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HosicHuTe/ILHAS 3anIMCKA

B Owmckoli rymanuTapHOii akageMuy BCTYIHTEIBHBIM SK3aMEH 10 (DHBHKE
IPOBOAUTCS IO MaTepHalaM H B (OPME, COOTBETCTBYIOIIMM TpeOOBAHHAM H

ypoBHIO cinoxHOCTH EI'D ¢usuke. OueHuBaHHe M0 pe3yibTaTaM 3K3aMeHa
OCYIIECTBIIAETCS 11O ITpaBWiIaM oleHuBanus EI'D,

Coaeprxanne nporpamMmbl

1. Mexauuka
1.1. Kunemaruka
Mexanndeckoe aBuxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABHXKEHUS.

MarepuanbHas Touka. CucteMa oTcyeta. TpaekTopus. BekTop nmepeMelieHus U
ero rnpoekuui. [1ys.

Cxopocts. CioxxeHue ckopocTeit.

Yckopenne. ClioxxeHre YCKOpPEHHIH.

IIpaMonnHeliHOe paBHOMEPHOE U paBHOIIEpEMEHHOE IBHXEHUE. 3aBUCUMOCTH
CKOPOCTH, KOOPAWHAT U IIyTH OT BPEMEHH.

Kpusonunelinoe npmwxkenue. [BKeHue MO0 OKPY)XHOCTH. YTJIOBas CKOPOCTb.
Ilepron 1 yactora obpaieHus. Y ckopeHue TeNa IpU ABHXKEHUH 110 OKPYKHOCTH.
TaHrennuansHOE U HOPMAaTbHOE YCKOPEHHS.

CBobonHoe nazfeHue Ten. YckopeHrue cBOOOAHO MaJarolero tena. J[Bimkenue
Tena, OpOIIeHHOT o MO YIIOM K FOpU30HTY. JlanbHOCTE U BEICOTA IONETA.
ITocTynarenpHoe U BpalaTeJIbHOE ABMXXEHUE TBEPIOIO Tela.

1.2. Ilnnamuka

Bzaumoneiictue Ten. [lepsriit 3akon Herotona. [Tonstrue 06 nHepLuaNbHBIX U
HEUHEPUHAIBHEIX CUCTeMax oTcyeTa. [[pHIKIT OTHOCUTENBHOCTH [ anunes.
Cuna. Cuinel B Mexanuke. CloxXeHHe CUJT, IEHCTBYIOUIMX Ha MaTepHAIIBHYIO
TOYKY.

WneptHocTs Ten. Macca. [D1oTHOCTS.

Bropoii 3axon Herorona. Enquanns! namepesus CUIbl 1~Macchl.

Tperuii 3akon HeloToHa.

3aKOH BCEMUPHOTO TATOoTeHws. [ paBuTanOHHAs TocTOSHHAs!. CHila TAXKEeCTH.
3aBHCUMOCTH CHJIBI TSDKECTH OT BBICOTHI.

Cunel ynpyroctu. [lorstue o gedopmarmsax. 3akon I'yka. Moayns FOnra.
Cunel TpeHus. Cyxoe TpeHue: TpeHHe MOKOs M TPEHUE CKOJIBXKEHMUS.
Koabdounuent tpenus. Bsaskoe TpeHue.

IIpumenenue 3akoHOB HBI0TOHA K IOCTyIaTeIbHOMY ABIDKEHIIO Tell. Bec Tena.
Hesecomocts. [leperpysk.



HpI/IMCHeHPle 3akoHOB HrroTOHA K JABHXKCHHUIO MaTepHa.anoﬁ TOYKH I10
OKPYXHOCTH. I[BI/DKGHI/IG HCKYCCTBCHHBIX CITYTHHKOB, HepBaﬂ KOCMHYCCKas
CKOPOCTE.

1.3. 3aKoHbI cOXpaHeHUs] B MeXaHHKe

Mmnynse (KoMH4ecTBO ABIXEHNs) MATEPUATBHOM TOUKH. Hmnynsc cunbl. Cea3p
MEX [y NIPUPAIIECHUEM UMITYJIECa MaTePUATBHON TOUKH ¥ UMITyTECOM CHIIBL.

