NMporpamma BCTynuTenbHbIX UCNbITaHUM MO hU3nKe

(cobecengoBaHue)

HacTtosian nporpamma cocTaBfieHa Ha OCHOBE HblHE AEUCTBYOLMX Y4EOHbIX MporpaMm
A1S LLUKOJ M KNacCoB C YrnybrneHHbIM n3ydYeHnemM pusmnku.

Mpw NOAroTOBKE K 3K3aMEHY OCHOBHOE BHUMaHWe crieayeT yaenuTb BbISIBNEHWIO CYLLHOCTU
PU3NYECKNX 3aKOHOB U SIBMNEHUIN, YMEHWNIO UCTONKOBbIBaTb (PMU3NYECKUI CMbICT BEMUYMH U MOHATUN,
a Takke YMEHWI0 NPUMEHSITb TeOPeTUYECKUIN MaTepuarn K peLleHuto 3aaad. Heobxogumo ymeTb
Monb30BaTbCsA NPU BblYMCNEHUAX cucTemori CY 1 3HaTb BHECUCTEMHbIE EAMHWULbI, YKa3aHHbIE B
nporpaMmme.

MybrHa OTBETOB Ha MyHKTbl NPOrpaMMbl ONpPeaenseTcs coaepkaHmem onyernmMkoBaHHbIX

y4€BHUKOB AM1si LLKOS M KNAacCoB C Yriy6neHHbIM n3y4eHneM pusmnkm, ykasaHHbIX B KOHLE
HacTosILLEen NporpamMmmbl.

l. MexaHuka
I.1. KnuHemaTuka

MexaHunuyeckoe aBwxeHne. OTHOCUTENBHOCTL MEXaHUYECKOro ABMWKeHUs. MaTepuarnbHas Touka.
Cuctema oTtcuyeTa. TpaekTopusi. Bektop nepemeLleHmnsi n ero npoekuuu. MyTb.

CKopocCTb. 3aKOH crnoxeHne ckopocTen. YckopeHue. CrioxeHne yCKOPEHUN.

[MpsiMONMHENHOEe paBHOMEPHOE M paBHOMNEPEMEHHOE ABMXEHME. 3aBMCUMOCTM CKOPOCTH,
KOOpAuHaT 1 NyTn OoT BpemeHu. ['pacurkm 3aBUCUMOCTEN CKOPOCTU, KOOPAUHAT 1 MYTW OT BPEMEHMU
npv NPSIMONIMHENHOM PaBHOMEPHOM U paBHOMEPEMEHHOM ABWXKEHUN.

KpuBonuHenHoe apvxkeHue. [BKeHE No OKPY>KHOCTU. YrroBas ckopocTb. CBA3b yrnoBou
CKOPOCTW U NIMHENHOW CKOPOCTM TOYKK. Mepuroa n YactoTa obpaLlleHust. YCKopeHme Tena npu
OBWKEHUN MO OKPYXXHOCTU. TaHreHumansHoe n HopMarnbHOE YCKOPEHUSI.

CBobogHoe nageHue Tern. YckopeHne cBoboaHo nagarollero Tena. [ABmkeHne Tena, 6poLeHHoro
NoA Yrrom K ropu3oHTy. [lanbHOCTb 1 BbicOTa NoneTa. YpaBHeEHUe Tpaektopum Tena, bpoLleHHoro
noZ yriom K ropu3oHTY B None TsKecTn 3eMnu.

MocTynaTensHoe u BpallaTenbHoOe ABWXKEHME TBEPOOro Tena.

1.2. AuHamuka

Bsanmopericteme Ten. lNepBbli 3akoH HbtoToHa. MoHATHME 06 HepumnanbHbIX 1 HEMHepLManbHbIX
cuctemax otcyeta. lNpuHumn oTHocuTensHoCcTU Manunes.

Cuna. Cunbl B MexaHuke. CrnioxeHne cus, 4ENCTBYIOLLMX Ha MaTepuanbHY0 TOUKY.
WHepTHOCTL Ten. Macca. MNnoTHOCTb.

