaBnATb ypaBHEHME,
Bblpakatowee 3akoH Oma AnA NOSIHOM Lenu, B
KOHKPETHbIX CUTyaLmMaAxX. PaccumTbiBaTb, MCNOAb3YA
COCTaB/IEHHOE YpaBHEHME, HEU3BECTHbIE BE/INYMHDI.
N3mepaTb 3HaYEHWNE SNEKTPOABUKYLLEN CUNDI,
Hanpsa)KeHWe U CUy TOKa Ha y4acTKe Lenu ¢
NMOMOLLbIO BONbTMETPA, amnepmeTpa 1 unudpoBbix
AATYMKOB HAMNPANKEHUA U cUbl TOKa. CobatoaaTthb
npaBuia TexHMKn 6esonacHocTn npm paboTe ¢
NCTOYHMKaMM TOKa.

PaboTtaTtb B nape, rpynne npu BbINOJIHEHUM
NPaKTUYECKUX 3a4aHUN.

Haxoantb B nutepatype n MHTepHeTe MHPopmaLmio o
CBA3M 3/IEKTPOMArHMTHOrO B3aMMOZLENCTBUA C
XMMUYECKMMM PeakuMammM U BUONOrMYecKumm
npoueccamu, 06 MCNONb30BAHUMN ITEKTPUYECKUX
ABJIEHUM KUBbIMW OPraHNU3MaMMU U T. 4.
FOTOBUTb NPE3EHTALLMN U COOOLLEHNSA MO U3YYEHHBIM
Temam (BO3MOXKHble TEMbl NpeaCcTaBAEHbI B
yyebHuKe).

Buvinoausamos oononnumenvhvle ucciedosamenvcxue
pabomul NO U3YVUEHHBIM MeMAM (803MONCHBLE MEMDbL
npedcmasieHuvl 8 yueOHuKe).

dneKTpUyecknii
TOK B pas/IMUHbIX
cpeaax (6 u)

DNeKTPOHHaA
NPOBOAUMOCTb META/NOB.
3aBUCUMOCTb

[aBaTb onpeaeneHne NOHATUIN: HOCUTENU
3NEeKTPUYECKOro 3apaaa, NpPoBOANMOCTb,
c8epxrnposodumocms, CO6CTBEHHaA NPOBOANMOCTb,
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COMPOTUBAEHUA
NpPoBOAHMKaA OT
Temneparypbl.

Ceepxnposodumocm b.
INEKTPUYECKUI TOK B
NoNyNpPOBOAHUKAX.
Cob6cTBEHHAA U NPUMECHan
NPOBOAUMOCTH.
p-n-nepexoga,
MoaynposodHuUKo8bIl
0uo0d, mpaH3ucmop.
MonynposodHuUKo8ble
npubopel.
DNEeKTPUYECKUI TOK B
3NEeKTPOUTaAX.
nekmponus.
INEKTPUYECKUI TOK B
BaKyyMe U rasax.
lna3sma.

npUMecHaa NPOBOANUMOCTb, 3NEKTPOHHAA
NpPOBOAMMOCTb, AbIPOYHAA MPOBOAUMOCTb, P-N-
nepexos, Bakyym, TEPMO3/1EKTPOHHAA IMUCCUA,
3N1EeKTPOIN3, ra30BbIl pa3pas, pekoMbuHaums,
MOHWU3aLMA, CAMOCTOATE/IbHbIM pa3pas,
HeCcamoCTOATEbHbIW Pa3pasa, M1a3ma.
Pacno3HaBaTb M ONUCbIBATb ABMEHUA NPOXOXKAEHUA
3NEeKTPUYECKOro TOKA Yepes NPOBOAHUKN,
NnoaynpoBOAHMKM, BAaKYYM, SNEKTPONNTDI, Fasbl.
KayecTBeHHO xapaKTepun30BaTb INEKTPUYECKMI TOK B
cpene: Ha3blBaTb HOCUTENN 3aPAL0B, MEXAaHU3M MX
06pa3oBaHMA, XapaKTep ABUKEHNA 3apAL0B B
3NEeKTPUYECKOM MoJie U B €ro OTCyTCTBUE,
33aBMCMMOCTb CU/Ibl TOKA OT HAMNPAXKEHUA,
3aBMCMMOCTb CU/Ibl TOKA OT BHELWHMX YC0BUNA.
Teopemuyecku rnpedcKa3bleams Ha OCHOBAHUU
3HaHUl 0 cmpoeHuUU sewecmaa xapakmep
Hocumerneli 3apAa008 8 PA3aAUYHbLIX CPedax,
308UCUMOCMb COMPOMUBAEHUSA NMPOBOOHUKOS,
Moayrnpos8odHUKO8 U 3/1eKmposaumos om
memnepamypsi. [Tpusodume npumepsi huzu4ecKux
3KCrepumeHmos, ABAAKWUXCA Kpumepuamu
UCMUHHOCMU meopemuYecKux npeocKasaHull.
ObocHoB8bIBAMb U OMCMaAUBAMb C80U
npeonosnoHeHus.

MepeyncnaTb OCHOBHbIE MONOXKEHUA TEOPUN
3NEKTPOHHOM NPOBOAMMOCTN METaNN0B. Bbluncnatb
3HAYeHUA cpeaHelr CKOPOCTU YyNopAL04YEHHOTO
ABUMKEHWA 3/1IEKTPOHOB B MeTa/1e Nog, AeNCTBUEM
3NEKTPUYECKOrO NOJIA B KOHKPETHOM CUTYaLMUMU.
OnpepenaTb CONPOTUBIEHME METANIUYECKOTO
NPOBOAHMKA NPU AaHHOM TemnepaType.
SKcrnepumeHmMasnbHO UCC1e008aMb 308UCUMOCMb
conpomusaneHua Memasnau4eckux npo8ooHUKO8 om
memmnepamypbi.

Mpusodume npumepsbi C8ePXNPOBOOHUKOS,
npuMeHeHUs ceepxnposodumocmu. YmovHameo
2paHuUybl NpuMeHUMocmu 3akoHa OMa 8 C8A3U C
CcywecmeosaHuem A8s1eHUA c8epxnposodumocmul.
MepeyncnaTb OCHOBHbIE MOMOXKEHWUS TEOPUN
3NEKTPOHHO-AbIPOYHON NPOBOAUMOCTH
NolyNPOBOAHUKOB.

MpunBoANTb NPUMEPDBI YNCTbIX NOYNPOBOAHUKOB,
NOlYNPOBOAHUKOB C OHOPHbIMU U aKLLEeNTOPHbIMMU
npumecsamu.
SKcrnepumeHmasnbHO UCCAe008aMb 308UCUMOCMb
conpomueneHus nosyrnposooHUKO8 om
memmnepamypsl U 0C8eU,EHHOCMU.
0O6BACHAMb Meoputro MPosoduMocmu p-n-repexood.
lepeuucname ocHosHble caolicmaa p-n -nepexood.
[MpumeHAMb Meoputo NPO8oOUMOCMU K ONUCAHUKO
pabomoei 0uoda u mpaH3ucmopa. MpusoanTb
NpPUMepbl UCNO/Ib30BAHNA NONYNPOBOAHUKOBbIX
npubopos.

MepeuncnaTb YCNOBUA CYLLECTBOBAHMUA
3NEKTPUYECKOro TOKA B BaKyyme. [pMMeHATb 3HaHUA
O CTPOEHMM BELLECTBA A5 ONUCAHUA ABNEHUA
TEPMO3NEKTPOHHOM IMUCCMU. ONUCBIBATL MPUHLUMN
OEeNCTBUA BaKYYMHOTO 41043, SNEKTPOHHO-y4eBOM

25




TPYOKMU.
MpuBOAMTL NPUMEPbLI UCNONb30BAHUA BaKYYMHbIX
npubopos.

O6bACHATbL MexaHM3M 0bpa3oBaHMA CBOBOAHbIX
3apA40B B pacTBOPax M pacniaBax 3/1eKTPOINTOB.
OnucbIBaTb 3aBUCMMOCTb COMPOTUBEHMUS
3NEKTPONINTOB OT TeMnepaTypbl. TeopemuyecKku Ha
OCHOBAHUU 3HAHUU 0 cMpoeHuUU sew,ecmea
npedcKa3sisame X00 rpoyecca 31eKmposu3d.
lMpusodumes npumepsl U 80CIPOU380OUMb
¢huzuyeckue akcnepumeHmel, noomeepxcoaroujue
sbl0esieHUe Ha 31eKmpodax sewecmea npu
MPOXoHOeHUU 3/1eEKMpPUYECKO20 MOKA Yepes
371eKMposaum. YmMo4yHame 2paHuUybl NpUMeHUMOocmu
3aKoHa OmMa 019 ONMUCAHUA MPOXOHOEHUA
3/1eKMPUYECKO20 MOKQ Yepe3 371eKmpoaumel.
MPUMEHATb 3HAHWUA O CTPOEHUM BEL,EecTBa ANA
ONMCaHUA ABNEHUA 3/1eKTPOAM3A.
Cocmaename ypasHeHUe, 0nucbI8arou,ee 3aKoH
anekmponu3a Papades, 0519 KOHKpPeMHbIX cumyauyud.
Bbl4ucname, Ucnonb3ys cocmassieHHoe ypasHeHue,
Heu38ecmHsble 3HAYeHUs 8eUYUH.
MpuBOAUTL NPUMEPbLI UCMOIb30BaHMA 31EKTPO/IM3A.
O6bACHATbL MexaHM3M 0bpa3oBaHMA cBOOOAHbIX
3apAa0B B rasax.

MPUMEeHATb 3HaHUA O CTPOEHMM BELLLeCTBa A5
ONUCcaHWA ABNEHNIN CAMOCTOATENbHOTO U
HEeCcamoCToATENIbHOIO Pa3pPAL0B.
PacnosHaBaTb, NPUBOAUTL NMPUMEPDI, NEPEYUCNATD
YC/I0BUA BO3SHUKHOBEHMA CaMOCTOATE/IbHOrO U
HECaMOCTOATE/IbHOTO ra30BbIX Pa3pPAA0B, PA3/IUYHbIX
TWUNOB ra30BbiX Pa3pALO0B.

MpuBOAMTL NPUMEPbLI UCMOb30BAHUA ra30BbIX
pa3panos.

Mepeyvucaams ocHoBHble ceolicmea u obaacmu
npumMmeHeHuUs naa3mei.

