NMporpamma BCTynuUTenbHbIX UCNbITaHUM NO (hU3mnKe

(cobecengoBaHue)

HacTtosiaa nporpamma cocTaBrieHa Ha OCHOBE HblHE AEUCTBYOLMX Y4eGHbIX MporpaMm
QNS LWKOM M KNaccoB € yrnybneHHbIM U3yYeHnem usmki.

[Mpy NOAroToBKE K 3K3aMeHY OCHOBHOE BHMMaHWe cnenyeT yaenuTb BbIIBIIEHMIO CYLLLHOCTU
dM3nNYECKNX 3aKOHOB U ABMEHNIA, YMEHUIO UCTONKOBbIBATb (PU3NYECKNIA CMbICIT BENIUYMH U MOHATUN,
a TaKkke YMEHUIO NPUMEHSITb TEOPETUYECKUI MaTepuarn K pelleHmnto 3agad. Heobxogmmo ymeTb
Nnonb30BaTbCA NPU BbluMcneHusax cuctemon CU 1 3HaTb BHECUCTEMHBIE €ANHMLbI, YKa3aHHbIE B
nporpamme.

'nMyGrHa OTBETOB Ha NYHKTbI MPOrpamMMbl ONpeaensieTcsi cogep>kaHnem onyornmMKoBaHHbIX

y4€OHMKOB A1 LLKOM M KIACCOB C Yriy6neHHbIM n3ydeHnem pusnkm, ykasaHHbIX B KOHLE
HacCTosLLEN NporpaMmbl.

l. MexaHuka
I.1. KnuHemaTuka

MexaHunyeckoe asumxkeHne. OTHOCUTENBHOCTL MEXaHNUYECKOro ABWKeHns. MatepuansHasa Touka.
Cuctema otcueTta. Tpaektopus. Bektop nepemeleHnd n ero npoekuunn. MNMyTb.

CkopocCTb. 3aKoH CnoxeHne ckopocTen. YckopeHue. CrioxkeHne YyCKOpeHNiA.

MpsiMONUHeNHOe paBHOMEPHOE 1 paBHOMNEPEMEHHOE ABMXEHME. 3aBUCUMOCTM CKOPOCTH,
KoopauHaT 1 NyTun OT BpeMeHU. [ padmkm 3aBUCMMOCTEN CKOPOCTU, KOOPANHAT U MYTU OT BPEMEHU
npuv NPsiIMOSIMHENHOM PaBHOMEPHOM 1 paBHONEPEMEHHOM OBWKEHUN.

KpuBonuvHenHoe asumxeHune. [ABKEHNE MO OKPYXHOCTU. YTroBasa ckopocTb. CBs3b YrrnoBown
CKOPOCTW U NIMHENHOW CKOPOCTM TOYKK. Mepuroa n YactoTa obpaLlleHust. YCKopeHme Tena npu
OBVKEHNN MO OKPY>KHOCTW. TaHreHuymnanbHOe 1 HopMasribHOE YCKOPEHMS.

CBobogHoe nageHue Ten. YckopeHne cBoboaHO nagatowero Tena. [1suxkeHne tena, 6polueHHoro
noa yriom K ropusoHTy. [JanbHOCTb 1 BbiCOTa noneTa. YpaBHEeHWe TpaekTopum Tena, 6poLleHHoro
nop, yrriom K ropu3oHTY B NOJie TSKeCTU 3emIu.

lMocTynaTensHoOe 1 BpallaTenbHOe ABMXEeHE TBEPAOro Tena.

1.2. AuHamuka

B3anmogelicteue Ten. MepBbii 3akoH HbtoToHa. [NoHATHe 06 MHepLumManbHbIX U HEUMHEpPLManbHbIX
cuctemax otcyeta. lNpuHumMn oTHocuTeneHocTn Manunes.

Cwuna. Cunbl B MmexaHuke. CrnioxkeHme cur, JENCTBYIOLLMX HA MaTepUarbHY TOYKY.
WHepTHOCTb Ten. Macca. NnoTHOCTb.