BTopow 3akoH HbtoToHa. EAnHMLbI UaMepeHunst Cuibl U Macchl.

TpeTun 3akoH HbloTOHA.

3akoH BCEMUPHOIO TAroTEeHUA. rpaBVITaU,VIOHHaﬂ noctosHHad. Cuna Tspkectu. 3aBUCMMOCTb CUTbI
TAXECTU OT BbICOTHhI.

Cunibl ynpyroctu. Nonatne o gedopmauuax. 3akoH N'yka. Moaynb KOHra.



Cwunbl TpeHus. Cyxoe TpeHUe: TPEeHNE NOKOS 1 TPEHUE CKonbXeHus. KoadhdumumeHT TpeHus. Baskoe
TpeHue.

lMprmeHeHne 3akoHOB HbIOTOHA K MOCTynaTensHoOMy ABvKeHUIo Tern. Bec Tena. HeBecomocTb.
Meperpysku.

an/IMeHeHI/Ie 3aKOHOB HbHOTOHA K ABWXKEHUIO MaTepmaanon TOYKWM MO OKPY>XHOCTW. [BwxkeHne
NCKYCCTBEHHbIX CMYTHUKOB. I'IepBaﬂ KOCMM4yeckaa CKOPOCTb.

1.3. 3aKOHbI COXpaHeHUs1 B MeXaHuKe

Mmnynbc (KonmM4ecTBO ABMXKEHMS) MaTepuansHom Todku. imnynbec cunbl. CBA3b Mexay
npupaLleHMemM MmMnynbca maTepuanbHOM TOUKU 1 UMMYMbCOM CUfbl. IMMynbC CcUCTEMBI
mMaTepuanbHbIX Todek. LieHTp macc. 3akoH coxpaHeHust umnynbca. PeakTuBHOe ABWMXKEHNE.

MexaHunyeckas paboTta. MoLHOCTb. QHeprus. EquHuLbl namepeHns paboTbl 1 MOLLIHOCTM.

KnHeTuuyeckasi sHeprus MaTepuanbHOM TOUKU U CUCTEMbI MaTepuanbHbIX Todek. CBsA3b Mexay
npupaLleHMemM KMHETUYECKOM SHeprnm Tena n paboToln NPUNOXKEHHBIX K TEMY CUT.

MoTeHumanbHas aHeprus. MoTeHunansHas aHeprusi Ten BGNn3n NoBepxHocTn 3emnu.
MoTeHumManbHas aHeprus ynpyro AeopMUpoBaHHOro Tena.

lMonHasa mexaHu4eckasi aHeprusi. 3aKkOH COXPaHEHWsT NOSTHOM MEXaHNYECKON SHEPTUMN.
I.4. Ctatuka TBepgoro Tena

CnoxeHune cun, NPUNoXeHHbIX K TBepaoMy Terny. MOMEeHT cunbl OTHOCUTENBHO OCK BpaLLeHUS.
[MpaBnno MOMEHTOB.

Ycnosusi paBHoBecusl Tena. LieHTp TskecTu Tena. YCTon4mMBoe, HEYCTONYMBOE 1 Be3pasnnyHoe
paBHOBeCUs Ten.

I.5. MexaHuKa XXuaKkocTten n rasos
[asneHve. EQuHNLBI n3MepeHnsa aaBneHns: nackasnb, MM pT. CT.

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

AtmocdepHoe gasneHue. OnbIT Toppudennu. IameHeHne atMocepHOro AaBneHnsi C BbICOTOMN.
3akoH Apxnmepga. lNnaeaHue Ten.

[BwxeHne xngkocten. YpasHeHue bepHynnu.

1.6. MexaHn4eckune konebaHus n BomnHbIl. 3BYK

MoHsATMe o konebaTtenbHoM ABwxKeHMM. Mepuon 1 YactoTa konebaHui.

MapMoHuyeckune konebanuns. CmelleHne, amnnutyaa u dasa npu rapMoOHUYECKNX KonebaHusx.

