MMPOT'PAMMA BCTYNUTEJIbHBIX UCITBITAHUM
1O ®U3HUKE JJIA NIOCTYITAIOIIUX B Yp®Y B 2014 r.

1. MEXAHUKA

1.1. Kunemamuxa

Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHKEHUA. MaTepHualibHas TOUYKa.
Cucrema orcuera. Tpaekropus. Bektop nepemenienus u ero npoekuuu. I1yTs.

CxopocTtsh. Clio)eHHne CKOpoCcTeil. Y CKOpeHue.

[TpsimonMHENHOE pPAaBHOMEPHOE U PAaBHONEPEMEHHOE JBMKEHMS. 3aBHCHUMOCTH CKOPOCTH,
KOOpJMHAT U IIyTH OT BPEMEHHU.

KpuBonuHeliHoe nBUKEHUE. [[BUKEHHE IO OKPYXKHOCTH. YTII0Basg CKOpocTs. [lepuon u gacrora
oOparmieHus. YCKOpeHue Tella MpH ABMKEHUH 10 OKPYXHOCTH. TaHreHuuanbHOe U HOpMaJIbHOE
YCKOPEHHS.

CBobonHOe majeHHe Tel. YCKOpeHHe CBOOOAHO Hajarouiero Tena. JIBukeHue Tena,
OpOILIEHHOT0 MO/ YIJIOM K TOPU30HTY. JlaIbHOCTH U BBICOTA TOJIETA.

1.2. lunamuxa

B3aumoneiicteue Tten. IlepBbiii 3akoH Hetorona. Ilonstue 00 UWHEpUUAIBHBIX U
HEUHEepLUalIbHbIX cucTeMax oTcueta. [IpuHiun oTHocuTenbHOCTH [ anumes.

Cuna. Cunbl B MexaHuke. Cl0KeHue CHJl, IeHCTBYIOINX HAa MAaTEPUAIIbHYIO TOUKY.

WNueprHOCTH TEs. Macca. I1noTHOCTS.

Bropoii 3akoH HeroToHa. EnMHNIEI H3MEpEHUs CUIIBI U MacChl

Tpernii 3akoH HproTOHA.

3aKOH BCEMHpPHOro TAroTeHus. ['paBuTanmoHHas mnoctosHHas. Cuia TSHKECTU. 3aBUCHUMOCTh
CHJIBI TSKECTU OT BBICOTHL. JIBM)KEHHME MCKYCCTBEHHBIX CIYTHUKOB. [lepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctu. [lonstue o nepopmanusax. 3akon ['yka. Moayns FOnra.

Cunsl Tperus. Cyxoe TpeHHe: TpeHUe MOKOosl U TpeHHe cKoyibxeHus. Koadduiuent Tpenus.

Bec tema. HeBecomocTs. Ileperpysku.

1.3. 3akonvl coxpanenusn 6 mexanuxe

WNmnynbe (KOIMYECTBO JBMXKEHHUS) MaTepHalbHOW Toukd. Mmmynbc cuiibl. CBs3b MEXIY
IpUpAIICHUEM HMIyJbCa MAaTEpUAIbHONM TOYKM M MMILYJIbCOM CHJIbL. VIMIylbc CUCTEMBI
MaTepHaIbHBIX TOUEK. 3aKOH COXPAaHEHHs HUMITYJIbCA.

Mexanuueckas pabota. MomHocTs. DHeprus. Eaununibel nsmepenus paboThl U MOIIHOCTH.
KuneTtnueckast sHeprusi MaTepuanbHOM TOUKM U CUCTEMBI MaTepHAIbHBIX TOUEK. CBSI3b MEKIY
MpHpalieHueM KMHETHYECKOW SHEPTUH Tela U paboTOM MPHIIOKEHHBIX K TETY CHIL
[TorennuanbHas oHeprus. [loTeHuuManpHas 5SHEPrusi Ten BOJU3M TOBEPXHOCTH 3EMIIH.
[ToreHunanbHas 3HepPTUs ynpyro 1eGopMHUpPOBAHHOTO TeNa.

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTHH.