Pabomameo 8 nape, epynne npu 8oinosHeHUU
uccnedosamesnbCKux pabom, rnpu ocyu,ecmeneHuu
meopemuyecKux npedckasaHudl.
HaxoauTb B nntepaTtype n UHTepHeTe MHOpMaLmio
no 3agaHHoM Teme. MepepabatbiBaTh,
aHaNM3MpoBaTb M NPeACcTaBAATb MUHPOPMALMLO B
COOTBETCTBMMW C NOCTABN€HHbIMW 33Za4aMM.
OTOBUTb Npe3eHTaLMn 1 CO0bLLEHNA NO U3YyYEHHbIM
Temam (BO3MOMKHbIe TeMbl NPeACTaB/IEHbI B
yyebHuKe)

Pe3seps (4u)

11 Knacc (68 yacos)

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

MarHutHOe none
(5u4)

MarHuTHoe none.
MHAayKuKnA
MArHMTHOro nonA. Bektop
MArHUTHOM MHAYKUUW.
LenctBne marHuTHoro
NoAA Ha NPOBOAHMUK C
TOKOM U OBUKYLLYOCA
3aPAXKEHHYIO YacTuLy.
Cuna Amnepa. Cuna

[aBaTb onpegeneHue NOHATUIA: MarHMTHOE None,
WMHAYKUMA MarHUTHOrO NoJiA, BUXPEBOE MNoJie, CMNa
Amnepa, cuna JlopeHua, beppomarHeTuK, LOMEH,
TemnepaTypa Kiopwn, MazHUMHAs NnpoHUyaemocmso
gewecmsa.
[aBaTb onpeneneHme eamHULbI MHAYKUAN
MarHMTHOro nons.
MepeyncnaTb OCHOBHbIE CBOMCTBA MArHUTHOIO MOAS.

M306pa)'KaTb MarHMUTHbIE TMHUUN NOCTOAHHOTO
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JlopeHua.
MpaBunao neBown pyku.
MarHuTHble CBOMCTBA
BewiecTtBa. MazHUMHaA
3anuce UHgopmayuu.
SnekmpousmepumesbHble
npubopel.

NabopatopHan paborTa:
N3mepeHune cunol
B3aMMOAEeNCTBUA MarH1Ta
M KaTYLLIKKN C TOKOM.

MarHuTa, MarHUTHOM CTPENKN N NPOBOAHNKA C TOKOM,

MarHuTa, NPSMOro NPOBOAHMKA C TOKOM, KaTyLUKM C
TOKOM.
Habntoaatb B3aMMOAENCTBME KaTyLWKN C TOKOM U

OeNCcTBNE MAarHMTHOTO NO/A Ha ABUMKYLLYHOCA
3aPAKEHHYIO YaCcTULY.
dopmynmposaTb 3aKoH AMnepa, Ha3blBaTb rPaHULLbI
ero NPUMeHMUMOCTH.
Onpeaenatb HanpaBAeHUE TNHUIA UHAYKLUN
MarHMTHOro NOAA C NOMOLLbIO NPaBuNa BypaBuKKa,
HanpaB/ieHWe BEKTOPOB CU/Ibl AMMepa U CUAbl
JlopeHua ¢ nomoLbio NpaBuaa NEBOM PYKM.
MpumeHsTb 3aKOH Amnepa n popmyny ana
BblUMC/IEHMA CUAbl JTopeHLa Npu peLleHnn 3a4ay.
O6BACHAMb NPUHYUN pabombl YUKAOMPOHA U Mdacc-
cnekmpoezpada.
MepeyncnaTb TUNbI BELWLECTB MO MarHUTHbIM
CBOWCTBaAM, Ha3blBaTb CBOMCTBA ANa-, Napa- U
dbeppomarHeTMKOB.
N3mepATb cnay B3aMMOAeNCTBUA KaTyLWKK C TOKOM U
MarHuTa.
Uccnedosame maeHUmMHele cgolicmea mes,
U320mMoesIeHHbIX U3 pa3HbIX Mamepuaanos. PaboTaTb B
nape nNpu BbINOJIHEHUM NPAKTUYECKMX 3a4aHWN, B
nape u rpynne npu pelweHnm 3agau.
Ob6vAcHAMb npuHYyun deticmeus
aneKmpousmepumesnsHoix npubopos,
2pOMKOo2080pUMesA U 3neKkmpoodsuzamers.
HaxoauTb B antepatype un MHTepHeTe MHPopMaLmio O
BKNage Amnepa, J/lopeHua B N3y4yeHne MarHUTHOro
nons, pycckoro ¢pusmka Ctonetosa B uccnegosaHue
MarHUTHbIX CBOMCTB peppoOMarHeTMKoB, o
NPMMEHEHNM 3aKOHa AMMepa, NPaKTUYECKOM
NCNO/1Ib30BaHUU AENCTBUA MAarHUTHOIO NOAA Ha
ABWXKYLWLMICA 3apag, 06 yCKOPUTENAX SNEMEHTAPHbIX
4acTuL, O BK/1IaZe POCCUNCKMX YYEHBIX B CO34aHME
yCKOpUTene sneMeHTapHbIX YacTuL, B TOM Yncnie B
O6begMHEHHOM MHCTUTYTE A4EPHbIX UCCAea0BaHUM
(OUAN) B 1. lybHE M Ha agpPOHHOM Konnanaepe B
LLIEPHe; 06 ncnonb3oBaHun peppomMarHeTmKos, o
MArHUTHOM noJse 3emnn.
OTOBUTb Npe3eHTaLMn N coobLEeHNA NO U3YyYEeHHbIM
TemMam (BO3MOMKHbIe TeMbl NPeACTaB/EeHbI B
y4yebHuke).

dNeKTpoOMarHuTHa
A MHAYKUmA (4 4)

fABneHune

3/IEKTPOMArHUTHOM
NHAYKUMWU. MarHUTHbIN
NOTOK. Mpasnno JleHua.
3aKOH 3/1eKTPOMarHUTHOM
UHAOYKUMW.
DNeKTpomarHMTHoe none.
Buxpesoe anekmpuyeckoe
nosne. NpakTuyeckoe
npumeHeHne 3aKOHa
9NEeKTPOMArHUTHOM

WMHAYKUNWN. BO3HUKHOBEHUEe

JasaTb onpeaeneHne NoHATUN: ABNEHUE
3/1EKTPOMATrHUTHOM MHAYKLUMWN, MarHUTHbIA NOTOK,
SAC MHAYKUMN, MHAYKTUBHOCTb, cCamounHaykuua, 34C
CaMOVHAYKUNMN.
PacnosHaBaTtb, BOCNPOM3BOANTb, HabAOAATb
AB/IEHNE 3NIEKTPOMArHUTHOM MHAYKLWK, NOKa3blBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3M NPU HabaaAeHUM
ABfeHunA. HabnogaTb U aHaIM3UPOBATb
3KCNEPUMEHTbI, AEMOHCTpUpYoLWMe npasnno JleHua.
dopmynumposaTb Npasmao JSleHua, 3aKoH
3N1EeKTPOMArHUTHOM MHAYKLUMN, Ha3blBaTb FPaHULbI
€ro NPUMeHUMOCTH.
UccnepoBaTb ABNEHME SNEKTPOMArHUTHON MHAYKUMN.

3/I1C uHOyKyuu 8
08UMCyLUXCA Mepeyucaame ycaosus, Npu KOMOpPbIX 803HUKAeM
MPOBOOHUKAX. UHOYKUUOHHbIU MOK 8 3dMKHYMOM KOHMYpe,
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ABneHne caMmonHAYKLUN.
MHAOYKTUBHOCTbD.
DHeprua MmarHMTHOro nonA
TOKa. SHepaus
3/16KMPOMA2HUMHO20
nons.

NabopatopHan paborTa:
UccnepoBaHue aBneHus
3/IEKTPOMArHUTHOM
MHAYKLUUN.

KoHcmpyuposaHue:
KoHcmpyuposaHue
anekmpodsuzameris.

Kamyuwke. Onpedensimb posb Hene3Hozo
cepOeyHUKa 8 KamyuwiKe. M130bpaxcame epaguyecku
B8HewHee U UHOYKYUOHHOe Ma2HUMHbIE MoA.
Onpedename HanpasneHue UHOYKYUOHHO20 MOKa 8
KOHKpemHoUl cumyayuu.

O6bACHATL BO3HMKHOBEHME BUXPEBOIO
3NEeKTPUYECKOro NoAA U 3NEKTPOMArHMTHOro Nons.
Onucslieame npouyecc 803HUKHogeHUs 3/LC UHOyKyuu
8 08UMCYULUXCA MPOBOOHUKAX.
lMpedcmasname npuHyun delicmsus
371eKmpoz2eHepamopa u 31eKmpoouHaMuUYecKo20
MUKPOGOHa.

PaboTaTb B nape 1 rpynne npwu BbiMNOJIHEHUN
NPaKTUYECKUX 33 @aHMIA, NNAHNPOBATb IKCNEPUMEHT.
MepeyncnaTb NPUMEpPbI UCMONb30BaHUA ABNEHMUA
3NEeKTPOMArHUTHOM MHAYKLUMN.
PacnosHaBaTb, BOCNpPOU3BOANTb, HabatoaaTb
ABNEHNEe CaMOUHAYKLMK, NOKa3blBaTb NPUYUHHO-
CNeacTBeHHble CBA3W NPU HabNOAEHUM ABNEHUA.
dopmynnpoBaTb 3aKOH CAMOMHAYKLUNM, Ha3blBaTb
rpaHuLbl ero NPUMEHUMOCTMU.
MpoBOAMTbL aHANOTUIO MEXKAY CAMOMHAYKUNEN U
MHEPTHOCTbIO.

OnpenenaTb 3aBUCUMOCTb MHAYKTUBHOCTM KaTyLLIKK
OT €€ A/INHbI 1 NNOLLLAAN BUTKOB.
OnpenenaTb B KOHKPETHOMN CUTyaLLlMM 3HAYEHUA:
MarHuTHoro notoka, 34C nHaykumn, 34C uHOyKyuu 8
dsuxcyuyuxcs nposodHuxkax, IJC camonHayKLNMK,
WHAYKTUBHOCTb, 3HEep2auto 3/1eKMpPoMazHUMHO20
noss.

HaxoauTb B antepatype n UHTepHeTe MHPopmaLmnio
06 UCTOPUM OTKPLITUA ABNEHUA 31EKTPOMArHUTHOM
WHAYKUMU, O BKNAZE B U3yYEHUE 3TOro ABNEHUA
poccuinckoro ¢pusmka 3. X. JleHua, o bopbbe ¢
NPOSABAEHUAMM INEKTPOMATHUTHOM MHAYKUNU U eé
NCNONb30BaHUN B MPOMbILWAEHHOCTU. [OTOBUTL
Npe3eHTaunmn 1 CoobLLEHUA NO U3YYEHHBIM TEMAM
(BO3MOMKHbIE TEMbI NPEACTAB/IEHDI B YYEOHUKE).

KONIEBAHWUA U BOJIHbI (16 u)

MexaHunuyeckue
KonebaHua (3 u)

MexaHu4yeckne KonebaHus.
CBobogHble KonebaHuA.
MaTemaTruyeckuii n
NPYXUHHbIA MAaATHUKMN.
MNpespaweHuns
aHeprum npu KonebaHumax.
AMnaunTyga, nepuoga,
yacToTa, ¢pasa KonebaHuii.
BbIHYXAeHHble KonebaHus,
pe3oHaHC.