CBob6ogHble konebaHus. KonebaHus rpysa Ha npyxuHe. Matematuieckuin mastHuk. Neproabl nx
konebaHun. MNpeBpalleHnsa aHeprun Npy rapMoHnYeckmx konebaHmsx. 3aTyxarowme konedaHus.

BbiHy>OeHHble konebaHns. Pe3oHaHc.

lMoHATME 0 BOMHOBBIX NMpoueccax. [lonepeyHblie 1 NpoaosbHbIe BOSHBI. [riMHa BosHbl. CKOpOCTb
pacnpocTpaHeHust BOfH. PpoHT BoMHbI. YpaBHeHue Geryuien BosHbl. CTosumMe BOSHbI.



NHTepdepeHuns BonH. MNpuHumn MNonreHca. Qudpakums BOSH.

3ByKOBbIe BOJIHbI. CKOpOCTb 3BYyKa. rpOMKOCTb M BbICOTa 3BYyKa.

Il. MonekynsipHaa dou3nka u TepmoanHaMuKa
II.1. OcHOBBbI MOMEKYNAPHO-KUHETUYECKOWN Teopun

OCHOBHbIE NONOXeHUs MOJ'IeKyJ'IFIpHO--KVIHGTVI‘-IGCKOI;I TEOPUN N NX ONbITHOE oboCHoOBaHMe.
BpoyHOBCKoe nBwxeHune. Macca 1 pa3Mep Mornekyn. Mornb BewecTBa. [MocToOSAHHasA ABorap,po.
XapaKTep OBWXKEHNA MONEKYN B radax, XUMOKOCTAX N TBepAblX Tenax.

Tennosoe paBHoBecue. Temnepatypa u ee cmsmyeckuin cmbicn. Lkana temnepatyp Llenscus.

MoeanbHbili ra3z. OCHOBHOE ypaBHEHNE MOMNEKYNSPHO--KMHETUYECKO TEOPUN MaeanbHOro rasa.
CpenHsia KMHeTU4Yeckas aHeprust Monekyn u temnepatypa. lNoctosHHaa Bonbumana. AbcontoTHas
TemnepaTypHas LuKana.

YpaBHeHue KnanenpoHa--MeHgeneeBa (ypaBHeHVE COCTOSHUS naeansHoOro rasa). YHuBepcarnbHas
rasoBasl MOCTOsSIHHas. 30TepMUYECKNIA, N3OXOPHbIN 1 M306apHLIN NPOLECCHI.

I.2. 9nemeHTbI TEpMOAUHAMMKN

TepmoanHammyeckasn cuctema. BHyTpeHHss aHeprust cucteMbl. Konnuectsa TennoTel U paboTa Kak
Mepbl M3MEHEHWS BHYTPEHHEN aHeprnn. TennoemkocTb Tena. MNoHatrue 06 aguabaTnyeckom
npotiecce.

MepBbI 3aKOH TepMOANHAMUKN. [pMMeHeHe NepBOro 3akoHa TEPMOLMHAMUKI K
N30TEPMUYECKOMY, M30XOPHOMY 1 n306apHOMY npoLeccam. PacyeT paboTbl ra3a ¢ noMoLLpo pV-
anarpamm. TennoemKocTb 0AHOATOMHOrMO naeanbHOro rasa npu N30XopHOM 1 N3obapHOM
npotieccax.

HeobpaTtnmocTb npoLeccos B npupoae. Bropon 3akoH TepmognHamukn. dusnyeckme ocHOBbI
paboTbl TennoBblx Asurateneit. KM TennoBoro gBuratens n ero MakcumaribHoe 3HadeHuve.

II.3. UameHeHMe arperaTHOro COCTosiHus1 BellecTsa

MapoobpasoBaHue. VicnapeHue, kuneHune. YaenbHas TennoTa napoobpasoBaHus. HacbIWEHHbIN
nap. 3aBUCMMOCTb AaBIEHNs U NAIOTHOCTU HACLILLEHHOro napa oT TeMnepaTtypbl. 3aBUCUMOCTb
Temnepartypbl KUNeHUs oT AaBneHusi. Kputudeckasa temneparypa.