WMIynbc cucTeMBl MaTepUATBHBIX TOYEK. LenTp Macc. 3aK0OH COXpaHEHHs
UMITyJIbCca. PeakTHBHOE IBUXEHUE.

Mexanudeckas pa6ora. MomuoCTS. Oneprus. Equnune! usmepenus pa6ots u
MOIIHOCTH.

KuHeTnyeckas 9Heprus MaTepHaIbHOM TOUKU M CHCTEMBI MATEPUATBHEIX TOYEK.
CBsi3b MeX [y IpUpalieHHeM KMHETHIECKOH SHEPTHH Tella | paboroit
IPUIIOXKEHHBIX K TEJTy CHIL

Iorennmansras sueprus. [TloTeHIMaNbHAS SHEPI U Tell BOIM3H TTOBEPXHOCTH
3emuu. [loTenuanbHas sHeprus ynpyro eOpMHpPOBAHHOTO Tela.

3aKOH COXpaHEHHsI MEXAHMYECKOH SHEPIHH.

1.4. CraTuka TBepgOro Tena

CioxeHue CrJl, IPUIIOKEHHBIX K TBEPAOMY Telly. MOMEHT CHJIbl OTHOCHTENBHO
ocu BpauleHus. [IpaBuio MOMeHTOB.

Ycnosus paBHoBecHs Tena. LIeHTp TskecTu Tena. Y cToiunBoe, HeyCTOMYHBOE U
0e3pasIuIHOe pAaBHOBECHS TeEll.

1.5. Mexanuka xuaKocTeil 4 razos

Hasnenue. ENMHUIEI H3MepeHus AaBIEHHS: IaCKaIb, MM PT. CT.

3axou Ilackans. I'mppasnudeckuit npece. JlaBleHne XUIKOCTH HA THO M CTEHKH
cocyna. CoobImaromuecs COCyInl.

Atmocdeproe pasienue. Onsir Toppuuesu. MsMenenne aTMochepHOro
JaBJIEHUS C BBICOTOH.

3axoH Apxumena. [Tnasanue ten.

JBrxeHue xuakocteil. Ypasuenue bepryimu.

1.6. Mexann4yeckHe Ko/ieGaHUS H BOJHBL 3BYK

[oustue o xone6aTesbHOM ABHXKEHUH. [leproa U YacToTa KoyiebaHuii.
['apmonnyeckue xonebanns. CMmenienre, aMILIUTy 12 U $aza pyY TapMOHHIECKHX
KONeOaHMsX.

CeoGoxnrle konebanus. Konebanus rpysa ua npy:xune. MareMaTH4eCKuit
MasTHUK. [leprone! nx koneGanuit. [IpeBpalueHus SHEPTUH IIPU FAPMOHMIECKUX
KojiebaHMsIX. 3aTyxarolye KonebaHus.

BrinyxxneHHble koyteGanus. PesoHaHc.



Iorste 0 BoMHOBBIX nponeccax. [Tonepeunsie u NPOJOJIbHEIE BOIHEI. [iuHa

BOMHEL CKOPOCTh pacpoCTpaHEHHs BONH, DPOHT BOJHBL Y paBHEHHe Oerymeit
BoJHEL CTosyme BOJHEL

Wurepdepenuus soin. Mpunmun Colirerca. Hudpakiys BoH.
3ByKoBbIe BONHEL CKOPOCTS 3ByKa. ' POMKOCTB M BBICOTA 3ByKa.

2. MosiekyasipHasi Gu3HKa H TePMOAMHAMHKA

2.1. OcHOBBI MOJIEKYJISPHO-KHHETHYeCKO TEOpUH

OCHOBHBIE NOJIOXEHHS MONEKYIAPHO-KHHETUUECKOR TEOPUH U UX OIBITHOE
obocHoBaHHe. BpoyHoBCcKOe nBIKeHME. Macca 1 pasMep MoJneKyI1. Mois
BewecTsa. [locTosHHas ABorapo. XapakTep ABMXEHHS MOJIEKYJI B ra3ax,
KUIKOCTAX U TBEPABIX TEJAX.