NabopatopHan paborTa:
OnpegeneHune yckopeHusa
csobogHOro nageHua npu

NOMOLLM MAATHUKA.

UccnepoBaHme:
Mpw 3aTyxaHuM KonebaHumn
amnauTyaa obpatHo
NPONOpPUMOHANbHA

JaBaTb onpeaeneHne NoHATUN: KonebaHus,
KonebaTenbHan cucteMa, MexaHM4eckune KonebaHus,
rapmoHuyeckume konebaHmsa, ceoboaHble KonebaHus,
3aTyxatowme KonebaHus, BblHYXKAEHHble KonebaHus,
pe30HaHC, CMeLLeHne, amnanTyaa, Nnepmoa, 4actoTa,

cobCcTBEHHAnA YacToTa, dasa.
Ha3biBaTb yC/10BMA BO3HMKHOBEHMA KonebaHui.
MpuBOAMTL NPUMeEpPbI KolebaTeNbHbIX CUCTEM.
OnucbiBaTb MOAENN «NPYKUHHBIA MATHUKY,
«MaTEMATUUYECKUN MAATHUKY.
MepeuncnaTtb BUAbI KONEBATENBHOIO ABUNKEHUS, UX
CBOICTBa.

PacnosHaBaTb, BOCNpPOU3BOAUTb, HabtoaaTb
rapMoHuyeckme KonebaHua, ceoboaHble KonebaHus,
3aTyxatowme KonebaHus, BbIHyKAEHHble KonebaHus,

pe3oHaHc.

MepeuncnaTtb cnocobbl Nony4YeHUa cBO6OAHbLIX U
BbIHYXAEHHbIX MEXaHUYEeCKNX KonebaHui.
CocCTaBnATb YpaBHEHNE MEeXaHUYECKMX KonebaHu,
3anucbiBaTb ero peweHue. Onpeaenatb No
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BpeEMEHMN.

ypaBHEHUIO KonebaTeNlbHOTO ABUMKEHUA NapameTpbl
KonebaHui.
MpeacTaBnATb rpadmyecKm 3aBUCUMOCTb CMELLEHWA,
CKOPOCTU U YCKOPEHUA OT BPEMEHW Npu KonebaHuax
MaTeMaTUYECKOTO U NPYKUHHOFO MaATHUKOB.
Onpenenatb No rpaduKy XapaKTePUCTUKN
KonebaHU: amnanTyay, Nepmos 1 4acToTy.
N306paxcame epaguvecku 3a8Ucumocms
amnaumyobl 8bIHyHOEHHbIX KoanebaHuli om
yacmomel 8bIHyx#cOarowell cunel. AHAAU3UPOBAMb
usmeHeHue 0aHHO20 2paghuKa rnpu usmeHeHuUU
mpeHus 8 cucmeme.

BbluMCNATL B KOHKPETHbIX CUTYaLMAX 3HAYEHMA
neproaa KonebaHuMin maTemMaTUYECKOro Uam
NPYKUHHOTO MaATHUKA, SHEPTUN MAATHMKA.

O6bACHATb NpeBpPaLLEHNA SHEPTUM NPU KoNebaHNAX
MaTeMaTUYECKOTO MaATHUKA M rPy3a Ha NpyKUHe.
Uccnedosame 3a8ucumocme nepuoda KosnebaHul

mMamemMamu4ecKko20 MasMHUKA om e20 O1UHbI,
maccel u amnaumyosi KonebaHuli. Uccnedosame
3asucumocme rnepuoda KonebaHull epy3a Ha

MPYyXHUHE 0m MAccsl 2py3a U ECMKOCMU MPYHCUHbI.
PaboTaTtb B nape 1 rpynne npu pelweHnn 3aga4 1

BbINO/IHEHUM NPAKTUYECKUX 3a4aHUN, UCCNen0BaHNN,
NNaHMPOBATb 3KCMEPMMEHT. BecTn aucKkyccumio Ha

TeMy «Po/ib pe30HaHCa B TEXHUKE U BbITy».
Haxoautb B nutepatype u MHTepHeTe nHPopmaLumio
06 MCNONb30BaHNN MEXaHUYECKMX KonebaHui B
npubopax reonoropasBesKku, 4acax, Kayenax, Apyrux
yCcTponcTBax, 06 NCNONb30BaHUM B TEXHUKE U MY3blKe
pe3oHaHca 1 o 6opbbe ¢ HUM.

FOTOBUTb NPE3EHTALLMN U COOBLLEHUSA MO U3YYEHHBIM

TemMam (BO3MOXKHble TeMbl NPeaCcTaBAEHbI B

y4ebHuKe).
Pewatb 3agaun. KOHTpoOAMpOBaTb pelleHne 3aau
CaMUM U APYTMMM YYaLLMMUCA.

DNEeKTPOMarHUTHbI
e KonebaHua (6 u)

DNeKTPOMarHUTHbIe
KonebaHus.
KonebaTtesibHbIl KOHTYP.
CsoboaHble
3NEeKTPOMArHuUTHble
KonebaHusa.
AsmoKonebaHus.
BbiHy»#cOeHHble
3/1eKMpPoMaz2HUMHble
KonebaHus.
lNepeMeHHbIl TOK.
KoHOeHcamop u kamyuwka
8 uenu nepemeHHo20
moka. Pe3oHaHc 8 yenu
nepemeHH0o20 MokKa.
SnemeHmMapHaa meopus
mpaHcgopmamopa.
Mpouszsodcmeo, nepedaya

u nompebaeHue
aneKmpu4ecKoli s3Hepauu.

KoHcmpyuposaHue:

KoHcmpyupoeaHue

[aBaTb onpeneneHne NOHATUI: SNEKTPOMArHUTHbIE
KonebaHus, konebaTenbHbI KOHTYpP, CBOOOAHbIE
3NeKTPOMarHuUTHble KonebaHua, aemokonebaHus,
asmokonebamesibHaA CUCMEMa, BbIHYKAEHHble

3/1eKTPOMaArHUTHble KosnebaHuA, nepemMeHHbI M
3N1EKTPUYECKUIA TOK, aKTUBHOE COMPOTUBNEHNE,
UHOYKMUBHOE conpomusneHue, EMKOCMHoe
cornpomusseHue, NosHoe conpomusseHue yenu
rnepemMeHHO20 MOKQ, [EeNCTBYOLEe 3HaYeHME CUbI
TOKQ, AeNCTBYOLLEE 3HAYEHME HANPAKEHUS,

TpaHcdopmaTtop, KoaddUuMeHT TpaHchopmaLmu.

N306parkaTb cxeMy KosiebaTeNibHOro KOHTypa U
ONUCbIBaTb NPUHLMN ero paboTbl.
PacnosHaBaTb, BOCNPOU3BOAMUTL, HabAO4ATD
cBoboaHble 31eKTPOMArHUTHbIEe KonebaHus,

BbIHYHOEHHbIE 31eKMpPOoMacHUMHble KonebaHus,

Pe30HAHC 8 yenu rnepemeHHo20 MoKa.
AHann3npoBaTb NPEBPALLEHNA SHEPTUM B
KonebaTeNlbHOM KOHTYype Npu 31eKTPOMArHUTHbIX
KonebaHusx.
MpeactaBnATb B BUAE rpadmKoB 3aBUCUMOCTb
3NEKTPUYECKOrOo 3apaaa, CUbl TOKA U HAaNPAXKEHUA OT

BpemMeHU npu CBO60,CI,HbIX INEKTPOMATHUTHbIX
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mpaHcgopmamopa.

KonebaHusax. Onpeaenatb No rpaduKy KonebaHuin
XapPaKTepPUCTUKM: aMNAUTYaYy, NepUOL U YacToTy.
lMposodume aHano2uro Mexdy MexaHu4ecKumu u
3/1eKMPOMA2HUMHbIMU KOnebaHUsaMU.
3anucbiBaTb popmyny TomcoHa. Bbluncnatb ¢
nomoLubio popmynbl TOMCOHa Nepuos U 4actToTy
cBOOOAHbIX 3/1EKTPOMArHUTHbIX KoNebaHui.
Onpeaenatb Nnepuog, 4acToTy, aMnanUTyay
KonebaHn B KOHKPETHbIX CUTyauuaAx. Mccinedosame
3/1eKMpPOMaz2HUMHbIEe KonebaHuA.
Mepeuucname ceolicmsea asmokonebaHul,
asmokKosnebamersnoHoli cucmemsl. [pusodumes
npumepsl asmoKoaebamesnbHbix cucmem,
Ucronb308aHUA asmokonebaHull.
O6bACHATDL NPUHLMM NONYYEHNA NEPEMEHHOIO TOKa,
YCTPOMCTBO reHepaTopa NepemeHHOro ToKa.
Ha3biBaTb 0COBEHHOCTM NEepPeMeHHOro
3NEKTPUYECKOro TOKa Ha y4YacTKe Lenu ¢ pesnctopom.
Hasblieame ocobeHHocMu nepemeHHo20
3/71eKMpPUYECKO20 MOKa Ha y4acmeke yenu ¢
KOHOeHCamopom.

Hasblieame ocobeHHocMu nepemeHHo20
3/1eKMpPUYeCcKo20 MOKa Ha y4acmeke yenu ¢
Kamywkol uHOykmugHocmu.
3anucoiBaTb 3aKoH Oma 414 uenm nepemeHHOoro Toka.
HaxoauTb 3Ha4YeHMA cUNbl TOKA, HANPAXKEHUA,
aKTMBHOIO CONPOTUBNEHUA, UHOYKMUBHO20
conpomussneHus, EMKOCMHO20 CONPOMUBeHuUs,
M0/IH020 CONMPOMUBAEHUSA LEenu NepemeHHOro Toka B
KOHKPETHbIX CUTyaLMAX.

BbluMCNATL 3HAYEHUA MOLLHOCTM, BblAENAOLLENCA B
Lenn NnepemMeHHOro Toka, 4enCTByoLWME 3HaYEHNA
TOKa M HanpsaMKeHus.

Ha3bieame ycnosus 803HUKHOBEHUSA Pe30HAHCA 8
uernu nepemeHHo20 MokKa.

OnucbiBaTb YCTPOMCTBO, MPUHLMIM AENCTBUA U
npumeHeHue TpaHchopmaTopa.
Boiyucaame KoaghguuueHm mpaHcgopmayuu 8
KOHKPemHbIX CUmyauyusx.

