NPOrPAMMA BCTYNUTEJIbHbIX UCMbITAHUIA NO ®U3UKE

Hactosiwass nporpaMma CcOCTaBfeHa Ha OCHOBe [JEWCTBYIOLIMX Yy4ebHbIX nporpamMm  Ans
obweobpasoBaTenbHbIX y4eOHbIX 3aBEOEHUN.

1. MEXAHUKA

1.1. KnHeMmaTuka

MexaHunyeckoe ApwkeHne. OTHOCUTENBHOCTb MEXaHWYEeCKoro ABWkeHus. MaTepranbHas Touka.
Teno otcyeTa. Cuctema otcuyeta. Tpaektopus. MNyTb. BekTop nepemeLLeHnst u ero NpoeKLum.

Ckopoctb. CnoxeHue ckopocten. [lpsAsMOnNMHENHOe paBHOMEpPHOE [OBWXKEHUE. YCKOpEeHue.
MpsAmMonnHenHoe paBHoNepeMeHHoe ABMKeHEe. 3aBUCMMOCTM CKOPOCTU, KOOPAMHAT M MYTU OT BPEMEHM.

CBoboaHoe nageHue Ten. YckopeHne ceoboaHo nagatouwero tena. [smkeHne tena, 6poeHHoro
BEPTMKanbHO BBEPX (6€3 y4eTa CONPOTUBIIEHMS BO3ayXa).

KpvBonuHenHoe ppwxkeHne. [BwkeHne no OkpyxHocTu. [lepmog wm 4vactoTa obpalieHus.
JInHenHasa ckopocTb. YrnoBas CKOPOCTb. TaHreHumanbHOe U HOpMarsibHOe YCKOPEHUS MpU ABWXEHWUMU NO
OKpY>XHOCTW. [1BMXeHne Tena, OpoLleHHOro ropnsoHTansHo. [BxeHne Tena, 6poweHHoro nog yrinom K
ropusoHTy. [lanbHOCTb NoneTa 1 BbiCOTa nogbema..

1.2. AvHaMuKa
Bsanmopencteue ten. Cuna. Cnoxexue cun, 4eNCTBYIOLLMX HA MaTEPUarnbHYI0 TOYKY.

MepBbit 3akoH HbloToHa. [oHsATME 06 MHepumanbHbIX cucTeMax oTcyeTa. VIHepTHOCTb Ten.
Macca. lNnoTHocTb. BTopow 3akoH HbtoToHa. EANHULLI 3MepeHna cunbl. TpeTuii 3akoH HbloToHa.

3akoH BCEMWPHOro TArotTeHusa. [paBuMTauuoHHast nocTosHHas. Cumna TaXKecTu. 3aBUCMMOCTb CUIb
TSDKECTU OT BbICOThl. MpMMeHeHue 3akoHOB HblOTOHa K MocTynatenbHOMY ABWXeHuto Ten. Bec Tena.
HesecomocTb. Neperpysku.

MoHndaTre o gedopmaumax. Cunbl ynpyroctu. 3akoH N'yka. Mogynb FOHra.
Cwvnbl TpeHus. Cyxoe TpeHune: TpeHne NOoKOs U TpeHue ckonbxeHus. KoadpdnumeHT TpeHns.

MNpumeHeHne 3akoHOB HbIOTOHA K OBWXEHUI0 MaTepuaribHONW TOYKU MO OKPYXHOCTU. [BuxeHue
WCKYCCTBEHHbIX CNYTHUKOB. NepBas kocMmyeckas CKOPOCTb.

1.3. 3aKOHbl COXpaHEHUS B MeXaHuKe

MMnynbc (KONMMYecTBO [ABWXEHWs) maTtepuanbHon Toukn. WMmnynbc cunel. CBaA3b Mexay
npupaLleHneM Umnynbca MaTepuanbHOM TOYKM U UMMYNbCOM cunbl. IMNynbc cucTeMbl MaTepuarnbHbIX
Touek. LleHTp macc. 3akoH coxpaHeHust umnyrnbca. PeakTMBHOE ABWKEHME.

MexaHudyeckass paboTa. MowHocTb. 3Heprnsa. EgvHUubl n3MepeHusi paboTbl M MOLLHOCTM.
KoadhpmumneHT nonesHoro AencTena MexaHnM3mMoB.

OHeprus B MexaHuke. KuHeTudeckass sHeprusi. CBA3b MeXay W3MEHEHWEM KUHEeTUYECKOW
3Heprum Tena n paboTon NPUNOXEHHbIX K Teny cun. MNMoTeHumanbHasa sHeprus. MNoTeHUMansHas aHeprus
Ten B6nu3n noBepxHocTu 3emnu. MoTeHumanbHas 3Heprus ynpyro aecdopmupoBaHHOro Tena. 3akoH
COXpaHEeHUs MEXaHWYECKON SHEPTUM.