BTopon 3akoH HetoToHa. EanHMLLI n3MepeHns cunbl 1 Maccehbl.

TpeTtui 3akoH HbloTOHa.

3akoH BCEMUPHOIO TAroTEeHUA. rpaBVITaU,VIOHHaﬂ noctosHHad. Cuna Tsbkectu. 3aBUCMMOCTb CUTbI
TAXECTU OT BbICOThI.

Cunbl ynpyroctu. lNMoHstue o gecdopmaumsx. 3akoH N'yka. Mogynb HOHra.



Cwunbl TpeHus. Cyxoe TpeHue: TpeHne NoKos U TpeHune ckomnbxeHus. KoadduumeHT TpeHus. Baskoe
TpeHve.

IMprmeHeHne 3akoHOB HbIOTOHA K MOCTynaTensHoOMy ABWKeHUIO Tern. Bec Tena. HeBecomocTb.
MNeperpysku.

IMprmeHeHne 3akoHOB HbIOTOHA K ABMXEHUIO MaTepranbHOM TOYKM MO OKPY>KHOCTU. [BmKeHne
WNCKYCCTBEHHbIX CNYTHUKOB. [lepBasi KocMU4Yeckas CKOpPOCTb.

1.3. 3aKkOHbI coxpaHeHUs1 B MeXaHuke

Mmnynbc (KonMyYecTBO ABMXKEHMS) MaTepuanbHom Todku. imnynbec cunbl. CBA3b Mexay
npupaLleHemM nMmnynbca MatepyanbHOW TOYKA U MMMYNbCOM Cufbl. IMNynbec cucTemsl
MaTepuanbHbix Tovek. LleHTp macc. 3akoH coxpaHeHuns umnyrnbca. PeakTnBHoe ABMXEHME.

MexaHu4deckas paboTta. MowHocTb. QHeprus. EgmMHuubl namepeHus paboTbl 1 MOLLIHOCTW.

KnHetnyeckas aHepruga MaTepmaanoﬁ TOYKN N CUCTEMbI MaTepunarbHbIX TOYEK. Ces3b Mexay
npupaweHmemMm KMHEeTUYeckomn SHeprmn Tena un pa60T0|7| NPUINOXEHHbIX K Tery Ccui.

MoTeHunanbHas aHeprus. MNoTeHuuanbHas sHeprust Ten Bbnman NnoBepxHOCTU 3emMnu.
lMoTeHumanbHasa aHeprusa ynpyro 4edopMMpPOBaHHOro Tena.

lMonHasa MmexaHu4eckasi 3Heprmsi. 3akOH COXpPaHEHUsI NMOJTHOM MEXaHNYECKON SHEPIUMN.
I.4. CtaTuka TBepgoro tena

CnoxeHue cun, NPUIOXEHHbIX K TBEpOoMY Teny. MOMEHT cunbl OTHOCUTESTLHO OCHK BpalleHunA.
ﬂpanmo MOMEHTOB.

Ycnosus paBHoBecus Tena. LieHTp TskecTn Tena. YCToM4YnMBoe, HeyCcTon4mBoe n 6eapasnuyHoe
paBHOBeCUs Ten.

1.5. MexaHuKa xugKkocTtemn n ra3os
HaBneHve. EQUHNLBI N3MepeHnsa AaBrneHns: nackanb, MM pT. CT.

3akoH MNackans. M'mopasnuyecknin npecc. [JaBneHne XUaKocTu Ha AHO M CTEHKU cocyaa.
CoobuiatoLmecs cocyabl.

ATmocdepHoe aasnienne. OnbIT Toppudennu. N3ameHeHne atMocepHOro 4aBneHns ¢ BbICOTON.
3akoH Apxumega. lNnasaHue Ten.

[BwxeHne xngrkocten. YpasHeHne bepHynnu.

1.6. MexaHu4eckue konebaHusa n BorHbl. 3BYK

MoHsTMe o KonebaTenbHoOM ABwKeHUW. MNeproa n YactoTa KonebaHun.

"apMoHunyeckue konebanuns. CmelleHne, amnnutyaa u dasa npu rapMoHNUYecknx konebaHusx.