HaxoauTb B antepatype un MHTepHeTe MHPopMaLmio O
nosy4yeHumn, nepesaye 1 Ucrnosib3oBaHUM
nepemeHHOro Toka, 06 UCTOpPMK CO34aHMA U
NPUMeHEHUU TPAaHCHOPMATOPOB, LUCMOMb308AHUU
pe30HaHca 8 uenu rnepemeHHO20 MoKa u o bopsbe ¢
HUM, ycnexax 1 npobaemax 3N1eKTPO3IHEePreTUKMn.
Cocmaesnames cxemMbl Npeobpa308aHUA 3HepaUU HA
T3 u I'3C, a makxce cxemy nepedaqu u
nompebseHusa 31eKmposHepauU, Ha3blBaTb OCHOBHbIX
noTpebuTenen anekTposHepruun. lepevucname
MPUYUHbI TOMepPb 3Hepauu U 803MOXCHOCMU 017
rosbiweHuUs aghghekmusHocmu eé Uucrnonb308aHUS.
BecTn gucKyccmio o Nosib3e 1 Bpeae 3N1eKTPOCTaHUMMI,
apryMeHTMpPOBaTb CBO NO3MLNIO, YMETb
BbIC/YLUMBATb MHEHME APYrMX Y4aCTHUKOB.
OTOBUTb Npe3eHTaLMn 1 COOBLLEHNA NO U3YyYEHHbIM
Temam (BO3MOMKHble TeMbl NPeaCcTaBAEeHbI B
yuyebHuke).

MexaHunuyeckue
BOJIHbI

MexaHn4YecKue BO/HbI.
MonepeyHbie n

[asaTb onpeneneHune NMOHATMI: MeXaHNYeCcKas
BOJIHa, nonepeyHaAa BOJIHa, NpOA0/ibHAA BOJIHa,
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(34)

NPOAO0/IbHbIE BOJHbI.
DHeprmsa BOJHbI.
UnmepgpepeHyus u
Jughpakyus 80osIH.
3BYKOBbI€ BOJIHbI.

CKOPOCTb BOJIHbI, A/IMHA BOJIHbI, $a3a BOHbI,
M/70CKAA 80/1HA, BO/IHOBAA 108EPXHOCMb, hPOHM
80/1HbI, /1y4, 3BYKOBAA BOJIHA, TPOMKOCTb 3BYKa,
BbICOTa TOHA, TeMbp, OTparkeHune, NpesloOMNEHNE,
nornoweHune, nHTepdepeHLma, Oupparkyus,
MoAApU3aAYUUA MEXAHNYECKUX BOJTH, KOTEPEHTHbIE
MCTOYHMKM, CTOAYAA BOJIHA, aKYCTUYECKUIM PE3OHAHC,
NJ0OCKONONAPN30BAHHAA BOJHA.
MepeuncnaTb CBOMCTBA MEXAHUYECKMX BOJIH.
Pacno3HaBaTb, BOCNPOU3BOAUTb, HabatoaaTb
MeXaHUYEeCKME BO/HbI, MOMEepPeYHble BOJHbI,
NpPoAO/ibHble BOJIHbI, OTPAXKEHUE, MPEeNoOMIEHNE,
nornouweHne, HTepdepeHumto, OUPpPaKyuUro U
MoaApU3aYUK MeXaHUYecKnx BoH. HasbiBaTb
XapPaKTEePUCTUKM BOJH: CKOPOCTb, 4acCTOTa, A/IMHA
BOJ/IHbI, Pa3HOCTb $a3. OnpenenATb B KOHKPETHbIX
CUTYaUMAX CKOPOCTU, YACTOTbl, A/INHbI BOJHbI,
pa3HoCTK a3 BOJIH.
3anucelisams U cocmasaAmMe 8 KOHKPeMHbIxX
cumyayusax ypasHeHue eapmoHudeckol bezywel
80/1HbI.

Haxogutb B "ntepatype n MHTEpHETE MHOPMaLMIO O
BO3OYKAEHUM, Nepesaye U UCNONb30BAHUMN 3BYKOBbIX
BOJIH, 06 MCNO/1Ib30BaHMM PE30HAHCa 3BYKOBbIX BOJIH
B MYy3blKe U TEXHMKeE.

BecTn gucKyccuio o nosib3e 1 Bpeae BO34ENCTBUA HA
4yenoBeKa 3BYKOBbIX BOJIH, apryMeHTMPOBaTb CBOKO
No3nLMIO, YMETb BbICNYLLIMBATb MHEHUE APYIUX
Y4YaCTHUKOB.

FOTOBUTb NPE3EHTALLMN U COOBLLEHNSA MO U3YYEHHBIM
TeMam (BO3MOXKHble TEMbl NPeaCcTaBNAEHbI B
y4ebHuKe).

DNEeKTPOMarHUTHbI
€ BOJIHbI (4 4)

DNeKTpomarHMTHoe none.
DNEeKTPOMarHUTHbIE BOJIHbI.
BuxpeBoe aneKkTpuyeckoe
none. Cgolicmesa
3/1EKMPOMA2HUMHbIX BOSH.
[JdunanasoHbl
3NEeKTPOMArHUTHbIX
U3y4EeHUM U nX
npakTU4eckoe
npUMeHeHNe.
MpuHyunel paduoceasu u
mesiesudeHus.

[aBaTtb onpeaeneHne NOHATUIN: INEKTPOMArHUTHOE
nosie, BUXpPeBOE 3/1eKTPUYECKOE Noe,
3NEeKTPOMarHUTHbIE BOJIHbI, CKOPOCTb BOJIHbI, A/NHA
BOJIHbI, pa3a BONHbI, BO/IHOBAA NOBEPXHOCTb, GPOHT
BOJIHbI, /Iy4, NJIOTHOCTb NOTOKA U3/ly4eHUA, TOHYEYHbIN
NCTOYHUK U3NYYEHUA, OTPAXKEHUNE, NPEeNoMIeHNE,
nornouweHue, HtepdepeHuma, gudpakums,
NnonepeyHoCTb, NOAAPU3ALMA INEKTPOMATHUTHBIX
BOJIH, PaAMOCBA3b, PAAMONOKALMA, aMNANTYAHAA
Moaynauma, aetektuposaHune. O6bACHATD
B3aMMOCBA3b NepeMeHHbIX 31IeKTPUYECKOTO U
MarHuTHoro nonen. Pucosatb cxemy
pacnpocTpaHeHMA 3NEeKTPOMArHUTHOWN BO/HbI.
MepeyncnaTb CBOMCTBA U XapPaKTEPUCTUKM
3N1EeKTPOMArHUTHbIX BOJIH.

Ob6vbACHAMSb Npoyeccsbl 8 OMKPLIMOM
KonebamesnibHOM KOHMype, NPUHYUM Usay4eHusa u
peaucmpayuu 31eKmpoMaz2HUMHbIX 80/1H.
PacnosHaBatb, HabAO4ATb 9NEKTPOMATHUTHbIE
BOJIHbI, U3ly4eHMe, NPUEM, OTPAXKEHME,
npenomneHue, nornoweHne, nHTepdepeHLmio,
AN PaKLMIO M NONAPU3ALMIO SNEKTPOMATHUTHBIX
BOJH.

BbluMCNATL B KOHKPETHbIX CUTYaLMAX 3HAYEHUA
XapPaKTEPUCTUK BOJIH: CKOPOCTH, HYaCTOTbl, AAMHbI
BOJ/IHbI, Pa3HOCTU ¢a3, 2ayb6uHy paduonoKkayuu.
CpasHUBaAMb MexaHU4YecKue U 3/1eKmpoMa2HUMHbIe
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80/1HbI.
Ob6BACHAMb NPUHYUMLI PAdUOCBA3U U mesaesudeHUus.
O6bACHAMb NPUHYUMbLI OCywecmaneHus npoyeccos
MOOyAayuU U 0emeKkmuposaHus. M3o0b6paxcams
NMPUHYUNUAanbHele cxemol paduonepedamyuxka u
paduonpuémHuka. Ocywecmsnames paduornepedayy
u paduonpuém. O6bACHAMb NPUHYUNbI nepeda4yu
u3zobpaxceHus mesaenepedamyuKkom U NPUHYUbI
npuéma uzobpaxiceHuUA mesnesu3opoM.
MNccnepoBaTb CBOMCTBA 3N1EKTPOMArHUTHbIX BOJH C
nomoulbio MobuabHoro TenedpoHa. HasbiBaTb U
ONUCbIBaTb COBPEMEHHbIE CPeACTBA CBA3M.
Bbiaenats posb A.C. lonosa B U3yvyeHUmn
3NEKTPOMArHUTHbIX BOJIH U CO34aHUN PaaNOCBA3MN.
OTHOCUTBLCA C YBAXKEHNEM K YYEHDBIM U UX OTKPbITUAM.
O60CHOBbIBaTb Ba*HOCTb OTKPbITUA
3NEeKTPOMArHUTHbIX BOJIH ANA Pa3BUTUA HayKW.
Haxoautb B nntepatype n MHTepHeTe nHpopmaumio,
NO3BO/AOLLYIO OTBETUTb Ha NOCTaB/IEHHbIE BONPOCHI
no Teme.
PaboTaTb B nape 1 rpynne npu peweHnn 3agay 1
BbINO/IHEHUM NPAKTUYECKUX 3a4aHMN. Haxodumeb 8
aumepamype u limepHeme UHEHOPMAYUIO O
8036yxc0eHuU, nepedaye U Ucrnosnb308aHUU
371eKMPOMAa2HUMHbIX 801H, 06 onbimax lepya u ux
3Ha4YeHuu.
BecTu gMcKyccuio o Nosib3e 1 Bpeae UCMNOo/ib30BaHUA
4eN0BEKOM 3/1IEKTPOMArHUTHbIX BOJIH,
apryMeHTMpPOBaTb CBOO NO3ULNIO, YMETb
BbIC/YLUMBATb MHEHME APYrMX Y4aCTHUKOB. FOTOBUTb
npeseHTaunmn n coobLLEHMA NO U3YYEHHbIM TEMaM
(BO3MOKHbIE TEMbI NPEeACcTaBAEHbl B y4eOHUKeE).

ONTUKA (13 u)

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

FeomeTpuyeckasn onTuKa.
MpAamonunHeHoe

oAHOpPOAHOM cpeae.
3aKOoHbI OTPaXKeHua n
npenomneHua ceeTa.
NMonHoe oTparkeHue.
OnTtnuyeckune npubopbl.

CKopocTb cBeTa.
NHTepdepeHuma ceeTa.
KorepeHTHOCTb BOH.
Ondpakuma ceeTa.
Monapusauyma ceeTa.
ducnepcus ceeta.
MpakTnyeckoe
npUMeHeHue
3/IEKTPOMArHUTHbIX
N3NYYEHUN.

1. OnpepenexHuve

cpeapl.

pacnpocTpaHeHue cBeTa B

BonHoBble cBOMCTBA CBETA.