1.4. CraTtnka TBepaoro tena

CnoxxeHune cun, NpUNoXeHHbIX K TBEpAOMY Teny. MOMEHT Cunbl OTHOCUTENBHO OCY BpaLLeHMs.
[MpaBnno MOMEHTOB. YCnoBus paBHoBecus Tena. LieHTp TaxecTu Tena. YCToM4YnMBoe, HeyCTOMYnBOE U
Oe3pa3nuyHoe paBHOBECKS Ten.

1.5. MexaHUKa XXUAKOCTEN U rasos

HaBneHune. EguHnubl n3mepeHus aasrneHusi. [laBneHue XMAKOCTUM Ha OHO U GOKOBble CTEHKU
cocyna. 3akoH NMackans. Coobuwatolmecs cocyasl. mapasnuyeckuin npecc.

ATtmocdepHoe aasnieHue. OnbIT Toppuyennu. NameHeHne atMmocdepHOro 4aBneHns ¢ BbICOTON.



3akoH Apxumepa. NnasaHne Ten. BosgyxonnasaHue.

[BwmxeHune xugkocten. YpasHeHne bepHynnu.

1.6. MexaHnueckune Kosie6aHnsA n BOJIHbl. 3BYK

MoHaTne o konebatenbHom aBwkeHun. CBoOBOAHbIE He3daTyxawwue konebaHus. YpaBHeHue
cB0obOaHbIX HesaTyxatowmx konebaHui. MNepuon u 4vactota konebaHun. MapmoHuyeckne konebaHus.
CwmelleHve, amnnuTyaa n gasa npu rapMoOHUYECcKnx konebaHumsx.

MpyXuHHBIAN MaaATHUMK. MaTtematmdeckni masTHUK. lMepuogbl  ux konebaHui. [MpeBpalleHus
3HEeprum nNpu rapMoHNYecKux konebaHmsx.

3aTyxa}ou.w|e konebaHusi. BbIHy>KD,EHHbIe konebaHusi. Pe3oHaHc.

lMoHATHe o BONMHOBbLIX NMpoueccax. [lonepeyHblie 1 NPogoNibHbIE BOSHbLI. AnnHa BosfHbL. CKOPOCTb
pacnpocTpaHeHus BOMH. YpaBHeHue GeryLien BOmHbl.

WHTepdepeHumnsa BonH. MNpuHumn MoreHca. udpakums BOsH.

3ByKOBbIe BOJIHbI. CKOpOCTb 3BYKa. rpOMKOCTb 3BYKa 1 BbICOTa TOHa..

2. MOJIEKYJIAPHAA ®U3NKA U TEPMOAUWHAMUKA

2.1. OCHOBbI MOJIEKY/IAPHO-KUHETUUYECKON TEOpUM

OCHOBHbIE MOMOXEHUSI MOMEKYNSAPHO--KUHETUYECKON TEeOpUM M KX OMbITHOe O6OCHOBaHMe.
Onddysusa. BpoyHosckoe aswmxeHue. Macca n pasmep monekyn. KonnyecTtso BelectBa. [locTtosHHas
ABoragpo. Xapaktep OBWKEHUST MOSEKyn B rasax, >XMaKoCTaxX 1 TBepAblx Tenax.

Tennosoe paBHoBecue. Temnepartypa n ee msmnyeckmii cmeich. LLkana temnepatyp Lenbcus.

NaeanbHbii ra3. OCHOBHOE ypaBHEHME MOMEKYNspHO--KUHETUYECKON Teopun naeanbHOro rasa.
CpenHsAs KmHeTuyeckas aHeprvs monekyn v TemnepaTtypa. [loctosHHas BonbumaHa. AbBcontoTHas
TemnepaTypHas Lwkana.

YpaBHeHune KnanenpoHa-MeHgeneesa (ypaBHeHue COCTOSAHUS naearnbHoro rasa).
YHuBepcanbHas rasoBasi NocTosiHHasi. M30TepmMuyecknii, M30XOPHbIN 1 1M306apHbIA npouecchbl. 3akoH
JanbToHa.

