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[MoscHure/ibHAs 3aNKHCKA

B OMCKOl I'yMaHWTApHOI aKaJeMUH BCTYIIWTEJBHBIA 9K3aMCH M0 (H3HKe

NIPOBOMUTCS IO MarepuanaM H B (opme, COOTBETCTBYIOLINM TpeOOBaHUAM U
yposHio caokHoetH EI'D Qusuke. OuenuBaHue NO pe3ylnbTaTaM 3K3aMeEHa
OCYILIECTBIAETCS 110 IIpaBuiIaM oueHuBanus EI'D.

Copgep:xaHHEe NPOTPaMMbl

1. Mexanuka

1.1. Kunemarnka

MexaHHuecKoe IBHMXEHHEC. OTHOCHUTENRHOCTE MEXAHUYECKOTO NBHUXKEHHUSA.
MarepuansHast Touka, CucteMa oTcyeTa. TpaeKTopyA, BeKTOp NepeMeeHHs 1
ero npoexuH. I1yTs.

CxopocTb. CIIOXKEHNE CKOPOCTEH.

VYekopenue. CoxeHRe YCKOPEHIH.

[psMosuHeiHOe paBHOMEPHOE U PAaBHOTIEPEMEHHOS I[BI/DKCHI/IG 3aBUCHMOCTH
CKOpPOCTH, KOOPIAHHAT U ITYTH OT BPCMCHH.

KpuposnureliHoe ABM>KeHHUE. [IBHXEHHE 10 OKPYHKHOCTH. YrioBasg CKOPOCTb.
[Meproa 1 HacToTa OOpaIeH!s. Y CKOpeHHe TelNa Y ABKXCHHH 110 OKPYKHOCTH.
TanreHupansHoe 1 HOPMAIBHOE YCKOPEHNUS,

Cpoboauoe nanenvie Ten. Yckopenue cBoboIHO Najaroero rena. Jpukenue
Tena, GPOILEHHOTrO MOA YI710M K FOpU30HTY. JJabHOCTE M BBICOTA NIONETA.
[locTynaTensHoe | BPAIIATENbHOE IBUKEHUE TBEPAOro Tena.

1.2, Jlunamuxa

Baanmoyeiicteue Ten. [lepserit 3axon HeroroHa. TTorsTre 00 HHEPLUMATEHEIX H
HEeHHEPLMAIbHbIX CHCTeMax oTcyera, [IpUHLMI OTHOCHTEIbHOCTH [anunes.
Cuna. Crnel B Mexanuke, CloxeHre Cull, IeHCTBYIOWMX Ha MATeCPHAIBHYTO
TOYKY.

WueptHoCTh Tell. Macca. [LIOTHOCTS.

Bropoit 3akon HeroToHa. EMMHUIE! H3MEPEHS CHIIBI H~MAaCChI.

Tpetnii 3axoH Hel0TOHA,

3aKkoH BCEMHPHOro TAroTeHus. [ paBuTalioHHas [IOCTOAHHAA. Cuna THXKECTH.
3aBUCHMOCTD CHIIBL TAXECTH OT BBICOTHI.

Cunpt yripyrocti. [orsaThe o gedopMaimax. 3akox I'yxa. Monyae IOnra.
Cunsl Tpenus. Cyxoe TpeHHe: TPeHUe NOKOA H TPEHUE CKOJIBKCHUA.
Koadhdunuent Tperus. Baskoe TpeHue.

[TpiMenenue 3aKoHOB [1pIOTOHE K NOCTYIATEbHOMY ABHKCHUIO TCIL. Bec tena.
Hesecomocts. IleperpyskH.



[IpuMenenue 3akoHOB HEIOTOHA K JBUKEHHIIO MATEPHAITBHOA TOYKH 110
OKPY>KHOCTH. JIBM)KEHHE MCKYCCTBEHHBIX CITyTHHKOB, [IepBas KOCMHYECKas
CKOPOCTS.