NabopaTtopHbie paboTbl:
nokasaTtensa npesomaeHua

2. U3amepeHue poKycHoro

[aBaTb onpepeneHne NOHATUIA: CBET,
reomeTpuyeckas onT1Ka, CBETOBOW SIy4, CKOPOCTb
CBETa, OTPAXKEHMeE CBETA, MPE/IOM/IEHUNE CBETA,

NOJIHOE OTPAXKEHWE CBETA, YrON NafeHUs, yron
OTpaXKeHWA, YroN NPenoMNEHUs, OTHOCUTENbHbIN
nokKasaTenb NpesiomaeHus, abCoNtOTHbIM NOKa3aTeNb

npenomMmaeHus, nMH3a, GoKycHoe
paccToAHME INH3bI, ONTUYECKaA CUNa INH3bI,
ancnepcus ceeTa, MHTepdepeHLMa cBeTa, AMdpaKkums
cseTa, AMdpaKLMOHHAA peLwéTKa, NoAApmu3aLma
CBETa, eCTECTBEHHbIV CBET, N/I0OCKOMNONAPU30BaHHbIN
cBer.
OnucbiBaTb MeTOAbI U3SMEPEHUA CKOPOCTU CBETA.
MepeuncnAaTb CBOMCTBA CBETOBbIX BOJIH.
Pacno3sHaBaTb, BOCNPOU3BOAMUTL, HabaoA4aTbL
pacnpocTpaHeHWe CBETOBbIX BOJIH, OTPaXKeHWeE,
npenomaeHue, NOrnoweHne, AUCNepcuto,
nHTepdepeHumto, audpaKkuMo U NoNApPU3aLmIo
CBETOBbIX BOJIH.
®dopmynmposaTtb NpuMHUMN MNoMreHca, 3aKoHbI
OTPa*KeHMA N NPEeNOMIEHNA CBETA, FPaHMULbI UX
NPUMEHUMOCTMW.
CTpouTb X04, Ny4a B NIOCKONApPaNiesibHOM NAacTUHe,
TPeyroibHOWM Np1M3mMe, NOBOPOTHOM NpU3Me,
obopaunsatoLLeit Npu3me, TOHKOW IMH3E.

paccTosHMA cobupatowen u

CTpouTb nsobpaxkeHne npeameTa B NI10CKOM
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pacceusarouwjeli NNH3.
3. Onpepgenerne gnunHebl
CBETOBOW BOJHbI.

4. OyeHKa
UHOPMAyUOHHOU
EMKOCMU KoMnakm-0ucKa
(CD).

UccnepoBaHua:

1. UccnepoBaHune
3aBMCMMOCTM yrna
npeaomaeHuA oT yrna
nagexHms.

2. UccnepoBaHue
3aBMCMMOCTM PACCTOAHMA
OT IMH3bl 4,0 U306paXKeHns
OT PACCTOAHMA OT ZINH3bI 40

npegmerta.

MpoBepkKa runores:

1. Yron npenomneHusa
NPAMO NPONOPUNOHANEH
yray nanexHus.

2. lpu nnomHom
CAOMCEHUU 08YX /IUH3
ornimu4yeckue cusbl
CKnadblsaromcs.

KoHcTpymnpoBaHue moaenm
Tesieckona, MMKpoOCKona.

3epKane, B TOHKOM nH3e.
MNepeuncnatb BUAbI IMH3, X OCHOBHblE
XapaKTEPUCTUKN — ONTUYECKUI LLEHTP, FNaBHaA
onTU4Yeckas ocb, POKyC, ONTUYECKaAA cuna.
OnpenenaTb B KOHKPETHOM CUTYaLLMKN 3HAYEHUA yrna
nafeHus, yrna oTpaxKeHus, yrna npenomaeHums,
OTHOCUTENIbHOTO NOKa3aTensa NpesloMIeHuNA,
abcontoTHOro NoKasartena NPesioMIeHUA, CKOPOCTH
cBeTa B cpege, POKyCHOro paccTosiHUA, ONTUYECKOM
CWIbl INH3bI, YBENUYEHUA INH3bI, Nepnoaa
AMPpaKLMOHHOM
PELWETKM, NONOXKEHNA NHTEPPEPEHLNOHHBIX U
OMPPaKLMOHHBIX MAaKCUMYMOB Y MMHUMYMOB.

3anucbiBaTb GOPMYAY TOHKOM NINH3bI, PACCYNTLIBATD B

KOHKPETHbIX CUTYyauUAX C €€ NMOMOLLbI0 HEM3BECTHbIE

BE/INYUHDI.
O6bACHATb NPUHLMN KOPPEKLUM 3PEHUA C MOMOLLbIO
OYKOB.
JKcnepMMeHTaNbHO oNpeaenaTb NoKasaTenb
npenomneHusa cpeabl, PoKycHOe paccToaHue
cobuparoulein u pacceusarowieli NNH3, OSINHY
CBETOBOW BOJIHbI C NMOMOLLbIO AUPAKLNOHHOM
PEeLETKN, oueHU8ams UHGPOPMAUUOHHYH EMKOCMb
Kommnakm-oucka (CD).

Mepeuucname obaacmu npumeHeHUA
UHMepgepeHyuu ceema, Sughpakyuu ceema,
nonapusayuu ceema.

UccnepoBaTb 3aBUMCUMMOCTb Yraa NPesioMieHUs oT
yrna nageHus, 3aBUCUMOCTb PAcCTOAHUSA OT INH3bI A0
n306parkeHnsa OT PaccTOAHMA OT IMH3bI 40 NpeameTa.
MpoBepATb rMNoTe3bl: Yro NPesioMAEHUA NPAMO
NPONOPLMOHANEH Yray NafeHus, npu naomHoOMm
C/I0MEHUU 08YX /IUH3 OrIMuYecKue cusol
CKnaodblsaromcs.

KoHCcTpyMpoBaTb moaenu Teneckona u/mnm
MWKpPOCKoNa.

PaboTaTb B Nnape 1 rpynne npu BbINOJIHEHUN
NPaKTUYECKUX 3aZ,aHUI, BbIABUMKEHUN TUNOTES,
pa3paboTke METOA4O0B NPOBEPKMN TMNOTES.
MnaaHuposames desmesnbHOCMb 10 8bIMNOAHEHUIO U
8bIMOMAHAMb UCCAEeO08AHUA 3A8UCUMOCMU MEHOY
husuYecKuUMU 8eauU4UHAMU, IKCepUMeHMAsbHYyH
rposepky 2urnomessi.

Haxoantb B nutepatype n MHTepHeTe MHPopmaLmio o
6uorpaduax U. HotoToHa, X. MNoireHca, T. KOHra, O.
PpeHens, 06 Ux HayyHbIx paboTax, 0 3HAYEHUN NX
paboT oA coBpeMeHHOM HayKu.
BbicKa3biBaTb CBOE MHEHME O 3HAYEHUM HAYYHbIX
OTKPbITMI 1 paboT no onTuke U. HbloToHa, X.
MownreHca, T. KOHra, O. PpeHena. BocnpuHumaTb,
aHanM3MpoBaTb, NnepepabaTbiBaTb U NPeAbABAATD
MHPOpPMaALMIO B COOTBETCTBMM C NOCTABAEHHbIMM
3a4a4amu.

BblaenaTb OCHOBHbIE MOMOXKEHWUA KOPMYCKYNAAPHOW U
BO/IHOBOM TeOpuit cBeTa. Y4acTBoBaTb B 06CyKAEHUM
3TUX TEOPWUIA U COBPEMEHHbIX B3r1A40B Ha Npupoay
cBeTa.

YKa3bl8ame 2paHuUybl npumeHUMocmu

2eomempu4yeckoli onmuku.
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OTOBUTb Npe3eHTaLMn 1 CO0bLLEHNA NO U3YYEHHbIM
TemMam (BO3MOMKHble TeMbl NPeaCcTaBAEeHbI B
yuyebHuKe).
[aBaTtb onpeaeneHne NOHATUI: TeNN0BoOe
U3ny4yeHue, SNeKTPONIOMUHECLLEHLMSA,
KaTOAONOMUHECLEHUMA, XEMUTIOMUHECLLEHLLUS,
doToNOMUHECUEHUMA, CrI0WHOU criekmp,
AuHelyamell cnekmp, nosaocamelii cnekmp, cekmp
no270WeHUA, CNekmpanbHell AHAAU3.
Mepeuncnatb BUAbI cneKkTpos. PacnosHasaTb,
80Crnpou3800UMb, HabnAaTb CNIOLWHON CNEKTP,
JINHEeYaTbI CNeKTP, NON0CaATbIMA CMEKTP, CNEKTP
N3NyYeHUA N NOrNoLWEHMUA.
N306paxcams, 06vACHAMb U QHAAU3UPOBAMb
Kpusyo 3agucumocmu pacrnpedeneHus sHepauu 8
cnekmpe abcontomHo YépHo20 mena.
MepeuyncnaTb BUAbI SNEKTPOMArHUTHbIX U3/TYYEHWUN,
NX UCTOYHWKMK, CBOMCTBA, NMPUMEHEHMUE.
Mcnonb3oBaThb WKaNy 3NeKTPOMArHUTHbIX BOJH.
CpaBHMBATb CBOMCTBA 3N1EKTPOMArHUTHbIX BOJIH
pa3HbIX AMana30oHOB.

OCHOBbI CMELMANBHOW TEOPUU OTHOCUTE/IBHOCTM (3 u)
MpuyuHbl nosseneHus CTO. | daBaTb onpegeneHne NoHATUIN: cobbiTUe, MOCTyNaT,
MNoctynatbl CTO: cobcTBEHHAN MHEpPLUManbHana cCUCTEMA OTCYETa,
MHBAPWMAHTHOCTb MOAYNA | cOBCTBEHHOE BpemMsA, COBCTBEHHAA AJIMHA Tea, Macca
CKOPOCTM CBETA B BaKyyMe, NMOKOS, MHBAPWMAHT, SHEPTUA MOKOA.
NPUHLKUN OTHOCUTENBHOCTU |  OB6BACHAMb Npomugopevus mexdy Kaaccuvyeckol
SNHWTENHa. mexaHuKol u snekmpoduHamurxoli Makceenna u
MpocmpaHcmeo u spems 8 npu4uHel nosasnaeHus CTO.
cneyuansHol meopuu dopmynmposaTtb noctynatol CTO.
OmHocumesnibHoCMu. ®opmynmposaTb BbiBOAbI 3 nocTynatos CTO u
SHepauA u umnynsc 06vACHAMb peasmusucmMcKkue agpgpekmel
ce8ob00Hol Yacmuuyebl. COKpaweHusa pasmepos mesna u 3ameosneHus
CBA3b Macchbl U 3Heprumn | BpemeHu mexdy 08ymsa cobbimuaMU C MOYKU 3peHUs
cBOBOAHOM YaCTULLbI. dsuxcywelica cucmemsl omcyéma. AHaNN3MpoBaTb
JHeprus NoKos. dopmyny PENIATUBMCTCKOTO 3aKOHA CNIOKEHMA
CKopocTen.
[Mposodume MbicneHHble IKCnepumMeHmel,
noomeepxcoarowjue nocmyaamsi CTO u ux
cnedcmaus.
Haxodume 8 KOHKpemHoUl cumyayuu 3Ha4eHus
ckopocmeli men 6 CTO, uHMep8sanos spemeHu
mMexoy cobbimuamu, OsUHY mend, SHepa2utro MOKOoSA
yacmuupl, MNOAHYH 3HEP2UK Yacmuuybl,
penamusucmcKul Ummnysasc Yyacmuuyel.
3anncbiBaTb BbiparkeHWe A1 SHePrumn noKoa u
nonHol sHepauu YacTul,

M3naraTb CyTb NPMHLMNA COOTBETCTBUA.
Haxogutb B intepaTtype n MHTEpHETE MHPOPMALMIO O
Teopun adumpa, 06 aKkcnepumeHTax, KoTopble NPUBEIN
K co3gaHuto CTO, 06 OTHOCUTENBHOCTM PACCTOSHWUI U
NPOMEXKYTKOB BpeMeHMU, 0 buorpadum A. dHWTENHA.