BnaxHocTb. OTHOCUTENbHAsA BNaXXHOCTb.

Kpuctannuyeckoe n amopdHoOe COCTOsIHME BeLLEeCTBA. YAenbHas Tennota nnaBreHus.
YpaBHeHWe TennoBoro 6anaHca.

I.4. TennoBoe pacwmpeHune TBepAbIX Tes U XXugKocTen

TennoBoe nuHenHoe pacmpeHue. TennoeBoe o6bemMHoe pacmpeHme. OcobeHHOCTM TEMMOBOro
paclmpeHusi Boapl.

lll. AnekTpoanHamuka
lll.1. dnekTpocTaTuKka

OnekTpuyeckue 3apsapl. ONeMeHTapHbIN ANEeKTPUYECKUiA 3aps. 3akoH COXpaHeHUs
anekTpu4eckoro 3apsga. BsaaumogencTene aneKkTpuyecky 3apsyKeHHbIX Ten. SNeKTpoCcKon.
TouyeyuHbin 3apsa. 3akoH KynoHa.

OnekTpuyeckoe none. HanpskeHHOCTb 3neKTpruYeckoro nonst. JIHUM HanpsiKeHHOCTH
anekTpuyeckoro nons (cunosble NuHUMK). OgHOPOAHOE aneKkTpuyeckoe none. HanpspkeHHOCTb



3M1eKTPOCTaTUYECKOro Nosis To4eyHoro 3apsaa. NpuHuun cynepnosuuumn nosnen. Teopema Maycca.
OneKkTpocTaTU4eCcKoe rnone paBHOMEPHO 3apsXKeHHbIX MOCKOCTH, cdepbl 1 Lapa.

Pa6ota cun ANIEKTPOCTATUHECKOIo nons. MoTeHuman n Pa3HOCTb NMNOTEeHUMAaroB. Ces3b Pa3HOCTH
noTeHunanoB C HAaNpPA>XeHHOCTbIO 3JTIEKTPOCTATUYEeCKOro nonA. lMoTeHuman nons To4e4YHOro 3apaga.

MpOBOOHVKN 1 ONSNEKTPUKN B SNEKTpoCcTaTU4eckoM none. Juanektpmuyeckasi NpoHULLaeMoCTb
BellecTBa. AnekTpoemkocTb. KoHaeHcaTopsbl. [Mone nnockoro koHaeHcaTopa. OnekTpoeMKOoCTb
nnockoro koHaeHcaTtopa. MNocnegoBaTtensHoe 1 NapannensHoe coeanHEHNE KOHOEHCATOPOB.
OHeprusa 3apshkeHHOro KoHaeHcaTopa.

OHeprnsa aneKkTPUYecKoro nons

l1l.2. MocTOAHHBLIN TOK

AnekTpuyeckmit Tok. Cuna Toka. YCrnoBus CyLLECTBOBaHMSA NOCTOSAHHOIO TOKa B LIEMMW.
OnektpoaswxkyLias cuna (340C). HanpskeHue. MiamepeHne cunbl TOka U HanpsXXeHus!.

3akoH Oma gns yyacTtka uenu. OMmmnyeckoe conpoTuBeHne NpoBoAHMKa. YaenbHoe
COMpoTMBIIEHNE. 3aBMCMMOCTb YAENbHOIO CONPOTUBIEHUS OT TemnepaTypbl. CBEPXNPOBOANMOCTb.
lMocnepoBaTenbHOE 1 NapannenbHoe CoeanHeHNE NPOBOAHMKOB. I3MepeHme ConpoTUBIIEHUS.
3akoH Oma gns nonHom uenu. MIcTouHrkn Toka, nx coeguHenue. MNMpasuna Knpxroda.

PaboTta 1 moLlHOCTb Toka. 3akoH [xoynsa-JleHua.

OneKTpU4ecknii ToK B MeTanmnax.

ONeKTPUYECKNI TOK B aNeKTponuTax. 3akoHbl 911eKTPOnm3a.