1.3, 3aKoHbI COXPAHEHNS B MEXaHHKE

Mvmynee (KoTH4ecTBO ABMKEHHUS ) MaTepuanbHoi Touku. ViMnynsce cunsl. CBs3b
MEXIY NIpUpalliCHHEM UMITYIIBCa ME‘.TepI/IaJIBHOﬁ TOYKH M KMIIYJIBCOM CHUJIEI,
HMrtynec crucTeMbl MaTepuabHbIX ToYeK, LleHTp Mace, 3aKOH COXpaHEHHS
UMITyJIbca. PeakTUBHOE IBUKCHUE.

Mexanudeckas pabota. MomHocTh. DHeprus. Eaunuie! H3Mepenus paboTel 1
MOLIHOCTH.

KuHneTndeckas sHeprus MarepHalbHOW TOYKA H CUCTEMbl MaTEPHANIBHBIX TOUEK.
Cai3p MeX1y TIpHpalleHHEM KHHETHYECKON SHEPruy Tena 1 paboTok
NPUIIOKECHHBIX K TEJTY CHIL

[Torenuuansras 3Hepras. [loTeHuKanbHas JHEPrUs Tesl BONH3H MOBEPXHOCTH
3emnu. [ToTeHIMaNbHAA HEPrUA YIIPYTo AeOPMUPOBAHHOIO TeJa.

3aKOH COXpaHEHMS MEXAHUYECKOH SHEPTUH.

1.4. CraTuka TBepAoro TEAa

CnoxxeHue CHJI, IPUNOKEHHBIX K TBEpIOMY Telly. MOMEHT CHJIbI OTHOCHTENIBHO
OCH BpallCHH. HpaBHHO MOMECHTORB.

Ycnosus pasroBecust Tena. LeHTp TsixkecTH Tena. Y CTORYHBOE, HEYCTOHIHBOE U
Oe3pasMuHoe paBHOBECHUS TEJl.

1.5, Mexanuka KuaKocTeld 1 razos

Jasnenue. EXMHALIBI U3MEPEHUS JaBICHUA: [1aCKaJlb, MM PT. CT.

3axoH [lackans. ['uppasnadeckuil mpecc. JaBieHye XUAKOCTH Ha AHO M CTCHKU
cocyza. Coobmraromrecs cocy/Isl.

AtMocheproe aasnenue, OmuiT Toppudeiuiy. Mismenenre aTMochepHOTo
JIaBIIEHUS C BBICOTOH,

3akoH Apxumena. [napanue Tei.

JlBr>keHue KUAKOCTEeH. Y paBHEHHE bepHy iy,

1.6. MexannueckHe KoJIeOaHusl U BOJAHBL 3BYK

[TousTHe 0 KOJNeGATeIPHOM ABMIKCHMU, TlepHO/ ¥ 4acTOTa KoJIebaHui.
["apmonvdeckue konebanns. CMellenre, aMIDIMTY1a U (a3a Ipy rapMOHHYECKUX
KONe0aHMsIX.

Cro6onnsle koyieGanus. KoneGanus rpysa Ha IpyxuHe. MaremMaTH4ecKui

MaaTHHK. [lepuomasl ux xonebanui. IIpespamienns SHEPruH MpHA rapMOHHYCCKUX
Kosle0aHmsx. 3aryxatomue konedanus.
Brinyxaennsle xonebanus. Pesonasc.



[NonsaTHE 0 BOMHOBEIX mpoueccax. [Tonepednsle 1 HpOJoNbHEIE BOJHEL [nHa
BOJIHBI. CKOPOCTE PAaClpOCTPAHEHHA BOJIH. PPOHT BOIHEL Y paBHEHHE Oeryiuei
BONHEL CTOSYHE BOHEL.

Unrepbepenuus Bosu, [punnun [Noiiredca. Judpakius BoH.

3Bykorrle BoNHLL. CKOPOCTE 3BYKa, | pPOMKOCTE M BEICOTA 3BYKA.