2.2. 351eMeHTbl TEpMOANHAMMUKMU

TepmognHamuyeckas cuctema. BHyTpeHHsis aHeprua cuctemMbl. Konmuectso TennoTel 1 paboTa
Kak Mepbl U3MEHEHUs1 BHYTPEHHEN 3Hepruu. TennoemkocTb Tena. YaenbHas TEMNOEMKOCTb BeLLecTBa.
Pabota B TepmoauHamuke. PacyeT paboTbl rasa c mnomollbio pV-amarpamm. [lepBbli  3aKOH
TepMoanHaMmukun. lNprMeHeHne nepBoOro 3akoHa TEePMOAWHaMUKM K U30TEPMUYECKOMY, WN3OXOPHOMY W
nzobapHomy npoueccam. lNoHaTne o6 agnabatHom npouecce.

HeobpaTtumocTb npoueccoB B npupoge. BTtopoi 3akoH TepmoguHamuku. Puanyeckme OCHOBBbI
paboTtbl Tennosbix Asuratenen. KM rennosoro guratens u ero MakCumarnbHOe 3Ha4YeHme.

2.3. \3amMeHeHuMe arperaTHOro COCTOiIHUA BellecTBa

KpMCTaJ'IJ'II/Il-IeCKoe n aMOp(bHoe COCTOsIHMA BewecTBa. [lnaeBneHne n Kpuctannunsauus.
YaenbHada TennoTa nnaesneHns. 3aBUCMMOCTb TeMnepartypbl NnaBneHna OoT AaBl1eHUA.

MapoobpasoBaHne M koHAeHcauus.  WcnapeHue,  kuneHnve. YoenbHas — Tennota
napoo6pasoBaHusi. HacblweHHbIN nap. 3aBUCMMOCTb [aBfieHMsI U MIOTHOCTU HachILLEHHOro napa oT
Temnepatypbl. 3aBUCUMOCTb TemnepaTypbl KWMNeHUst OT AaBneHusi. ABcomnoTHas M OTHocUTESbHas
BMNaXHOCTb BO3ayxa. Touka pocbl. Mpubopbl AN M3aMepeHust BNaXXHOCTM BO3AyXa.

2.4. NoBepxXHOCTHOE HaTsXKEeHUEe B XXUAKOCTAX

Cuna NOBEPXHOCTHOIoO HaTAXeHus. fABneHnss cmaumBaHus U HecMaudmBaHusa. [aBneHune nopg
I/ICKpI/IBJ'IeHHOIZ NOBEPXHOCTbLIO XXNOKOCTU. KaﬂMﬂﬂﬂprle ABIeHUA.

2.5. TennoBoe pacluMpeHne TBEPAbIX TeJ1 U XXUAKOCTEN



TennoBoe nNuHerHoe paclumpeHune. TennoBoe o6bemMHoe paclumpeHme. OCobeHHOCTU TEMNNOBOIo
pacLuMpeHusi Boabl.

3. SNIEKTPOANHAMUKA

3.1. dnekTpocTaTnka

JnekTpuyeckne 3apsadbl.  OMEMEHTapHbI  3MeKTpUYecKnin  3apsig.  3aKOH  COXpaHeHus!
anekTpuyeckoro 3apsiga. BsavmogenctBre anekTpuyeckn 3apsiKeHHbIX Ter. DnekTpockon. ToYeyHbii
3apsa. 3akoH KynoHa.

Onektpuyeckoe none. HanpsXeHHOCTb anekTpudeckoro nons. JIMHUKM  HanpsXKeHHOCTH
anekTpudeckoro nonsi  (cunosble nMHMKM). OOHOPOOHOE 3anekTpuyeckoe nose. HanpskeHHOCTb
3NEeKTPOCTaTMYECKOro nomnsl ToyedHoro 3apsiga. lMpuHuun cyneprnosvumu nonen. AnekTpocTtaTuveckoe
none 3apsbkeHHOro Wwapa n 6eCKOHEYHO NPOTSKEHHOW PAaBHOMEPHO 3apsiKEHHOW MIIOCKOCTH.

MoTeHumnan un Pa3HOCTb NOTEHUMarnos. PaboTta cun ANEeKTpOoCTaTn4eCKoro nons. Ces3b pa3HOCTH
noTeHunanoB C HanpsAXXeHHOCTbK 3J1eKTPOCTATUYECKOro MnosA. MoTeHUman nosiss TOYEYHOro 3apdaa.
OKBUNOTEHLUMNATbHbIE NOBEPXHOCTU.

lMpOBOOHUKM W AMINEKTPUKM B 3MeKTpocTatudeckom none. [Ouanektpuyeckas NPOHULAEMOCTb
BELLEeCTBa. OneKTpoeMKOCTb. KoHpeHcaTopbl. OnNeKTpoeMKOCTb MMOCKoro KOHOeHcaTopa.
lMocnepoBatenbHOoe M napannenbHoe coefuHeHue koHaeHcaTopoB. [lone nnockoro KoHaeHcaTopa.
OHeprus 3apskKeHHOro KoHAeHcaTopa.