CBob6ogHble konebaHus. KonebaHus rpysa Ha npyxuHe. Matematuieckuin mastHuk. Neproabl nx
konebaHun. MNMpeBpalleHns SHeprum Npm rapMoHUYECKUX KonebaHusax. 3aTyxatoLume konebaHus.

BblHy>xaeHHble konebaHnsa. Pe3oHaHc.

[MoHsTME 0 BONMHOBBIX NpoLeccax. [lonepeyHbie n NpoAosibHble BOSHbI. [nivHa BonHbl. CKOpOCTb
pacnpocTpaHeHusi BOMNH. PpoHT BOMHbI. YpaBHeHue GeryLuier BofHbl. CTosuMe BOSHbI.



WHTepdepeHuusa sornH. MpuHuun MNonreHca. dudpakums BonH.

3ByKOBble BOMHbI. CKOPOCTb 3BYyKa. ['(POMKOCTb M BbICOTa 3BYKa.

Il. MonekynsipHaa dou3nka u TepmoanHaMuKa
I.1. OcHOBBLI MOMNEKYNAPHO-KMHETUYECKOWN Teopuun

OCHOBHbIE MOOXEHUSA MOSEKYNSPHO--KNHETUYECKOM TEOPUM U UX OMNbITHOE 0BOCHOBaHME.
BbpoyHoBckoe aswmxeHune. Macca n pasamep monekyn. Monb BewecTtsa. [NoctoaHHas Asoragpo.
Xapaktep OBWKEHUS MOMEKYS B ra3ax, XXUOKOCTSIX U TBEPAbIX Tenax.

TennoBoe paBHoBecue. TemnepaTtypa n ee uandeckmii cmelics. LLkana temnepatyp Lenbscus.

MoeanbHbi ras. OCHOBHOE ypaBHEHWE MONEKYNAPHO--KMHETUYECKOW TEOPUM MAEaNbHOrO rasa.
CpenHsia KMHeTU4Yeckas aHeprust Monekyn u temnepatypa. lNoctosHHaa Bonbumana. AbcontoTHas
TemnepaTypHas LiKana.

YpaBHeHune KnanenpoHa--MeHngeneesa (ypaBHeEHME COCTOSIHUSA naeanbHOro rasa). YHuBepcanoHas
rasoBas NOCTosHHas. 30TepMmnyecKknii, N30XOPHbIN 1 M306apHbIN NPOLLECChHI.

1.2. dnemeHTbI TepMOAUHAMUKU

TepmoguHamuyeckas cuctema. BHyTpeHHsAst aHeprug cuctembl. KonnyecTsa TennoTsl 1 paboTa Kak
Mepbl U3MEHEHUs1 BHYTPEHHEW aHepruun. TennoemkocTb Tena. lNMoHsaTue 06 agnabatuyeckom
npouecce.

MepBbI 3aKOH TepMOANHAMUKN. [pMMeHeHe NepBOro 3akoHa TEPMOLMHAMUKI K
N30TEPMUYECKOMY, N30XOPHOMY U n3o06apHoMy nporieccamM. PacyeT paboTbl ra3a ¢ nomoLlpto pV-
anarpamm. TennoemMkoCcTb 04HOATOMHOMO UAaeanbHOro raza npu N30XOPHOM Y1 U306apHOM
npoveccax.

HeobpaTmocTb npoLieccoB B Npupoae. BTopoi 3akoH TepmoanHammnkn. ®usmyeckne oCHOBBI
paboTbl TennoBblx ABuratenen. KMNO TennoBoro gBuratens n ero MakcnumarnbHoe 3HayeHuve.

11.3. U3meHeHMe arperaTHOro COCTosiHUs1 BelecTBa

lMapoobpasoBaHue. VicnapeHue, kuneHune. YaenbHas TennoTta napoobpasoBaHus. HacbkiWweHHbIN
nap. 3aBUCMMOCTb AaBMEHNS U NNOTHOCTM HACLILLEHHOro napa oT TeMnepaTtypbl. 3aBUCUMOCTb
Temnepartypbl KUneHns oT AasneHus. Kputudeckasa temneparypa.