BbiCKa3bIiBaTb CBOE MHeHMe o 3HavyeHun CTO gna
COBPEMEHHOM HayKMW.
FOTOBUTb Npe3eHTaLMn 1 COOBLLEHNA NO U3YYEHHbIM
TemMam (BO3MOXKHble TEMbl NpeaCcTaBNAEHbI B
yuyebHuKe).

Buabl nsnyyeHumi.
NcToYHUKM cBeTa.
CnekTtpbl. CnekTpanbHbIN
aHanms.
TennoBoe n3nyyeHue.
PacnpedeneHue sHepauu 8
cnekmpe abcontomHo
4YépHo20 mena.
LLIKkana aneKTpoMarHUTHbIX
BOJIH.
HabntogeHue cnekTpos.

U3nyuyeHue n
CMNeKTpbI
(24)

CBeTOBbIEe KBAHTbI
(54)

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

(34)

lMpedmem u 3a0ayu
KeaHMosol pu3uKu.
M'vnoTtesa M. lNMnhaHKa o
KBaHTax. PoToapdeKT.
@DOTOH.
YpaBHeHue A. INHWITENHA
ana ¢otoadpdeKTa.
Onbimel A.l. Cmonemosa.
3aKkoHbl pomoagppekma.
KopnyckynapHo-BO/IHOBOM
ayanusm. Jugppakyus
aneKmpoHos. [laBneHuve
cseTa.

OnbiTbl M.H. Jlebenesa u
C.U. Basunosa.
CooTHoWweHue

HeonpeaenéHHOCTEN
lenseHbepra.

[daBaTtb onpegeneHune NOHATUN: GoTo3OPEKT, KBAHT,
TOK HACbILWEHWNSA, 3a4EPKUBAIOLLEE HANPAXKEHME,
paboTa BbixoAa, KpacHas rpaHuua ¢otoadpdekxTa.
®opmynuposame npedmem u 3a0a4u KBAHMOBOU

bu3UuKu.

PacnosHaBaTb, HabnoaaTb aBneHne poToaddeKTa.
OnucbiBaTb oNnbITbl CTONeTOBA.
dopmynmposaTtb runoTesy M1aHKa 0 KBAHTAX, 3aKOHbI
doToaddeKra.

AHanun3npoBaTb 3aKOHbI GoToaddeKTa.
3anuncbiBaTb M COCTaBAATb B KOHKPETHbIX CUTyauUMAX
ypaBHeHWe dHWTenHa ana potoadpdekTa n
HaxoAMTb C ero MOMOLLbIO HEU3BECTHbIE BE/INYMHDI.
BbluMCAATb B KOHKPETHbIX CUTYaLUSAX 3HAYEHUSA
MaKCMManbHON KMHETUYECKOM SHEePrum
$OTO3NEKTPOHOB, CKOPOCTU POTO3/IEKTPOHOB,
paboTbl BbIXO4a, 3aNUPAIOLLEro HANPAXKEHUS,
4acToTbl U A/INHbI BOJIHbI, COOTBETCTBYIOLLMX KPaCHOM
rpaHuue potoapdekra.

MpnBOAUTL NPMMeEpPbI UCNOAb30BaHMA poTo3PPeKTa.
O6bACHATb CYyTb KOPMYCKYNAPHO-BO/IHOBOTO
ayanusma.

OnucbiBaTb ONbITbl JlebegeBa No U3MepeHuUto
AaBNeHUA cBeTa W onbiTbl BaBnaosa no onTuke.
Onucbieame ornbimbl Mo OUGPAKUUU 31EKMPOHOS.
dopmynmMpoBaTb COOTHOLLEHME HeoNpeaeNEHHOCTEN
len3eHbepra u 06BACHATL €ro cyThb.
Haxoautb B nMtepatype u UHTepHeTe uHpopmaumio o
pabotax CtonertoBa, /lebenesa, Basnnosa, l1aHKa,
KomnmoHa, de bpolins.

BblaenaTtb poab POCCUNCKUX YYEHBIX B UCCNEA0BAHUMU
CBOWCTB CBeTa.

MpuBoAMTbL NPUMEPbLI BUOIOTMYECKOro U
XMMMYECKOro AelCTBMA CBeTa.

FOTOBUTb NpPEe3eHTaLMnN U COOBLEHUA NO U3YYEHHbIM
Temam (BO3MOMKHble TeMbl NPeACTaB/eHbI B
yuyebHuke).

ATOoMHanA ¢u3smkKa
(3u)

OnbITbl Pe3epdopaa.
MnaHeTapHasa moaenb
CTPOEHMA aToMa.
Ob6bACHeHWe NHeYaToro
CNeKTpa BOAOPOAA Ha
OCHOBE KBAHTOBbIX
noctynatos bopa.
CnoHmaHHoe u
8bIHY#OEHHoe
usny4yeHue ceema. Jlasepel.

NabopaTtopHan paborTa:
1. HabnoaeHue
CNAOLWHOrO N INHeNYaToro
CNEKTPOB.

2. UccnepoBaHue cnekTpa
BOAOpOAA.

[aBaTb onpepeneHne NOHATUIA: aTOMHOE AAPO0,

3HepreTMYecKnii ypoBeHb, SIHEPTUA MOHU3ALLUN,

CMOHMQAHHOE U3/1y4eHuUe caema, 8bIHyHOeHHoe
usnyvyeHue caema.

OnucbiBaTb onbIThbl Pesepdopaa.
OnucbiBaTb U CPaBHMBaTb MOAENN aTOMa TOMCOHa U
Pesepdopaa.

PaccmaTtpuBaTb, UccnenoBaTb M ONUCHIBATb
JINHEeYaTble CNeKTpbl.
dopmynnpoBaTb KBAaHTOBbIE MNOCTYAaTbl Bopa.
O6bACHATL IMHEeMYaTble CNeKTPbl aTOMa Bogopoaa
Ha OCHOBE KBaHTOBbIX NOCTynaToB bopa.
PaccunTbiBaTb B KOHKPETHOM CUTYaLMM HACTOTY U
AJIMHY BOJIHbI UCMyCKaemoro poToHa Npu nepexoae
aToMa M3 OA4HOr0 CTaLLMOHAPHOIO COCTOAHMA B
APpYroe, SHepruo MOHMU3ALUKN aTOMA, 8bI4YUCAAMb
3HQYeHUA paduycos CMAayUOHAPHbLIX opbum
3/1eKMPOHO8 8 amome.

Onucbieame ycmpolicmeo u 06vACHAMSb NPUHYUN
Oelicmesus nasepoes.

HaxoguTb B inTepatype n MHTepHeTe cBeAeHUsA O

daKTax, NoATBEPKAAMOLNX CIOKHOE CTPOEHUE
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aToma, 0 paboTax y4éHbIx NO CO34aHUI0 MOAenu
CTPOEHMUA aTOMA, M10a1YYEHUIO BbIHYHOEHHO20
U3/a1y4YeHus, 0 NPUMEHEHUN Na3epoB B HAyKe,
MeaMLMHE, NPOMbILWIEHHOCTH, BbITy.
Bbl4enaTb posib POCCUIMCKUX YYEHBIX B CO3A4aHUMN U
MCNONb30BaHUMN N1a3epoB.
FOTOBWUTbL NPE3eHTALUN U COOBLLEHNA MO NU3YYEHHbIM
TeMam (BO3MOXKHble TEMbI NpeaCcTaBAEHbI B
y4ebHuKe).

dusmnka atomHoro

CocraB n cTpoeHune
aTOMHOrO a4pa.
MN3oTonbl. AaepHbie cunbi.
ObmeHHasa moodesnb
A0epHo20
s83aumodelicmausi.
dedeKT macchbl 1 aHeprua
CBA3M A4pa.
PagunoaktneHocTb. Buapl
pPaaMOaKTUBHBIX
npesBpaLeHnin aTOMHbIX
agep. PaduoakmusHoe
usnyveHue, Npasuaa
cCMeuw,eHus.
3aKOoH paAMoaKTUBHOIO
pacnaga.
MeToapl HabaaeHUsA U
perucTpauum
3/IeMEHTapHbIX YacTu,
ApepHble peakumu,
peakumn geneHma u
cuHTesa. LlenHas peakums
aenenuvna aaep. A0epHas

3Hepeemuka.
TepmoagepHbI cUHTES.
MNpumeHeHWe agepHoi
3Heprun. buonozuvecKkoe
delicmsue
PAoUOAKMUBHBbIX
ussnyyeHutd.

NabopaTtopHan paboTa:
OnpeaeneHve umnynbca u
SHEPrnmn YacTuubl Npu
ABUXKEHUN B MarHUTHOM

[aBaTtb onpeaeneHna NOHATUA: MAacCOBOE YMCNO,
HYK/IOHbI, AAEPHbIE CUMbI, BUPMYAsIbHbIE YACMUYbI,
aedeKT macc, aHeprus cBAsn, yaenbHana aHeprua
CBA3N aTOMHbIX A4ep, PAAMOAKTUBHOCTb,
aKMuBHOCMb paduOaKMUBHO20 8ew,ecmea, Nepuos,
noaypacnaga, UCKyCCTBEHHAA PagMOaKTUBHOCTb,
ALepHble peakumm, sSHepreTMYecKkuii BbIxoa A4epHOM
peakuuu, UenHas aaepHan peakums, KoappuumeHTt
Pa3MHOXEHUA HEMTPOHOB, KPUTUYECKAA Macca,
PEeaKTOPbI-PAa3MHOXUTENN, TEPMOALEPHAA PEAKLMA.
CpaBHMBATb CBOMCTBA NPOTOHA U HEUTPOHa.
OnucbiBaTb NPOTOHHO-HEWTPOHHYO MOAENb AApPa.
OnpepenaTb COCTaB AAEP PA3UYHbBIX I/IEMEHTOB C
nomoLubto Tabamubl MeHgeneesa. M306parkaTtb U
YUTaTb CXEMbl AaTOMOB.