Tennosoe paBHOBecue. Temmeparypa u ee dusnueckuii cmeich. kana
Teminepatyp Llenscus.

Wneanbnpiii ra3. OCHOBHOE ypaBHeHUe MOJIEKYJIIPHO-KHHETUYECKON TEOpHH
MAeAIBHOrO rasa. CpefHss KHHeTHYeCKas SHEPIisl MOJIEKYJT U TeMIIepaTypa.
HoctosanHas Bonbumana. A6conoThas TeMIIepaTypHas IIKaja.

YpaBHeHne Menneneena - Kianelipona (ypaBHEHHE COCTOSHHS HIEATHHOTO rasa).
YHUBepcanbHas ra3oBasi IOCTOSHHAS. M30TepMudeckuit, U30XOPHBIN U H300apHEIi
IIPOLIECCHL.

2.2. D/1eMeHTbI TEPMOAHMHAMHKH

TepmonuHamudeckas cuctema. BHyTpeHHss sHepris cucteMsl, KonuuecTra
TEIUIOTHI U paboTa Kak Mephl H3MEHEHHUs BHyTpeHHeH SHepriu. TeroeMKocTs
Tela. [loHaTne 06 aguabaruyeckoM nporecce. [IepBhlii 3aK0H TEPMOIUHAMHUKH.
IIpuMeHenne NepBOro 3aKoHa TEPMOIMHAMHUKH K M30TEPMHUYECKOMY, U30XOPHOMY
U H300apHOMY Iporieccam. PacueT paGoTH rasa ¢ MOMOLIBIO pV-auarpamm.

TemnnoeMKOCTs OMHOATOMHOTO HIEATHHOTO ra3a IIpY H30XOPHOM U U300apHOM
Ipoleccax.,

Heob6parumocts nporeccos B npupone. Bropoif 3aKoH TepMOAHHAMUKH.
PuzuyecKre OCHOBEI paboThl TeIIOBEIX Apurareneii. KIT/] TemmoBoro gsuratess
1 €ro0 MaKCHUMaJIbHOE 3HAYECHHE.

2.3. MsMeHeHHne arperaTHOro COCTOSIHAS BellecTBA

Iapoobpasosanwe. Mcnapenue, kunenue. Y nenpHas TeIIoTa mapooGpasoBaHs.,
HacpleHHbIN nap. 3aBHCHMOCTD JaBIIEHHS U TIIOTHOCTH HACBIIIEHHOTO I1apa OT
TEMIIEPaTypsl. 3aBUCHMOCTD TEMIIEPATyPhl KUIIEHUs! OT AaBineHus. Kpurudeckas
TeMIlepaTypa.

BraxxHocTb, OTHOCHTENBHAS BIAXKHOCTb.

KpI/ICTaJIJII/I‘-IeCKOG 41 aMOp(I)HOC COCTOSIHME BEIUECTBA. Y IeJIbHAS TEILIOTa
IIJIaBJICHUS.



YpaBHEHHE TemI0Boro 6aiaHca.
2.4. IloBepXHOCTOHOE HATSAMXKEHHE B JKUIKOCTAX

Cura moBepXHOCTHOrO HATSKEHNS. SIBEHHMS CMAYMBAHKS ¥ HECMAYHBAH.
JaBiienne Moj HCKPUBIIEHHOMN MOBEPXHOCTHIO KHIKOCTH. KamunnspHsle sBnenus.
2.5. TennoBoe pacuupenue TBEPABIX TeJl M MUAKOCTEi

Temnosoe nuHeliHOe pacimmpenue. Temioroe 06beMHOE pacIIipeHue.
Oco6eHHOCTH TEIIOBOro pacIIpeHHs BOEL.