BnaxHocTb. OTHOCUTENbHAsH BNAXHOCTb.

Kpuctannuyeckoe n amopdHoe COCTOsIHME BellecTBa. YaenbHas TensioTa nnasneHus.
YpaBHeHue TennoBoro 6anaHca.

I.4. TennoBoe pacwmpeHne TBepAbIX TN U XKUOKOCTEN

TennoBoe nNuHenHoe paclmpeHune. TennoBoe o6bemMHoe pacwmnpeHme. OcobeHHOCTM TEMMOBOrO
paclumMpeHust Boapl.

lll. AnekTpoanHamuka
lll.1. dnekTpocTaTukKa

3nekTpuyeckue 3apaabl. AneMeHTapHbIA ANeKTpU4eckuin 3apsag. 3akoH coxXxpaHeHus
3NEKTPUYECKOro 3apsaaa. BaanmogencTame anekTpuyeckn 3apskeHHbIX Ten. ONEKTPOCKON.
ToueyHbI 3apsa. 3akoH Kynona.

3nekTpuyeckoe nore. Hanps»keHHOCTb 3NEeKTPUYECKOro Noms. JIMHUN HanpsKeHHOCTH
anekTpuyeckoro nons (cunosble NuHUMK). OgHOPOAHOE aneKkTpuyeckoe none. HanpspkeHHOCTb



ANeKTPOCTaTMYECKOro nons TodeyHoro 3apsaa. MpuHumn cynepnosuuuu nonen. Teopema aycca.
AnekTpocTaTuyeckoe norie PaBHOMEPHO 3apsKeHHbIX MOCKOCTH, cdepsbl 1 Lwapa.

Pa6ota cun ANEKTPOCTATUHECKOIro nons. MoTeHuman n Pa3HOCTb NMNOTEHUMAaroB. Ces3b Pa3HOCTH
noTeHunanoB C HANPA>XeHHOCTbIO 3JTIEKTPOCTATUYECKOro nosAd. [MoTeHuman nosns To4e4YHoro 3apaga.

MPOBOAHMKN 1 OUSNEKTPUKM B 3NEeKTpOoCTaTUYeCKoM none. [luanektpmyeckasi NpoHMLAEMOCTb
BellecTBa. AnekTpoemkocTb. KoHaeHcaTopsbl. [one nnockoro koHaeHcaTopa. OnekTpoeMKOoCTb
Nrockoro kKoHaeHcatopa. NocnegoBaTtenbHOe 1 NapannenbHoe CoeaANHEHNE KOHAEHCaTOPOB.
OHeprusi 3apsHkeHHOro KoHaeHcaTopa.

OHeprusi aneKkTpMYecKoro rnoss

I11.2. MocTOAHHbLIN TOK

AnekTpuydeckmit Tok. Cruna Toka. YCnoBus CyLLeCTBOBaHUSA NOCTOSAHHOIO ToKa B LIEMNM.
OnektpoaswxkyLiasn cuna (30C). HanpshkeHune. MiamepeHne cunbl TOKa U HanpsXKeHus.

3akoH Oma ansa yvactka uenu. OMudeckoe ConpoTMBIEHME NPOBOAHNKA. YAenNbHOe
conpoTmBrieHne. 3aBUCMMOCTb YAENBHOIO COMPOTUBIEHUS OT TemnepaTypbl. CBEPXNPOBOANMOCTb.
lMocnepoBaTenbHOE 1 NapannensHoe CoeAnHeHne NPOBOAHMKOB. VIaMepeHne conpoTuBreHuns.
3akoH Oma ansa nonHom uenu. VICTOYHUKK Toka, ux coeguHeHue. MNMpasuna Knpxroga.

Pa6oTta 1 mowwHoCTb Toka. 3akoH [hxoynsa-JleHua.

OnekTpu4ecknii ToK B MeTannax.

aﬂeKTpI/lLIeCKI/IIZ TOK B 3J1EKTponunTax. 3aKoHbI ANeKTponnaa.