3.2. NMOCTOSAHHbIN TOK

OnekTpuyeckuin Tok. Cuna Toka. YCNOBMA CyLLECTBOBAHUS MOCTOSIHHOrO TOka B LIENW.
OnekTpoaswxkywas cuna (34C). HanpsikeHue. iamepeHne cunbl Toka U HanpsXXeHus.

Omunyeckoe COnNpPoOTUBMEHME MPOBOAHMKA. YaenbHoe CoMnpoTuBreHne. 3aBUCMMOCTb YAENbHOro
COMpPOTUBIIEHNST OT TemnepaTtypbl. CBepxnpoBoaumocTb. 3akoH OMa Ans ydyactka uenu. MamepeHue
conpoTueneHus. MocnegosaTtenbHOE M NapannensHoe coeMHeHe NPOBOAHMKOB.

3akoH Oma ansa nonHou uenn. UICToOYHMKM TOKa, nx coeanHeHune. MNpasuna Knpxroga.
PaboTa n MmowHoCcTb Toka. Tennosoe Aenctene Toka. 3akoH xoynsa-feHua.

OneKkTpuyecknii TOK B MeTanmnax. ONEeKTPUYECKUA TOK B 3NEKTPONMTax. 3akOHbl 3MNEKTponmaa.
OnekTpnyeckmin Tok B razax. CamMocToATENbHbIN N HECAMOCTOATENbHbIM pa3psaabl. [oHATME O nnasme.
OneKTpNYECKUIA TOK B BakyyMe. TepMO3nekTpOHHas aMuccusl. AnNeKTpoHHasa namna - guod. SneKTpoHHO-
nyyesas Tpybka.

MonynpoBogHukn. CobcTBEHHAA M MpUMecHasi NPOBOAUMOCTb MOJYNPOBOAHMKOB. 3aBUCUMOCTb
NPOBOAMMOCTW MOMYNPOBOAHNKOB OT TeMnepaTypbl. p-n-nepexoq n ero ceoncTtaea. [onynpoBoAHUKOBbIN
avon. TpaHaucTop.

3.3. MarHeTtusm

MarHutHoe none. [encTBue MarHUTHOrO MOMS Ha pamKy C TOKOM. VIHAYKLUMS MarHMUTHOro mnons
(mMarHuTHas uHAykuud). JIuHUKM MarHuTHoM wuHAykuuu. KapTuHbl NUHWUA MHAYKUMW MarHUTHOrO Monsi
npsIMoOro Toka un coneHonaa. NMoHATME O MarHUTHOM none 3emMnu.

Cwuna, gencTBylollasi Ha NPOBOOHUK C TOKOM B MarHMTHOM none. 3akoH Amnepa. [ewnctsue
MarHUTHOro nons Ha Asuxywminca 3apag. Cuna JlopeHua.

MarHuTHble cBoWcTBa BewlecTBa. [unotesa Awmnepa. [OuamarHeTtuku. [lapamarHeTuku.
deppomMarHeTUKu.

3.4. DneKTpoMarHUTHaA MHAYKLUMA

MarHutHein notok. OnbiTel dapages. fBNeHWe anNeKTpoMarHUTHOW uHAYKUMK. Buxpesoe
anekTpuyeckoe nore. 3akoH aneKTpoMarHUTHOM MHAyKUmK. Mpasuno JleHua.

Camounngykuus. MHgyktmeHocTb. OC caMmouHOyKumMn. QHEpPrust MarHUTHOrO nossi.

3.5. DnekTpoMarHuTHble Kosie6aHuA U BOJIHbI



[MepeMeHHbIN 3NeKTpUYecknii ToK. AMNNUTYOQHOE U AencTByolee (3pdekTuBHOE) 3HAYEeHUe
Nnepruognyeckn U3MEHSIHOLLLErOCS HanpPsXXeHUs 1 Toka.

MonyyeHne nepemMeHHOro TOKa C MOMOLWbLI WHAYKUMOHHBLIX reHepatopoB. [lepegava
anekTpudeckon aHeprun. TpaHcdopmaTop.

KonebaTenbHbin KOHTYp. CBOGOAHBIE aneKTpoMarHuTHble konebaHusa B KOHType. [peBpalleHus
3HEeprnm B konebaTtenbHOM KOHTYpe. YpaBHEHUE, ONUCbIBatoLLEe MPoLEeCChl B KonebaTensHOM KOHTYpE, 1
ero peweHue. lNeprog konebaHui B KOHType. 3aTyxatoLmne aneKkTpoMarHnTHele konebdaHus.