3. duekTpoaAMHAMHUKA

3.1. DaekTpocTaTHKa

ONeKTpUYECKUe 3apsabl. DlIeMEHTAPHbIH 3NeKTPUYecKuii 3apsa. 3aKoH
COXPaHEHHUS dIEKTPUIECKOro 3apsaaa. BzauMoneicTBre 31eKTpHUECKH
3apDHKEHHBIX TeJl. DJIeKTpocKol. Todeunsii 3apsa. 3akod Kyiona.
OnexTpudeckoe 1oie. HanpskeHHOCTE 5IeKTPHYeCKOro most. JInHuu
HapsHKEHHOCTH 3JIEKTPUYECKOIO I10J14 (CHIIOBbIe JTUHUH ). OQHOpOAHOE
dJIEKTpUYecKoe moJie. HanpshkeHHOCTH 3IIeKTPOCTATHYECKOTO MOJIsl TOYEIHOTO
3apsina. [Ipunnun cynepnosuiun noneit. Teopema ["aycca. DnekTpocTaTuyeckoe
TI0JIE PABHOMEPHO 3apsHKEHHBIX INIOCKOCTH, C(epsl U IIapa.

PaGota cun snextpoctatiyeckoro noss. [ToTeHIMAN H pa3sHOCTh [IOTEHUHUAIOB.
CBsI3b Pa3HOCTH IOTEHIHUAIIOB C HAIPSXKEHHOCTRIO 3NEKTPOCTAaTHYECKOTO IIOJIS.
IloTeHUMaN Mo TOYESYHOro 3apsiga. DKBUMOTEHIIHAIBHEIE TIOBEPXHOCTH.
IIpOBOAHMKH ¥ JUITEKTPUKH B IEKTPOCTATHYECKOM ToJTe. JluanekTprudeckas
NPOHMIAEMOCTH BEILECTBA, JNEKTpoeMKocTh. Konuencaropst. [Tose miockoro
KOHZICHCATOpa. JNEKTPOEMKOCTB IIIOCKOro KoHAeH caTopa. [TocenoBaTtenpHoe U

napaJlJIeJIbHOE COEJUHEHNE KOHACHCATOPOB. SHepr Hs 3apAXKCHHOI'O
KOHAEHCaTOopa.

OHEPrHs ANEKTPUUECKOTO OIS

3.2. IlocTosinHBI#H TOK

OneKkTpuyeckuit Tok. Crna Toka. YClIoBHS CyIECTBOBAHUA ITOCTOSHHOTO TOKA B
uend. Onexrpoasixymas cwia (3C). Hanpsokenue. 3sMeperye CHIIBI TOKA U
HalNpsDKEHYSL.

3akon Oma [1s ygacTka e, OMHYIECKOE CONPOTURIEHYE TIPOBOIHHKA.

Y nenbHoe COMpOTUBIICHHE. 3aBUCUMOCTD YIEIbHOI0 COIIPOTHBIICHHS OT
TeMIeparypsl. CBepXImpoBoAUMOCTb. [locie[oBaTENbHOE U MapaLIEIbHOE
COeIMHEHNE MPOBOJIHUKOB. M3MepeHre CONpOTHRIIEHHS.

3axon Oma Ju1s onHoO#M nenu. MIcTOYHUKE TOKa, HX COeNHHEHHE. IIpaBuia
Kupxroga.

Pa6ora 1 MOIIHOCTE TOKA. 3aKOH [xoyns-Jlenua.

ONEKTPHYECKHU# TOK B MeTaJlIax.



ONEKTPUYECKUH TOK B 3JIEKTPOJIHTAX. 3aKOHBI ANIEKTPONH3A.

ONeKTPHYECKUH TOK B BaKyyMe. TepMoaneKTpOHHAS SMUCCHS., JNEKTPOHHAS
JaMIia - 4o, DIIEKTPOHHO-Ty4YeBas TpyOKa.