OneKkTpu4eckni ToK B Bakyyme. TepMO3NeKTPOHHast aMuccnd. SnekTpoHHas namna - amoa.
OneKTPoHHO-Ny4YeBasa TpyodKa.

MonynpoBoaHukn. CobcTBEHHAA M NPUMECHast NPOBOAUMOCTb MOSYNPOBOAHUKOB. 3aBUCUMOCTb
NPOBOAUMOCTU NOMYNPOBOAHMKOB OT TEMMepaTypbl. P-N-Nepexo n ero CBOMCTBA.
MonynpoBoAHMKOBbLIN anod. TpaHancTop. TepMucTop 1 hoTopesncTop.

OneKkTpr4ecknin Tok B razax. CaMmoCTOATENbHbIV U HECAMOCTOATENbHbIN pa3psaabl. [NoHsaTre o
nnaswve.

lll.3. MarHeTnam

MarHuTHOe none. [1eficTB1e MarHMTHOrO Nofs Ha PaMKy ¢ TOKOM. MIHAYKLMSA MarHUTHOrO nons
(MarHMTHas HayKuns). JIMHUM MarHMTHON MHAYKUMW. KapTUHbI NIMHUIA MHOYKUAW MarHUTHOrO Nons
NpsiMOro Toka u coneHovaa. lNoHaTHe 0 MarHUTHOM none 3emnu.

Cwvna, gencTBytoLLasi Ha MPOBOAHMK C TOKOM B MarHMTHOM nore. 3akoH Amnepa.

[enctene marHMTHOro nons Ha ABwxyLminca 3apag. Cuna flopeHua.

MarHunTHble cBoncTBa BelecTBa. [unotesa Amnepa. PeppomarHeTUKK.

lll.4. SnekTpomMarHuTHasa UHAYKLUA

MarHuTHbIn noTok. OnbiTel Papages. ABneHne aneKTpoOMarHMTHON nHAyKumMn. Buxpesoe
anekTpuyeckoe nore. 3akoH aNeKTpoMarHMTHOM nHaykuun. Mpaswuno NeHua.

CamovHaykums. MHoykTnBHocTb. QC camovHayKumun.

SHGDFVIH MarHMTHOro non4.



lIl.5. dnekTpomMarHuTHbIe KonebaHUA U BOSHbI

[MepeMeHHbIN anekTpuYecKkni Tok. AMMNNIUTYQHOE N AencTBYoLLee (3 PEKTUBHOE) 3HaYEHNE
NepvoANYECKU U3MEHSIIOLLErOCS HaMNPsHXKeHUs U TOKa.

[Mony4eHne nepeMeHHOro Toka C MOMOLLbIO MHAYKUNOHHBIX reHepaTopoB. TpaHcdopmaTop.
lMepenaya aneKkTpruyYeckon sHepruu.

KonebartenbHbin koHTYp. CBOGOAHbIE 3MEKTPOMarHUTHble konebaHust B KOHType. [NpeBpalleHus
3Heprumn B konebaTenbHOM KOHTYpe. YpaBHEHME, ONMCbIBatoLLEe NPOLECChI B korebaTensHOM
KOHTYpe, 1 ero pelueHne. Popmyna TomcoHa ansa nepmoga konebaHuin. 3aTtyxarowime
3NEeKTPOMarHnTHble KonebaHus.

BbIHy)K,D,eHHbIe KonebaHus B ANEeKTpn4ecKnx uendx. AKTUBHOE, EMKOCTHOE 1 WHOYKTUBHOE
conpoTtmBIeHna B Lienm rapMoOHNUYECKOro Toka. PesoHaHc B ANEKTPUYEeCKNX Lendx.

OTKpbITbIN KonebaTenbHbI KOHTYp. OnbiTel Fepua. dnekTpomarHUTHbIE BOMHbI. VX cBOWCTBA.
Lkana anekTpomMarHUTHbIX BOSH. MI3nyyeHne 1 npuem aneKTpoMarHUTHbIX BOMH. MpyHUmMbI
paguocBs3u.