2. Monekynsipiaa Gpu3uKa H TePMOAUHAMHUKA

2.1. OcHOBBI MOJIERYJIAPHO-KHHETHYECKOH TEOPHH

OCHOBHBIE MOJIOKEHHUS MOJIEKYIPHO-KHHETUYECKOM TEOPUH U HX OIBITHOE
obocuoBanue. bpoyHoBCcKoe nBmxenue, Macca i pasMep Mosekyn. Moib
Beltectsa. ITocTossHHas ABOragpo. XapakTep ABMXXEHUS MOJIEKYJI B rasax,
JKHAKOCTAX H TBEPABIX TCIax.

Tennosoe paBHoBecue. Temneparypa u ee guanyeckuii cmbich. Hlkana
Temneparyp Llenscus,

Wneanbueli ra3, OCHOBHOE ypaBHEHUE MOJIEKYNIAPHO-KHHETHYECKOH TEOPHH
HIOCAJIbHOI'O rasa. CpeIIHHH KMHEeTWYECKAas 3HEPTHA MOJICKYJT U TEMIIEpaTypa.
ITocTosnHas Bonblumana, AGCOMIOTHAS TeMITEPaTypHAs LLIKaa,

YpaBHenre Memeneesa - Knaneiipona (ypaBHEHHE COCTOAHHS UJEAIBHOTO rasa).
VHUBepcahHas ra3oBas nocroannas. Mzotepmudeckuil, 130XOPHBIA U n300apHbIH
TIPOLECCEHI.

2.2. DaeMeHTbI TePMOAUHAMUKH

TepMonuHaMuyeckas cucTema. BHyTpeHHss sHeprus cicTeMbl. Konnyectsa
TENNOTH! U paboTa Kak Mephl M3MeHeHUs BHYTpeHHEH sHeprHH. TeIlIoeMKOCTh
tena, [Toustre 00 aguabaTryeckoM mnpouecce. [IepBriil 3aKOH TePMOJUHAMUKH.
ITpuMeHenne nepBoro 3aKoHa TEPMOAUHAMHKH K M30TEPMHYECKOMY, H30XOPHOMY
u u3obaproMy mporeccam. Pacuer paGoThsl raza ¢ MOMOILBIO pV-HarpaMM.

TennoeMKoCTs 0HOATOMHOTO HAEATBHOTO ra3a PH U30XOPHOM U U300apHOM
npoueccax.

Heo6patumocTs nmponeccor B npupoje. Bropoit 3akK0OH TepMOTHaMHKM.
Ou3HYecKre 0CHOBHI PaboTeI TeroBbix Apurareneil. KITJ TennoBoro ABuraresis
¥ €r0 MaKCHUMAaJIbHOE 3HAUEHHE.

2.3. U3MeHeHuMEe arperaTHOro COCTOSINUA BelllecTBa

I[lapoobpazoparue. Mcnapenue, Kumenve, Y nenbHas TeII0Ta 0apooOpasoBaHus.
HacpieHHbI# nap. 3aBUCHMOCTD AABIEHUS U [IJIOTHOCTH HACBIIICHHOrO I1dpa OT
TEeMIICPATYPHhIL. 3aBHCUMOCTD TCMIICPATYpPbl KHIICHHA OT AaBIJICHHA. KpHTI/ILIeCKaH
TeMIlepaTypa.

Bnax#aocTh. OTHOCUTENBHAS BIAKHOCTD.

Kpucramnnyeckoe ¥ aMmop®HOe COCTOAHYE BELUECTBA. Y JieIbHas TEII0Ta
[IJIABJICHKMA.



YpaBHeHHe TernoBoro HanaHca.