1.4. Cmamuxa meepoozo mena

CrnoxeHue cui, IPUIOKEHHBIX K TBEpAOMY Teily. MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalllEHUS.
IIpaBHI0 MOMEHTOB.

VYcnoBus paBHoBecHs Tena. LleHTp TshkecTu Tena. YcToUMBOE, HEYCTOWYMBOE U Oe3pa3InyHoe
paBHOBECHUS Tel.

1.5. Mexanuxa srcuoxocmetl u 2a306



JaBnenue. ENMHUIIBI U3MEPEHUS TaBJICHUS: TACKallb, MM PT. CT.

3akon [Ilackang. 'mapaBnuueckuid mnpecc. JlaBiieHWe >KMAKOCTH HAa JHO M CTEHKH COCYJa.
CooOmarommecs COCyIpl.

AtmocdepHoe maBienue. M3zmMeneHne arMochepHOTO AaBJICHUS C BHICOTOM.

3akoH Apxumena Juist Tell, HaXOIAIUXCs B )KUAKOCTH win ra3e. [1naBanue ten.

JBmxenue xxunkoctel. Y paBHenue bepnysu.

1.6. Mexanuueckue Konebanus u 601Hbl. 38YK

[TonsiTre o KonebarensHOM ABMXKEHHUH. [lepro 1 yacToTa KoJIeOaHMii.

[Napmonmnueckue konebanus. CMerienue, aMIunTyAa u ¢pasa npu rapMOHUYECKHX KOJICOAHUSX.
CBoboanbie konebanus. Konebanus rpysa Ha npyxuHe. MaremaTnueckuii MasTHUK. [leproabt
ux kosebanuil. IlpeBpalieHuss »HEpruuM MNpU TAPMOHUYECKUX KojeOaHMAX. 3aTyxaroliue
KoJIeOaHusl.

Beinyxaennslie konebanus. Pezonanc.

[TonsiTue 0 BoJHOBBIX Mporieccax. [lonepeunslie u MpooabHbIe BOIHBL. J[1Ha BoaHbL. CKOpPOCTH
pacripocTpaHeHus BoJIH. @POHT BOJIHBL. YpaBHEHHE OEryiiel BOJIHBI.

Wutepdepennms BonH. [Ipuamun [olirenca. udpakius BoH.

3ByKOBbI€ BOJHBL. CKOpPOCTH 3ByKa. ' pOMKOCTB U BBICOTA 3BYKA.

2. MOJIEKYJIAPHAA ®PU3UKA U TEPMOJAUHAMMUKA

2.1. Ochovl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJCKYJSIPHO-KMHETHYECKOM TEOPUU W UX OMNBITHOE OOOCHOBaHHUE.
bpoyHnoBckoe aBmxenue. Macca u pasmep mosekya. Moinp BemectBa. [locTtostHHass ABoragpo.
XapakTtep ABMKEHHUS MOJIEKYJI B ra3ax, KUAKOCTSIX U TBEP/IbIX Teax.

TemnoBoe paBHoBecue. Temnepatypa u ee pusndeckuii cMpici. [llkana remneparyp Llenscus.
WneanbHbiil Ta3. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KHHETHYECKOW TEOPUU HMJICATLHOTO rasa.
CpenHsiss KuHETHMYECKas »dHeprusi Moyiekyal u Temreparypa. Iloctosunas bonbsimana.
AOcoroTHas TeMIiepaTypHas IKaa.

VYpaBuenne  Knanelipona-MenneneeBa  (ypaBHEHHE  COCTOSHHUS — HJEAIBHOTO  Tasa).
YHuBepcanbHas ra3oBasi MocTosiHHAsA. M30TepMuyeckuii, U30XOpHBINA U U300apHBIN MTPOIIECCHI.

2.2. Dnemenmol mepmoOUHAMUKU

TepMmoannamuyeckasi cucreMa. BHyTpeHHss sHeprus cuctembl. KoianmdecTBo TemaoTel U paboTta
KaK MEpbl U3MCHEHUS BHYTPCHHEH dHepTrud. TerioeMKocTh Tena. [ToasTue 00 aqnadarnaeckom
nporecce. [lepBriii 3akoH TepmoauHaMuku. [IpuMeHeHue MepBOro 3aKoHa TEPMOAMHAMUKH K
MU30TEPMHUYECKOMY, M30XOPHOMY M M300apHOMY mporeccaM. Pacyer paboThI Taza ¢ MOMOIIBIO
pV-nuarpamMm. TemmoeMKocTh OJHOATOMHOTO HJICATHHOTO Ta3a MPH M30XOPHOM U U300apHOM
nporeccax.