OneKTpuYecknii ToK B Bakyyme. TepMOINEKTPOHHAsA aMUCCKS. DNEKTPOHHas famna - Anoa.
OnekTpoHHO-Ny4YeBas Tpybka.

MonynpoBoaHukn. CobcTBEHHAsA 1 NPUMECHasi NPOBOAUMOCTb MOJTYNPOBOAHNKOB. 3aBUCUMOCTb
NPOBOAMMOCTU NOMYNPOBOAHMKOB OT TEMNEpaTypbl. P-N-NEPEXOA U ero CBOMCTBA.
MonynpoBoAHMKOBbLIN anog. TpaH3ucTop. TepMucTop 1 hoTopesncTop.

OnekTpuveckni Tok B razax. CaMoCToATENbHbIN U HECAaMOCTOATENbHbIN pa3psabl. [ToHaThe o
nnasme.

lll.3. MarHeTu3m

MarHutHoe none. [lectBMe MarHUTHOIo NOJis Ha pamKy C TOKOM. VIHOYKLMS MarHMTHOMO nNonsg
(MarHuMTHas HayKuns). JIMHUM MarHUTHOM MHAYKUMKX. KapTUHbI NMMHWUIA UHOYKUMA MArHUTHOTO Mofs
npSAMOro Toka u coneHonaa. lNoHsATME 0 MarHUTHOM norne 3emnu.

Cwuna, gencreyrolias Ha NPOBOAHMK C TOKOM B MarHMTHOM nose. 3akoH Amnepa.

[encTBme marHMTHOrO Nonga Ha ABWXKyLLmIcs 3apsa. Cuna JlopeHua.

MarHuTHble cBoncTBa BellecTBa. [unotesa Amnepa. deppomarHeTuKu.

lll.4. dnekTpoMmarHuTHas MHAYKUUA

MarHuTHbIn noTok. OnbiTel Papages. SABneHue anekTpoMarHUTHON nHAyKumn. Buxpesoe
aneKkTpuyeckoe nose. 3akoH aNeKTpoMarHMTHOM nHaykuun. Mpasuno JleHua.

CamouHaykums. MHgyktmeHocTb. SC camomnHayKumnm.

3Heprvm MarHMTHOro NoJid.



lIl.5. dnekTpoMarHMTHbIe KONebGaHUsa U BOMHbI

[MepeMeHHbIN aNeKTpUYECKUIA TOK. AMMIUTYLHOE N AeicTBYOLLEE (3PEKTUBHOE) 3HAYEHNE
NeproanNYECKN U3MEHSIIOLLErOCS HaMNPsKEHUs U TOKa.

Mony4eHne nepeMeHHOro Toka ¢ MOMOLLIbH MHAYKLUMOHHBIX reHepaTopoB. TpaHcdopMaTop.
lNepenaya aneKkTpruYeCcKom SHEPIUN.

KonebartenbHbin koHTYp. CBOGOAHbIE 3MEKTPOMarHUTHble konebaHust B KOHType. [NpeBpalleHus
3Heprum B KonebaTtenbHOM KOHTYpe. YpaBHEHUE, OnncbiBatoLLee NpoLecchl B kKonebaTenbsHoM
KOHTYpe, 1 ero pelueHne. Popmyna TomcoHa anga nepmoga konebaHun. 3aTtyxarowime
3N1EKTPOMarHUTHble KonebaHus.

BbIHy)K,EleHHbIe KonebaHus B ANEeKTPpU4eCKnxX uendx. AKTUBHOE, EMKOCTHOE U1 MHOYKTUBHOE
conpoTuBieHna B Llen rapMoOHNUYECKOro Toka. Pe3oHaHc B ANEeKTpU4eCcKnx Lendx.

OTKpbITbI KONebaTenbHbIN KOHTYP. OnbIThl epua. ANeKTpoMarHNTHbIE BOJHbI. VX CBOMCTBA.

LLkana aneKkTpomMarHuMTHbIX BOMH. ManydyeHne 1 npuem anekTpoMarHUTHbIX BOMH. MpuHLMMLI
pagnocBsA3un.