CpaBHMBATb CU/Y 3N1EKTPUYECKOrO OTTA/IKMBaAHMA
NPOTOHOB M CU/Y CBAA3M HYK/IOHOB B Agpe.
Mepeyucnames u onucsbisame ceolicmea A0epHbIX cus.
06BACHAMb 06MeHHY0 MoOesb 83aumodelicmaus.
BbluncnaTtb gedeKT macc, sSHepruto CBA3U U yAeNbHYHo

3HEpPruto CBA3M KOHKPETHbIX aTOMHbIX A4ep.
AHann3npoBaTb CBA3b YAE/NbHOW SHEPTUMN CBA3U C
YCTOMUYMBOCTbIO AAep. Mepeuncnatb BUAbI
pPafMOaKTUBHOIO pacnaza aTOMHbIX AAep.
CpaBHMBaTb cBOMCTBA anbda-, 6beTa- U ramma-
N3NYYEHUN.
3anuceleams npasguna cmeweHuUsA npu
paduoakmusHsix pacrnadax. Onpedesnsame
anemeHmel, 06pasyrowuecs 8 pesysbmame
pPAaduUOaKMuUBHbIX pacnacos.
3anucbiBaTb, 06BACHATL 3aKOH PaANOAKTUBHOIO
pacnaga, yKa3blBaTb rpaHULbl €ro MPUMEHUMOCTH.
OnpenenaTb B KOHKPETHbIX CUTYALMUAX YNCIO
HepacnasLWMXCA AAepP, YACI0 PacnaBLIMNXCA A4ep,
nepuoza nonypacnaja, akmueHoCme geuwyecmsd.
Mepeyucaames u onuceleams MemoOds! HabadeHuUA u
peaucmpayuu snemeHmapHsix Yyacmuy. Habawdame
mpeKu ansga-4yacmuy, 8 Kamepe BusnbcoHa.
Peaucmpuposams sdepHble u3ay4eHUs ¢ MOMOUbHO
cuémuyuka lelizepa. Onpedesnsmes UMNYAbC U IHEPaUto
yacmuuypsl npu 08UXEHUU 8 MA2HUMHOM rose (no
gomoepacgpusam,).
3anucbiBaTb AgepHble peakunn. Onpegenatb
NPOAYKTbI AAEPHbIX peaKkumi. PaccumTbiBaTb
SHEPrUYECKNI BbIXOA ALEPHbIX PEAKL M.
OnucbIBaTb MEXaHU3Mbl AeNEHNA AAEP U LLEeNHON
AOepHoOM peakunn. CpaBHMBaATb ASEPHbIE U
TepMosAAepHbIE peaKkLnn.
Ob6vAcHAMSG npuHYUnsI ycmpoticmea u pabomel

none (no ¢otorpadpusam).

AO0epHbIX peakmopos. Y4acTBoBaTb B 06CyKAEeHUM
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NPeMMyLLECTB U HEAOCTATKOB AAEPHON SHEPTEeTUKN.
AHQAU3UPOBAMb ONNACHOCMb A0EPHbIX U3ayveHull 015
HUBbIX OP2AHU3MO8.

Haxoautb B nntepatype n NHTepHeTe cBeaeHMa 06
OTKPbITUWN NPOTOHA, HEUTPOHA, PAAMOAKTUBHOCTH, O
NONYYEeHMUU U UCNONb30BAHUM PAANOAKTUBHBIX
N30TOMNOB, HOBbIX XMMUYECKMUX SNEMEHTOB.
Bblaenatb ponb POCCUNCKUX YHEHDBIX B
nccnefoBaHUAX aTOMHOIO A4Pa, OTKPbITUM
CNOHTAHHOrO AeNieHUA AAep ypaHa, Pa3BuUTun
A0EPHOM 3HEePreTMKM, Co34aHNN HOBbIX N30TOMOB B
ONAN (O6beAUHEHHDBI UHCTUTYT AAEPHbIX
nccnepoBaHuii B . [lybHe).

FOTOBUTb Npe3eHTaLMn 1 COOBLLEHNA NO U3YYEHHbIM
TeMam (BO3MOXKHble TEMbI NpeaCcTaBAEHbI B
y4ebHuKe).

dnemeHTapHble
yactuubl (2 u)

dnemeHTapHble YacTuubl.
dyHpameHTanbHble
B3aMMOAENCTBMA.
Yckoputenm
3NeMeHTapHbIX YacTu,

[aBaTb onpeaeneHune NOHATUIA: AHHUTUNALMS,
/1eIMOHbI, AOPOHbI, KBAPK, 2/1t00H. NepeduncnaTb
OCHOBHblE CBOMCTBA 3/1IEMEHTAPHbIX YaCcTUL,.
BblaenaTb rpynnbl 31€MEHTAPHbIX YacTUL,
MepeyncnsaTb 3aKOHbI COXPAHEHUS, KOTopble
BbIMONHAOTCA NPU NPEBPALLEHMAX YACTULL.
OnucbIBaTb NPOLLECCHl AHHUTUAALMMN YacTUL, U
aHTNYACTUL, U POXKAEHUA INEKTPOH-NO3UTPOHHbIX
nap.

HasbiBaTb 1 CpaBHUBATbL BUAbI GyHAAMEHTA/IbHbIX
B3aMMOeNCcTBUN.

OnucbIBaTb PO/ib YCKOPUTENEN B U3YHEHUN
3/1eMEHTAPHbIX YacTuL, Ha3bieamb OCHOBHbIE 8UObI
ycKkopumenel aneMeHmapHsix yacmuu,.
HaxoauTb B iMTepaType u MHTepHeTe cBeaeHns ob
NCTOPUM OTKPBITUS 3IEMEHTAPHbIX YacTuLL, O TPEX
aTanax B PasBUTUM GUINKU SINEMEHTAPHbIX YACTUL,
OnucbIBaTb COBPEMEHHYH GU3NYECKYIO KAaPTUHY
Mmupa.

FOTOBWUTbL NPE3EeHTALMUN U COOBLLEHNA MO N3YYEHHbIM
TeMaM (BO3MOKHble TeMbl NPeACTaB/EHbI B
y4ebHuKe).

CTPOEHWE BCENIEHHOM (5 u)

ConHe4yHasn
cuctema.
CrpoeHue n
agonoumna
BceneHHoi (5 u)

Budumsbie 0suxceHus
HebecHbIx mes. 30KOHbI
Kennepa.
ConHe4yHasa cuctema:
NAaHeTbl U Manblie Tena,
cuctema 3emna-JlyHa.
CrpoeHue v s3soaoumsa
ConHua n 3B€34.
Knaccndukauyms 3sésa.
3BE34bl U UCTOYHUKM UX
3HEeprum.
lanakTnKa. CoBpemeHHble
npeacTaB/ieHnA O
CTPOEHUN U 3BOIIOLLUM
BceneHHom.
Lpyaue 2anakmuku.
lpocmpaHcMeeHHo-
spemeHHble macumabbl

Habnarwoaemoli BceneHHoU.

lpumeHUMOCMb 30KOHO8

[aBaTb onpeaeneHne NnoHATUN: HebecHas cehepa,
3KAUNMUKA, HebecHblli 3K8aAMOpP, NoAHOC MUPA, OCb
MUPQA, KPy2 CKAOHEeHUS, Npamoe 80CXorOeHue,
CK/I0HeHUe, NapasnaKkc, napcek, acTPOHOMMYECKan
eAVHULA, Nnepurennii, apennii, CoONHe4YHoe 3aTMEHUE,
NIYHHOE 3aTMeHUe, N/IaHeTbl 3eMHOM rpynnbl,
NAAHETbI-TUraHTbl, acTepouna, MeTeop, METEOPUT,
¢doTocdepa, cBETUMOCTb, NpoTybepaHel, nysbcap,
HelimpoHHas 38e30a, YépHaA Obipa, NPOTO3BE343,
CBepxHOBas 3Be3/a, raNakTUKa, KBasap, KpacHoe
CcMelleHune, Teopus bonbluoro B3pbiBa, BO3pacT
BceneHHomM.

Habnwoaatb JlyHy M nnaHeTbl B TeNECKOM.
Bblaenatb ocobeHHoCTM cuctembl 3emnsa-JlyHa.
PacnosHaBaTtb, MogenmMpoBaTb, HabAOAATb IYHHbIE U
CO/IHEYHbIe 3aTMEeHMA.

O6bACHATb NPUAMBBI U OT/INBBI.
dopmynuposames U 3anucbieame 3aKoHbI Kennepa.
OnucbiBaTb cTpoeHne CONHEYHOMN CUCTEMBI.
MNepeuyncnsaTb NNaHeTbl U BUAbI Manbix Ten.
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u3UKU 0415 06bACHEHUA
npupoObl KOCMUYeCKUX
obvekmos.
TémHaa mamepusa u
MEmMHasA s3Hep2uA.

JTabopaTtopHasn paborTa:
OnpegeneHune nepmnoaa
obpaleHns ABOMNHbIX
3B€34 (No NeYyaTHbIM
maTtepuanam).

HabntiogeHus:
BeuepHue HabnoaeHUs
3B€374, J/IyHbl U NNaHEeT B
Teneckon nam BUHOKNb.

UccnepoBaHme:

UccnepoBaHue gBuKeHUA

[BOMHbIX 3B€34, (No
neyaTHbIM MaTepuanam).

OnucbiBaTb cTpoeHue ConHua.
Habntopatb conHevHble nATHA. Cobatogath Nnpasuaa
6e3onacHocTM Npu HabatoaeHnn ConHua.
MepeyncnaTb TUNMUYHbBIE TPYNMbl 3834, OCHOBHbIE
dur3nyecKkme xapakTepmuCTMKN 3BE3A,
OnucbiBaTb 3BONIOLMIO 3BE3L, OT POXKAEHUA A0
cMepTH.

HasbiBaTb camble ApKUe 3BE34bl N CO3BE3AUA.
MNepeuncnatb BUAbI raNaKTUK, ONUCbIBATb COCTAB U
CTPOEHMe rafakTuK. Boigenate Maednoin MyTb cpeam
OPYrux ranaktuk. Onpeaenatb mecto ConHevyHom
cuctembl B Nanaktuke. OueHmMBaTb NOPALOK
PacCTOAHUM A0 KOCMUYECKMX OOBEKTOB.
OnucbiBaTb CYyTb KPACHOMO CMELLLEHUA U ero
NCNO/Ib30BaHWE NPU U3YYEHUN FaNlAKTUK.
MpuBOAUTL KpaTKoe U3noXxKeHne Teopum bonbworo
B3pblBa U TEOPUM pacumnpsatoLLerica BceneHHOM.
06BACHAMb Cymb noHAMUU «MmEMHaAa mamepusa» u
«MEMHQAA 3HepauAa».
lMpusodume npumepsl UCMO163080HUA 30KOHOB
hu3uUKU 017 06ACHEHUA NPUPOObl KOCMUYECKUX
obvekmoe.