IV. OnTuka
IV.1. FleomeTpuyeckas onTuka

Passutre B3rnsgoB Ha NpuMpoay ceBeTa. 3akoH NPsSIMOSIMHENHOrO pacnpocTpaHeHus ceeTa. [NoHsaTre
nyya.

MHTEeHCMBHOCTb (I'IJ'IOTHOCTb I'IOTOKa) N3ny4yeHud. CseTtoBo NoTok. OCBELLEHHOCTb.

3akoHbl oTpakeHus ceeTa. [nockoe 3epkano. Coepudeckoe 3epkaro. [ocTpoeHne n3obpaxeHui B
MMOCKOM U CdepryeckoM 3epKarnax.

3akoHbl NpenomneHns ceeta. AGCOMOTHBIM U OTHOCUTESbHBIN NoKasaTenu npenomMneHms. Xoa
ny4yen B npuame. FABneHne NomnHoro (BHyTPEHHEr0) OTpaXKeHNS.

TOHKME NNH3BI. q)OKyCHoe paccTtoaHne n ontTnyeckasa cuna JMH3bI.

MocTpoeHne nobpaxeHns B cobuparroLwmnx 1 paccenBaroLLmx nmHaax. dopmyna NnH3bI.
YBenuyeHue, naBaemoe nmH3amu.

OnTnyeckne npubopsl: nyna, doToannapar, NPOEKUMOHHbIA annapaT, MUKPOCKOMN. XOA fyyen B 3TUX
npubopax. nas.

IV.2. 3nemeHTbI (hU3n4YecKom onTUKKU
BornHoBble cBovicTBa cBeTa. [onspusauusa ceeta. AnekTpoMarHMTHasa NnpMpoaa ceeTa.

CkopocTb cBeTa B ogHopoaHon cpefe. [ucnepcua ceeta. Cnektpockon. MHdpakpacHoe u
ynbTpacuroneToBoe nsny4yeHus.

NHTepdepeHums ceeTa. KorepeHTHbIE UCTOYHMKN. YCNoBUSA 00pa3oBaHnst MakCMMyMOB U
MUHUMYMOB B UHTEP(EPEHLIMOHHON KapTUHE.

Ondbpakuma ceeta. OnbIT KOHra. MpuHumn MNonreHca-®perHens. OudpakunoHHasa peLueTka.

KopnyckynsapHble cBoncTtea ceTa. MNoctoaHHada MNnaHka. PoToadhdekT. 3akoHbl hoToadhdekTa.
®POTOH. YpaBHeHne nHWTenHa Ans oTtoaddekTa.

Hasnexue ceeta. OnbiThl JlebegeBa No 3MepeHuio AaBneHus ceeTa.

MocTynatbl TEOPUN OTHOCUTENBHOCTM (NOCTyNaThl ANHWTENHA). CBA3b MEXAY MacCom N 3HEPTUEN.



V. AToM 1 aTomMHoOe Aapo

OnbITbl Pe3epdopaa no paccesaHuto a-yactul. [NnaHetapHasa mogens atoma. KBaHToBbIE
noctynartbl bopa. VicnyckaHue v nornoweHne aHeprum atomom. HenpepbIBHbIN U NIMHENYATLIN
cnekTpbl. CnekTpanbHbI aHanms.

OKcnepuMeHTarnbHble METOAbI PErMCTPaLMK 3apsKeHHbIX YacTul,: kKamepa BunbcoHa, cHeTumnk
"enrepa, nysblpbkoBas kamepa, POTO3MYbCUOHHBLIN METO/.

CocrtaB agpa atoma. M3oTonbl. AHeprusa cBaA3m atoMHbIX 9aep. MNoHATHe 0 A0epHbIX peakumsix.
PagnoaktnBHOCTb. Buabl pagmMoakTUBHbIX N3MyYeHui U ux ceoncTea. LlenHble saepHble peakuuu.
TepmosigepHasa peakumsi.

Buornornyeckoe aencTene pagnoakTUBHbBIX U3NyYeHnn. 3awmuTa oT paguauuu.
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