Iomynposonsuku. CoGcTBeHHAS M IPUMECHAS IPOBOAMMOCTD HOMYIIPOBOAHUKOB.
3aBHCHMOCTB IIPOBOAUMOCTH IIOJYHPOBOAHUKOB OT TEMIIEPATYpPhL. P-N-NIEPEXO, U
ero cBoiictaa. [lonynposogaukossit quog. Tparsucrop. TepMucTop u
doTtopesucrop.

OJEKTPUYECKHIT TOK B razax. CaMOCTOSTENbHbINA U HECAMOCTOSTENLHEIN Pa3psIsL.
Tonstue o miasme.

3.3. Maraerusm

MaruuTHOE none. JleficTBre MATHHTHOTO OJIS Ha PAMKY ¢ TOKOM. MIHAyKIMs
MarHUTHOTO MOJIst (MAarHUTHAS UHIYKIMSA ). JIMHUKM MArHUTHOMN HHIYKIMH.
KapTune! TMHAH MHAYKIUY MarHUTHOTO HOJIS IIPSIMOIO TOKA M COJIEHOU A,
IIoHsTHE O MATHUTHOM HOJIE 3EMIIH.

Cuna, nelicTByIoIas Ha MPOBOAHUK C TOKOM B MATHHTHOM II0Jie. 3aK0H Ammepa.
JlecTBHE MarHUTHOTO IOJIA Ha JABUXYyIIuiics 3apsn. Cuna JlopeHia.

MarnuTHele cBolicTBa BelecTBa. [ uore3a AMiepa. @eppoMarHeTHKH.

3.4. dneKTpoMarHuTHasi HHIYKIHSA

MaruvtHbi# notok. Oneitel @apapest. SIBneHre HIEKTPOMAarHUTHOM HHAYKLIAH,
Buxpesoe anexTpudeckoe mose. 3aKoH 3JIEKTPOMArHUTHOM HHAYKIMK. [IpaBuiio
Jlenua.

Camonnaykuust. ManyktusHOCTh. DJ]C caMOMHAYKIIMH.

SHeprusi MarHUTHOT'O MOJIS.

3.5. DneKTpoMarHuTHbIe KOJEGAHHUS H BOJIHDI

IlepeMeHHEIH dneKTpUYIECKUil TOK. AMIUTHTYIHOE U JercTByommee (3 deKTHBHOE)
3HAYCHHE MEPUOAMYECKY N3MEHSIOIErocs HapsHKEHUS U TOKa.

[omyuenue nepeMeHHOro TOKA € TIOMOIIBIO HHAYKIIMOHHBIX IeHepaTOPOB.
Tpancdopmarop. Ilepenaya anmexTpuueckoit SHEPruy.

KonebaTenpHbill KoHTYp. CBOGOIHBIE 3JIEKTPOMarHUTHbIC KOJIeGaHus B KOHTYE.
IIpeBpaliienus 3Hepruy B KoieGaTeIbHOM KOHTYpe. Y paBHEHNKE, ONUCHIBAIOIIEE
TIpoLeccHl B KosiebaTenbHOM KOHTYpe, U ero pemieHne. ®opmyna ToMcona s
TIIepruoJia KojebaHui. 3aTyxarolye 3eKTPOMarHuTHbIe KoeOaHus.
BeiHyxneHHbIe KoneOaHus B JIEKTPUUECKUX LEemsIX. AKTUBHOE, EMKOCTHOE U
HHIYKTHBHOE COIIPOTUBIIEHUS B LI rapMOHUYECKOr0 TOKa. Pe30HaHC B
3NIEKTPUUECKUX LEIsX.

OrtkpeIThIH KONebaTenpHbIi KOoHTYp. OmbrThl ['epiia. DieKTpOMarHuTHEIE BOJIHBIL.
Hx cBolicTBa. Illkana a1eKTpOMarHuTHEIX BOJIH. M3nyueHue u mpreM
3JIEKTPOMArHUTHBIX BOJIH. [ IpUHIIUITBI pafuOCBSI3H.