PaboTaTb B Nnape 1 rpynne npu BbINOJIHEHUN
NPaKTUYECKUX 3a4aHUN.
Ncnonb3oBaTb MHTEPHET AN NOMCKa M306parKeHni
KOCMUYECKNX 06EKTOB N MHPOPMaLLMKM 06 nx
ocobeHHoCcTAX.

YyacTBOBaTb B 06CYKAEHNN U3BECTHBIX KOCMUYECKNX
nccnenoBaHUi. Bblaenatb COBETCKME M POCCUMCKME
[OCTUKEHMA B 061aCTU KOCMOHABTUKM U
nccnenoBaHMA Kocmoca. OTHOCUTBCA C YBaXKEHMEM K
POCCUNCKMUM YYEHBIM M KOCMOHABTaM.
Haxoautb B antepatype un NMHTepHeTe cBeAeHNA HA
3aaHHYI0 Temy.

FOTOBUTH Npe3eHTaLMn 1 CO0bLEHNA NO U3yYEeHHbIM
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 yuebHbIit ropg,
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Ne Tema ypoKa [lata nposeseHua
n/n MnaH \ dakT
MEXAHMKA (26 u)
KuHematuka (8 u)
1. |1 ®du3nka U N03HaHUE MUpa. Bubpl MEXaHUYECKOIO IBUKCHMUS.
2. |2. |Tpaexropus. [Iyte. [lepemenienue. PaBHOMEpHOE MPSIMOIIMHENHOE
JIBUYKEHUE U €r0 ONMCAHUE.
3. |3 MrHoBeHHas U CPeIHsIs CKOPOCTU. Y CKOPEHHE.
4. |4 JIBrKeHre ¢ TOCTOSIHHBIM YCKOPEHUEM.
5. |5 PaBHOMepHOe ABUMKEeHME TOYKM NO OKPYKHOCTU. KuHemaTumka
abcontoTHO TBEPAOro Tena.
6. |6 JlaboparopHast pabota Ne 1 «M3yueHue NBHKEHUS Tela 10
OKPYKHOCTH».
7. |7. Pemrenue 3a1ay Ha ABUKEHUE C MOCTOSIHHBIM YCKOPEHUEM.
8. 8. | KouTpomnbHas pabota no Teme «KnHeMaTuka TOUYKU U TBEPIIOTO TEIa.
OvHamumka (8 u)
9. |1. | OcHoBHOE yTBEpXKACHHE MeXaHUKH. SIBiienne nnepruu. Cuna. Macca.
Enuuuia maccel.
10.|2. ITepssiii 3ak0oH HproToHA. BTOpoii 3akoH HproToHa.
11.3. Tperuii 3akon HeroToHa.
12./4. Cuubl B ipupope. Cuiia TSJKECTH U CUjla BCEMUPHOTO TATOTEHUS.
13./5. Bec Tena. Hesecomocts. Pemenue 3amay.
14./6. | [edopmarnus u cunsl ynpyroctu. 3akoH ['yka. Jlaboparopnas pabota
Ne 2 «M3mepenne )KeCTKOCTH MPYKUHBDY.
15.7. Cunsl Tpenus. JlaboparopHas padota Ne 3 «M3mepenue
Kod(ppuImenTa TpeHHs CKOJIbKESHUSI.
16.8. KonTtponbnas paborta no teme «/[nHamuka. 3aKOHBI MEXaHUKH
Hprorona. Cuiibl B MEXaHUKEY.
3aKoHbl COXpaHeHUA B meXxaHuKe (10 u)
17/1. NMnynbsc MaTepralibHONM TOUKHU. 3aKOH COXPAHEHMS] UMITYJIbCA.
18.2. Mexannueckas paboTa U MOIIIHOCTb.
19,3. Oneprusi. Kunetnueckast sHeprus.
20.4. Pabota cuitbl TSKECTH U CHITBI yIIpYyrocTu. KoHcepBaTUBHBIE CHITHI.
21.5. [ToreHmanpHas 3HEprusl.
22.6. 3aKOH COXpPaHEHHS YHEPTHHU B MEXAHUKE.
23.7. JlaGopaTtopnast pabota Ne 5 «M3yuenue 3aKkoHa COXpaHEHUS
MEXaHUYECKOW SHEPTUM).
24.8. PaBHOBecue Ten.
25.9. JlabopaTtopHas padota Ne 6 «/3yueHnne paBHOBECHS Teja MO
JIEHCTBUEM HECKOJIbKUX CHIIY.
26/10. | KonTtposbHas paboTa 1o TeMe «3aKOHbI COXPAHEHHS B MEXaAHUKE.
MOJEKY/NIAPHAA ®U3UKA. TEN/IOBbLIE AB/IEHUA (18 u)
OCHOBbI MONEKYNAPHO-KUHETUYeCcKoi Teopum rasos (10 u)
27.1. OcHoBHbIe nonoxernss MKT. Pa3smepsl mosieky.
28.2. | bpoyHoBckoe aBuxkenue. Cuibl B3aUMOJEHCTBUS MOJIEKyl. CTpoeHue
ra3000pa3HbIX, KUAKUX U TBEPBIX TeJl.
29,3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUH I'a30B.
30.4. Temneparypa Kak MaKpOCKONIMYECKask XapaKTEPUCTHKA ra3a.
31.5. YpaBHEHHE COCTOSAHUS UICATBLHOTO Iasa.
32.6. I"a30BbI€ 3aKOHBI.
33.7. JIaGoparopHas padota Ne 7 «JkcriepuMeHTalIbHast MPOBEpKa 3aKOHA
['eni-JIroccakay.
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No Tema ypoKa [ata nposeaeHunA
n/n MnaH dakT
34,8. Hacepiennsiit nap. /[aBiaeHue HaCBILIEHHOr O nlapa. BiaxxHOCTh
BO3/yXa.
35/9. Kpucramnmaeckue u amopHbIe Tea.
36,10. | KonTponbHas paboTa 1o teme «MoJieKyIsipHO-KUHETUYECKast TEOPHS
ra3oBy.
OCHOBbI TEPMOANHAMUKM (8 u)
37,1. BuyTtpenusis sueprusi.
38,2. PaGora B TepMoarHAMUKE.
39.3. KonnuecTBo TerioTel. Y paBHEHHE TEIUIOBOTO OajaHca.
40/4. [TepBbIii 3aKOH TEPMOAMHAMUKH.
41.5. [IpuMeHeHue epBoro 3aKkoHa TEPMOJUHAMUKH K Pa3INYHBIM
rporeccam.
42,6. Bropoii 3akoH TepMoarHamMuKu. Perienue 3amay.
43.7. | llpuHnun neiictBus TeIUIOBBIX aBurareneid. Koaddumment noixesHoro
JICHCTBUS TEIJIOBBIX JBUTATEIICH.
44,8. Kontposnbnas padora no teme «OCHOBBI TEPMOJIUHAMUKI.
OCHOBbI 3/IEKTPOANHAMMUKMU (22 u)
dneKTpocTaTuKa (9 u)
45,)1. | YUro Takoe 3eKTpoAMHAMUKA. DIEKTPUUECKU 3aps/] U 3JIeMEHTapHbIE
YaCTHIIBI. 3aKOH COXPAaHEHMS 3apsija.
46.2. 3akon Kynona. Equauna snektpudeckoro 3apsija.
47.3. DnekTpuueckoe nose. HanpsskeHHOCTh IEKTPUIECKOTro MOJIs.
Cuii0BbI€ JIMHUH.
48.4. [Tone Toueunoro 3apsiia u 3apsbkeHHoro mwapa. [IpuHnun
CYNEPIO3UIMH HOJIEH.
49.5. DHEPreTUYeCKNe XapaKTEPUCTUKU ANEKTPUUECKOTO MOJIS.
50.6. CBsi3b MEXy HAIPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO OIS U
Pa3HOCTHIO MOTEHUHUAIOB. DKBUIIOTEHIIMATIbHBIE IOBEPXHOCTH.
51.7. OnexkTpoéMKocTh. Enunnisl anekrpoémkoctu. Konnencarop.
52./8. | DHeprus 3apsHKEHHOTO KOHAeHcaTopa. [IpuMeHeHne KOHIeHCaTOPOB.
53.9. KoHnTtposnbHas paboTa 1o teme «IeKTPOCTaTUKA.
3aKOHbI NOCTOAHHOrO TOKa (7 u)
54,)1. OnekTpuueckuil Tok. Cuna Toka. 3akoH OMa Juisl yJacTKa LETH.
55.2. Onekrpuueckue nenu. [locnenosarensHoe U NapaaienbHOE
COEJIMHEHHS IPOBOJHUKOB.
56.3. Jlaboparophas padota Ne 8 «IlocnenoBaTensHoe U MapaIeNbHOE
COEIMHEHUS] TPOBOTHUKOBY.
57.4. PaboTta 1 MOIITHOCTH MOCTOSTHHOTO TOKA.
58.5. DNEeKTpOoABMKYIAs cuiia. 3akoH Oma /1151 TOJTHOM LIETIH.
59.6. JlabopaTtopHuas padota Ne 9 «M3mepenne DJIC u BHYyTpEHHETO
COTPOTHUBJICHUS UCTOYHHUKA TOKAY.
60.7. KontponbHas padoTa mo Teme «3aKOoHBI TOCTOSTHHOTO TOKay.
dNeKTpUYEeCcKUii TOK B pa3/INUHbIX cpegax (6 u)
61.1. DneKTpruyecKasi MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAsS
MPOBOIUMOCTb METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS POBOAHHUKA
oT Temneparypbl. CBEpXIPOBOAUMOCTb.
62,/2. | DIEKTpUYECKHI TOK B TOMyNpoBogHUKaX. COOCTBEHHAs U MPUMECHAS
POBOJAUMOCTH. [10J1ynTpOBOTHUKOBBIN TUO.
63.3. DJEeKTPpUYECKUH TOK B BaKyyMe. DJIeKTPOHHO-TTydeBast TpyOKa.
64.4. DIIEKTPUYECKHUM TOK B )KUJKOCTAX. 3AKOH JIEKTPOJINA3A.
65.5. DJIEKTPUYECKUI TOK B ras3ax.
66.6. KonTponbhas paboTa no teme «NeKTpUYECKUI TOK B pa3IMUHbIX
cpenaxy.
PE3EPB (2 yaca)
67.1. Peseps
68.2. Peseps
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