2.4, IloBepXHOCTOHOE HATSXKEHHE B JKHAKOCTAX

Culla OBEpXHOCTHOTO HATOKEHUS, SIBlIEHHAS CMAYHUBAHNS W HECMAYHBAHMS.
Jlapnenye noa HCKPUBASHHO OBEPXHOCTBIO XKUAKOCTH. KamiispHbIe ABIEHN,
2.5. Tennoroe paciuupeHue TRePALIX TeX U KUAKOCTEN

Tennoroe nuneitHoe paciupenue. TermmoBoe 06bEMHOE pacIpEHHeE.
OcofeHHOCTH TETUIOBOTO PacIUpeHHMs BOJEI,

3. DnekTpOAMHAMHKA

3.1. DaeKkTpocTaTHKA

DNeKTpUUecKHe 3apabl. DNeMeHTApHbIN 3MeKTPUYecKUi 3apsa. 3aKoH
COXPaHEeHUs BJIEKTPUYECKOTrO 3apsa. BzanMoaeHCTBUE 3JIEKTPUYECKU
3apSDKEHHBIX TeJl. DJieKTpockorl. Toveynsld 3apsan. 3akoH Kynoxa.
OnexTpuieckoe none. HanpsaKeHHOCTE 37eKTPHIECKOro Modis. JInHum
HANPSOKEHHOCTH 3JIEKTPHYECKOro 110JIs (CUIOBbIE IMHUH). OIHOpoaHOE
3NEKTpHYecKoe nose. HanpskeHHOCTD 2JIeKTPOCTaTHYECKOTO 1T0JI TOYEYHOI'O
sapspa. [Ipuanun cyneprniozunuy nonei. Teopema ['aycca. DIeKTpocTaTHUECKOe
T10J1e PABHOMEPHO 3apsKEHHLIX IIIIOCKOCTH, C(epsl U Mapa.

Pabora cun anexkTpocratiaeckoro nosis. [1oTeHIHan U pa3HOCTh TOTCHLHANOB.
CBs3b Pa3sHOCTH MOTEHIIUAJIOB C HATIPSDKEHHOCTHIO 2NIEKTPOCTATHYECKOT0 MTOJIA.
[ToreHuMan nomist TOYEUHOro 3apsaaa. SKBUMOTEHIMATIBHEIE TIOBEPXHOCTH,
IIpOBOIHVKY M QU3EKTPUKH B 3NEKTPOCTATHUECKOM Moiie., JuanekTpuveckas
IPOHUIIAEMOCTE BELIECTRA, JNeKTpoeMKOcTh. KoHaeHeaTopkL. [Tone miockoro
KOHJIeHCaTOpa. DJIeKTPOEMKOCTh IUIOCKOTO KOHAeHeaTopa. [TocnegosarensHoe U

napaUiellbHOe COeIMHEHUE KOHIEHCATOPOB, JHEPIHs 3aPSIKCHHOTO
KOHJIEHCATOopaA. |

DHEpPrus 3JIeKTPUUECKOTO IO

3.2. Hocrosiunblii TOK

JaexTpuueckuii ToK. Cuia Toka. Y CJIOBUs CylIeCTBOBAHMS TIOCTOSHHOIO TOKA B
ueny. Onekrpoasmwkymas cuia (31C). Hanpsxenue. Fismeperue chltel TOKa U
HaNpSDKEHNS,

3akon OMa ans ydacTka lend. OMUYecKoe CONPOTUBIICHUE ITPOBOTHHKA.

Y IenbHOE CONPOTUBIICHHE, 3aBUCUMOCTD YAEIBHOIO COMTPOTHRIICHHUS OT
TeMnepartypbl. CBepXIpOBOAUMOCTE, [locieoBaTeNBHOE H [TaPaLIS/IbHOS
COeJIMHEHNE NTPOBOAHYKOB. V3amepenue conpoTuBieHus.

3axon Oma g nosiHoH enu. McTouHMKY TOKa, UX COeInHeHue. [Ipasuna
Kupxroda.

PaboTa n MomuoCTs TOKA. 3akon Jxoyis-JleHua.

ONEKTPUYECKUH TOK B METasIax.



ONeKTPUYECKUH TOK B 3IEKTPOIKTAX. 3aKOHEI HEKTPOIH3A.

ONeKTPUYCCKUI TOK B BaKyyMe, TepMOIIEKTPOHHAS IMUCCHA, JNEKTPOHHAs
TamIa - A0, DJeKTPOHHO-Ty4YeBas Tpyoka.

ITomynposonHuxu. CoGcTBEHHAS U IPUMECHAS IIPOBOAMMOCTD IIOTYIPOBOTHHKOB.