BbIHy)K,EI,eHHbIe konebaHus B ANEKTPUYECKMX Lenax. AKTMBHOE, €MKOCTHOE W MHOYKTUBHOE
conpoTuBrieHna B Uenm rapMoHM4YeCcKoro Toka. PesoHaHC B ANEKTPUYECKNX uenax.

OTkpbITbI KONebaTenbHbIN KOHTYP. OnbiThl epua. OnekTpoMarHuTHbIe BOMHbI. VX cBoncTsa.
LLkana anekTpoMarHUTHbIX BOSH. M3nyyeHne n npuem anekTpomMarHUTHbIX BOMH. [MprMHUMNLI pagmocBsan.

4. ONTUKA

4.1. l’eoMmeTpuyeckasn onTmka

PasButne B3rmsgoB Ha npupody cBeTa. 3akoH MNPSIMONIMHEMHOrO pacnpoCTpaHeHus cBeTa.
MoHaTMe nyva.

3akoHbl oTpaxeHus ceeTa. [nockoe 3epkano. lNocTpoeHne n3obpaxeHuin B NOCKOM 3epkane.

3akoHbl npenomneHusa ceeta. AGCONIOTHBIN U OTHOCUTESbHBIA NOKasaTenu npenomMmnexHns. Xog
nyyen B nrockonapannenbHOW nnacTuHke. XoA nyven B npusme. FABMeHUe MONHOro (BHYTPEHHErO)
OTpaKeHwus.

ToHkune nmH3bl. POKyCHOE pacCTosHME U onTuyeckas cuna nuH3bl. [locTpoeHne n3obpaxeHni B
cobuparoLwmx 1 paccemBarowmx nnH3ax. Popmyna NuH3bl. JInHenHoe yBenmyeHne nnH3bl.

OnTnyeckme npubopsbl: nyna, oToannapar, NPOEKUMOHHbIV annapaTt, MUKpockon. Xog nyyen B
aTux npubopax. Nas.

4.2. neMeHTbl hU3N4YECcKon ONTUKHN

BonHoBkle cBolicTBa cBeTa. [onapusauns ceeta. dnekrpoMarHuTHasi npupoga cseta. CKoOpocTb
cBeTa B ogHopoaHou cpede. Aucnepcna ceeta. CnekTpockon.

UHTepdepeHumnsa ceeta. KorepeHTHble wucTtouHukn. OnbiT KOHra. Ycnosus obpasoBaHus
MaKCMMYMOB U MUHUMYMOB B MHTepPdepPEeHLNOHHON KapTuHe.

Ondpakumna ceeta. MNpuHumn MNonreHca-dpenend. AudpakunoHHas peLueTka.

KopnyckynspHble cBoncTBa cseTa. NoctosHHasa MNnaHka. PoToadpdekt. 3akoHbl doToaddexTa.
®oTOH. YpaBHeHue AnHwTerHa anga dotoaddekTa.

HaeneHve ceeTa. OnbiThl JlebegeBa No U3MepeHUto AaBneHus ceeTa.

MocTynaTbl TeopuuM OTHOCUTENbLHOCTU (MocTynatbl JWHWTeNHa). CBA3b Mexay Macconm u
3Hepruen.

V. ATOM U ATOMHOE A4PO

OnbITbl Pesdepdopaa no paccesHuio a-4actul. AgepHas moaens atoma. KBaHTOBbIe MocTynaThl
Bopa. NcnyckaHue v nornoweHne aHeprun atomom. HenpepbiBHbIN, NMMHENYaThIA 1 NonocaTtbhlid CNekTpbl.
CnekTpanbHbI aHanus.

OKcnepuMMeHTarnbHble MEeToAdbl PErMcTpaumm 3apsbKEHHbIX YacTul: kamepa BunbcoHa, cuyeTtumk
"erirepa, ny3bipbkoBas kamepa, POTO3IMYMNbCUOHHBIN MeToS,.

CocTaB sigpa atoma. M3oTonbl. QHeprusi cBA3M aToMHbIX saep. MNMoHsATUE 0 AOepHbIX peakuusix.
PagnoaktuBHoCTb. Buabl paguMoakTUBHBLIX M3MNydYeHWid M ux cBOMCTBA. LlenHble aaepHble peakuumu.
TepmosinepHas peakuusi.

Buonoruyeckoe gencteme paamoakTMBHbIX U3MyYyeHuiA. 3almTta oT paguaumn.

OcHOBHas nutepartypa
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