IV. OnTuka
IV.1. leomeTpuyeckasa ontTuka

Pa3BuTre B3rnsgoB Ha Npupoay ceeTa. 3akoH NPSIMOSIMHENHOIO pacnpocTpaHeHust ceeTa. MNMoHaTue
nyya.

MHTEeHCMBHOCTD (MAOTHOCTb NOTOKA) n3nyyeHuns. CeetoBon NoTok. OCBELLEHHOCTb.

3akoHbl oTpaxkeHus ceeTa. [nockoe 3epkano. Coepudeckoe 3epkarsno. [MocTpoeHre n3obpaxeHui B
MMOCKOM U CepryecKkoM 3epKarnax.

3akoHbl NpenomieHnst ceeTa. AGCOMOTHBIA U OTHOCUTESbHLIN NoKa3aTeny NpenomMneHms. Xoq
ny4yen B npuame. FAsneHne NonHoro (BHyTPEHHEro) OTPaXKeHUs.

TOHKME NNH3BbI. q)OKyCHoe paccTtoaHne n ontn4yeckaa cura JIMH3bl.

MocTpoeHune n3obpaxkeHnst B COBMpatoLLMX 1 paccemBatoLLmx nMH3ax. GopmMyna nnH3bI.
YBenuyenve, faBaemoe NMH3amu.

OnTnueckune npubopsl: nyna, doToannapar, NPOEKUMOHHbIA annapaT, MUKPOCKOM. XOA4 Nyyen B 3TUX
npubopax. [nas.

IV.2. AnemeHTbl PU3NYECKON ONTUKU
BonHoBble cBoncTtea ceeTa. [Nonapusaumnsa ceeta. AnekTpoMarHuTHas npvpoga ceeta.

CkopocTb cBeTa B ogHopoaHon cpefe. [ucnepcua ceeta. Cnektpockon. MHdpakpacHoe u
ynbTpadoneToBOE U3Ny4eHus.

NHTepdepeHums ceeTa. KorepeHTHbIE UCTOYHMKN. YCNoBUSA 00pa3oBaHnst MakCMMyMOB U
MWHUMYMOB B MHTEP(EPEHLNOHHOM KapTUHE.

Oundpakums ceeta. OnbIT FOHra. MNpuHumn MNorireHca-PpeHens. JudpakunoHHas pelleTka.

KopnyckynsapHble cBoncTtea ceTa. MNoctoaHHada MNnaHka. PoToadhdekT. 3akoHbl hoToadhdekTa.
@DOTOH. YpaBHeHUe InHWTeNHa Ana oToaddekTa.

HasneHne ceeta. OnbIThl Jlebenesa No namepeHnto AaBreHnst CBeTa.

MocTynatbl TEOPUN OTHOCUMTENBHOCTM (MOCTYNaThl ANHWTENHA). CBA3b MeXay MacCon U SHepruen.



V. ATom u aToMHOe sapo

OnbITbl Pe3epdopaa no paccesaHuto a-yactul. [NnaHetapHasa mogens atoma. KBaHToBbIE
noctynatbl bopa. MicnyckaHve v nornoweHne aHeprum atoMoM. HenpepbIBHbIN 1 IMHENYATbIN
cnekTpbl. CnekTpanbHbIN aHanma.

OKcnepuMeHTarnbHble METOAbI PEMMCTPALIMM 3aPSKEHHbIX YacTu,: kamepa BunbcoHa, cyeTumk
"enrepa, nysblpbkoBasa kamepa, POTO3IMYbCUOHHBIN METOA.

CocrtaB agpa atoma. M3oTonbl. AHeprusa cBaAsm atoMHbIxX aaep. MNoHATME 0 A0epHbIX peakumsix.
PagunoakTnBHOCTb. Buabl pagmMoakTUBHbIX M3My4YeHUI U X cBOMCTBA. LlenHble saepHblie peakuun.
TepmosigepHas peakuums.

Bbuonornyeckoe gencrasne pPaanoaKkTUBHbIX VI3J'IyL-IeHI/II7I. 3awmTta ot pagnaunn.
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