3aBUCHUMOCTH IIPOBOOTHUMOCTH ITONYIPOBOOHUKOB OT TECMIIEPATYPEI. P-N-IICPEXOI U

ero csorcTia. [loaynposogHukossei guog. Tpansucrop. TepMucTop u
dotopesucrop.

JNeKTpUYECKHM TOK B razax, CaMoCTOSTeNbHEIM U HeCAMOCTOSTENIBHEIA pa3ps bl
[ToHsTHE O MIA3Me.

3.3. Marderuim

MaruutHoe rose. JleifcTBHEe MArHUTHOTO MOJA Ha PAMKY ¢ TOKOM. MHnykius
MAarHHTHOro nos (MarHWTHAsS HHAYKIKSA ). JIMHUN MareUTHOHN MHILYKLMH.
KapTune! nueu# MHIYKIIMY MACHUTHOTO 0N IPSMOTO TOKa M COJIEHOXA.
[ToraTre 0 MarHuTHOM 110J1€ 3€MIIH.

Cuna, geficTBytonlas Ha MPOBOJHUK C TOKOM B MarHHTHOM I1onie. 3aKoH AMnepa.
JleficTBHe MarHUTHOI'O IO/ Ha IBMXYIHiicd 3apan. Cuia JlopeHua.
MaruuTHble CBOKCTBA BemiecTBa. | Hrote3a Amnepa. GeppoMarHeTHKH,

3.4. JnexkTpoMaraMTHAsA HHAYKIHS

MaruuTHst# motok. Oneitel Gapajes. SBneHre 27eKTPOMarHUTHON HHAYKIINM,
BuxpeBoe 3/1eKTpUYecKoe rnojie, 3aKOH dIeKTpOMarHUTHOH HHAYKIHH. [IpaBuiio
Jlenua.

Camounayxuus. UugyxrurHocTs. I1C caMOMHIYKUHH.

DHEeprus MarHUTHOTO ITOJISL.

3.5. JNeKTpOMATHUTHbIE KOJIe0aAHUS ¥ BOJIHbI

[lepeMeHHBI 3/IEKTPUUECKUH TOK. AMILTHTYIHOE U IeHCTBYIOIIee (abdhexTrBHOE)
3HAYEHUE TIEPUOJIMYECKU N3MEHSIOErOCs HANPSHXKEHUS U TOKA.

[MoyueHue nepeMeHHOTo TOKa ¢ IOMOIIBIO HHIYKIIHOHHBIX T€HEPATOPOB.
Tpanchopmarop. Ilepenava ameKTpHIECKON IHEPIHH.

KoneGatenpHblit koHTYp. CBOGOIHbIE JICKTPOMATHUTHEIE KONeOaH!A B KOHTYpE.
[IpeBpallieHys SHEPriy B KOJIeOaTeIbHOM KOHTYpe. Y paBHEHHE, OIKCHIBAIOLLICS
TIPOIIECCH B KONeOaTelbHOM KOHTYPE, i ero pemenue. Gopmyra Tomcona amsd
Teproyia KoneGanuil. 3aTyXaromue 3eKTPOMAarHUTHEIE KoJlebaHus.
BrIHYXIEHHBIE KOJCOaHNs B JEKTPUIECKUX LENsAX. AKTIBHOE, EMKOCTHOC U
MHIYKTHBHOE COIIPOTHBIICHHS B LENH I'apMOBUYECKOro ToKa, Pe3oHaHe B
SMEKTPHUCCKUX LiEIsiX,

OTKpBITEIN KonebatensHbI# KoHTYp. OnbITh Ieplia. DIEeKTPOMATrHHTHBIE BOIHDL.
Vix ceofictsa, Illkana snexTpOMarHUTHBIX BOJIH. M3mydeHne U IpueM
3JIEKTPOMATHUTHBIX BOJIH. [ IPMHIIHAIIBI paHOCBSI3H.