4. OnTHka
4.1. I'eomeTpnyeckas onTUKa

PasBurne B3IJISIIOB HA MPUPOAY CBETa. 3aKOH MPSIMOJIMHENHOro pacnpocTpaHeHns
ceera. [ToHaTue myya.

HuTeHcHBHOCTS (IWIOTHOCT MOTOKA) M3IydeHus. CBEeTOBOI MOTOK.
OcCBeleHHOCT.

3aKoHBI OTpaxXeHus cBera. ILtockoe 3epkaino. Chepuaeckoe 3epkano. ITocTpoeHue
M300pakeHUii B INIIOCKOM U c(hepUuecKoM 3epKaax.

3aKOHBI NPEJOMIIEHHSI CBeTa. AGCOMIOTHEIN U OTHOCHTEIBHBIN TOKA3aTeNH
npenomiienus. Xon jgydei B mpusMe. SIBieHue MoJIHOro (BHYTPEHHETO)
OTpa’KeHHSI.

Tonkue mun3bl. POKYCHOE PACCTOSHUE M ONTHYECKAs CHIIA TMH3EL

IlocTpoenue n300paskeHns B COGHPAIOLINX U PACCEUBAIOIIMX JTHH3aX. DopMyia
JIMH3bI. Y BENUYeHHe, JaBaeMOe JIMH3AMHU.

Onruueckure mpubopsl: yna, Gporoarnmnapar, MPOEKIXOHHEIN almapaT, MHKPOCKOIL.
Xopn nyueit B aTux npubopax. I'nas.

4.2, daemMeHTbI PU3HYECKOI ONTHKH

Bonnosele cBolicTBa cBeTa. [lonspuzaims ceta. DIeKTPOMArHATHAS IPUPOA
CBeTa.

CkopocTh cBeTa B 0HOpoxHOM cpefie. Jucrnepcus csera. CIIEKTPOCKOI.
MudpaxpacHoe U yIbTpadrONIETOBOE U3NTYIEHHS.

Mureppepenus csera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHSA 06pa30OBaHUs
MaKCUMyMOB U MHHHMYMOB B UHTE€p(EPEHIIMOHHOHN KapTUHE.

HAudpaxums cera. Onsit FOura. [Tpunuun [Noiirenca-®perens. JudpakimoHHas
pelieTKa.

KopmyckysapHsle cBoiicTsa cBerta. [TocTosnnas Iltanka. ®oTo3ddeKT. 3aKoHbI
doroapdexra. PotoH. Ypasrenue DitHmreiina 1 GoTodddeKTa.

Hasnenne ceta. OnbIThl JleGeneBa Mo U3MEPEHUIO JABIICHHS CBETA.

IlocTynaTel TEOPUH OTHOCHTENBHOCTH (TIOCTYNATE DHHIITENHHE). CBA3b MEXKIY
MAaCCOH U 3Hepruei.

5. ATomM H aTOMHOE AP0

Onsrter Pesepdopna mo paccesuuio a-yactun. [lnanetapHas MoIenb aToMa.
KBanToBbie noctynate! bopa. Mcnyckanue u MOITIOMEHHE SHEPTHH ATOMOM.
HenpeprIBHEIH 1 TuHEHYATHIH criekTpsl. CHEKTPaIbHEIN aHATH3.
OKCIIEPUMEHTANBHBIE METOB! PErMCTPALHH 3aPKEHHBIX YACTHIL: KaMepa
Bunscona, cuerunk Ielirepa, my3plpbkoBas Kamepa, QOTOIMYIECHOHHEIH METOL.



Cocras smpa atoma. M30TomEL DHEPrus CBSI3M aTOMHBIX anep. Ionstue o
SACPHBIX peakuusax. PaguoaktvBHOCTS. BHbI PaIHOAKTHBHBIX U3TyYEHUH U UX
CBOXCTBa. LlenHsle saepHble peakuuu. TepMosaepHas peakuus.
Bronoruyeckoe nelicTBre paHoaKTUBHEIX H3TyYeHHUH. 3aIuTa OT payaliy.
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