4. Outnka
4.1. 'eomeTpHyecKas ONTHKA

Passutue B3rsnoB Ha mpupoxy CBETa. 3aKOH MPSMOIMHEHHOro pacrpocTpaHeHus
cBera, [loHsaTre myya.

HnrercuBHOCTS (ITOTHOCTH TOTOKA) U3nyueHus. CBETOBOI MOTOK.
OcBeleHHOCTE.

3akoHsl oTpaxkenus ceera. [Liockoe 3epkano. Chepudeckoe 3epkano. [TocrpoeHue
U300paKEHMUH B TUIOCKOM H ChepruecKoM 3epKajlax.

3aKOHBI NIPEJIOMIIEHHS cBeTa, AGCOMOTHRIA M OTHOCHTE/BHBIH IIOKa3aTeny
npenoMieHus. XoJ Iydel B nipusMe. SBieHue NOoMHOTO (RHYTPEHHETO)
OTpaKeHMsl.

Tounxue nmuH3El. QOKyCHOE PacCTOSIHHE W ONTHYECKAs CUJIa JIMH3EL

IToctpoenne nsobpaxkernus B COOUPAIOUIMX U pacCeMBAIOIIMX NHH3aX. (Popmyna
JIMH3BI. Y BeJIMHCHUE, JaBaeMOe IHNH3aMU.

Ontudeckue mpubopsL: JIyTa, horoamnnapar, NPOSKIHOHHBIN annapar, MUKPOCKOTL.
Xoj nyuet B a3Tux npudopax. ['nas.

4.2, JaeMeHTbI PH3HYECKOH ONTHKH

Bonnozsie coticTBa cBeta. [Jongpusals ceeTa. JICKTPOMarHuTHas PUPOIa
CBETA,

CKOpOCTh CBeTa B OJHOPOAHOM cpelie. Jlucnepcus ceera. CHEKTPOCKOIL,
MnopakpacHoe ¥ yiauTpadroIeTOBOC UIMYUCHHU,

Wnrepdepenuus ceera. KorepeHTHbIe HCTOUHUKU. Y CIOBUS 00pa3OBaHUS
MaKCUMYMOB U MUHUMYMOB B UHTEDP(HEPEHIIMOHHON KapTHHE.

JNudpakums ceera. Omerr Kura. [punuun Nolirenca-Mpeners. Audpaknnonnas
peleTka.

Kopnyckynspable cBoiicTra cseta. IloctosuHas [Inanka. ®oToaddekt. 3akoxs!
dbotoadpdexra. Poton. YpasHeHHe DiHIITeHHA 114 GOTOdQdeKTa.

Jasnenue ceera. OnbITel JleGeaena Mo M3MEPEHUIO JaBJICHH CBETA.
[locTynaThl TEOpUY OTHOCHTENBHOCTH (NOCTY/aThl DiHIITEHA)., CBA3h MEKAY
MacCoM 1 dHEpPIrHeH.

5. ATomM H aTOMHOE AP0

Ousitsl Pesepdopaa mo paccesinuio a-4actul,. IlnanerapHas MOaeb aToMa.
KpanToBeie noctynatsl bopa. Henyckanue u norioieHue 3Heprui aToMoM.
HenpepbIBHBIN ¥ THHEHYaThIH cieKTpbl. CeKTpaibHBIH aHATHS.
DKCIepUMEHTAIbHEIE METObI PETUCTPALIMM 3apAXKEHHBIX YaCTHL: KaMepa
Bunbcona, cuerunx Ieiirepa, 1ry3bIipbKoBas kamepa, (POTOIMYIbCHOHHBIA METO/.



Coctas siapa aToma, M3oronsl, Dueprus cBs3M aTOMHBIX 7ep. [IoHaTHE 0
ANICPHBIX peaknusax. PagnoakTHBHOCTb. Buas! PalHOAKTHBHEIX U3JIYYEHUH U UX
CBOMCTBa, Llemuble apepHple peakiuy, TepMosaepHas peaKuus.
Buonoruyeckoe neiicTBUe paldOaKTUBHEIX H3TydeHMI. 3aMTa OT paaualHu.
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