Oduznyeckue OCHOBBI paboThl TerioBbix jaurareneir. KIIJ[ temmoBoro pBurarenst u ero
MaKCHMaJIbHOE 3HAYCHHE.

2.3. M3menenue azpecamnoco cocmosiHus seujecmea

[TapooOpa3oBanue. Ucnapenue, kureHue. Y aenbHas TEIUIOTa mapooOpazoBaHus. HachleHHbBIN
nap. 3aBUCUMOCTb JIaBJICHHS M TUIOTHOCTH HACBIIIEHHOTO Tapa OT TeMIepaTyphl. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. Kputuueckas tremmeparypa.

BraxxHOCTE. OTHOCUTEIBHAS BIAKHOCTD.

Kpucrannndeckoe 1 aMmoppHOE COCTOSTHUE BEIIECTBA. Y IebHAsI TEIJI0Ta TJIaBICHUS.
YpaBHEHHE TEIUIOBOTO OalaHca.



3. QJJEKTPOAUHAMMUKA

3.1. Dnekmpocmamuxa

DJIEKTPUUYECKUE 3aps/ibl. DJIEMEHTAPHBIN JIEKTPUUYECKUH 3aps. [[poOBOIHUKH U TUAIICKTPUKH.
3aKOH COXpaHEHMs JIEKTPUUECKOro 3apsiaa. BzaumonencTBue 3J€KTPUUECKU 3apsKEHHBIX TEll.
Onekrpockor. Toueunslit 3apsa. 3akod Kynona.

Onekrpuueckoe 1noje. HampsykeHHOCTh 3eKTpudyeckoro mojis. JIMHMM HanpsKEHHOCTH
AIEKTPUYECKOro mosist (cuiioBbie auHUM). OIHOPOAHOE 3JeKTpuueckoe nose. HanpsokeHHOCTH
AJIEKTPOCTATUYECKOTO MOJIsl TOUeYHOro 3apsna. [IpuHuun cyneprno3uuuu nojei.

Pabora cun anexrpocraruyeckoro nois. [loTeHuuan u pazHocth noteHuanoB. CBsi3b pa3HOCTH
NOTEHLMAJIOB C HANPSDKEHHOCTBIO 3JIEKTpocTaTHueckoro mnois. IloreHuuman monst To4eyHOro
3apsiaa. DKBUIMIOTEHIIMAIbHbIE TIOBEPXHOCTH.

[IpoBOIHUKY U JUPTEKTPUKH B DJIEKTPOCTATUUECKOM Toiie. Juanekrpuyeckas NpOHUIIAEMOCTh
BemiecTBa. DnekTpoeMkocTb. Konnencaropsl. Ilone miockoro konaeHcaropa. DIeKTPOEMKOCTh
IUIOCKOrO KoHJeHcaTtopa. llocienoBaTenbHOE W MapajljielIbHOE COEIMHEHUE KOHIEHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHEHCATopa.

DHeprus MEeKTPUYECKOTrO MOJISL.

3.2. Illocmosannwiii mok

Onexrpudeckuid Tok. Cuia TOKa. YCIOBHS CYIIECTBOBAHUS TOKA B LEMH. DJIEKTPOIBHKYIIAs
cuna (9/1C). Hanpspxenue.

3akoH Owma 1 ywactka uenu. ConpoTHBIEHHE IPOBOJHHMKA. Y IEIBbHOE CONPOTHBIICHHUE.
3aBUCUMOCTbD yJI€IbHOIO CONPOTUBIEHUS OT TemnepaTypsl. [locienoBarenpHoe U napajiesibHoe
COEMHEHHUE MPOBOJHUKOB. 3akoH OMa U1 MOoiHOW 1enu. MCToYHMKM TOKa, UX COEAMHEHHE.
Pa6ota u momHOCTh TOKA. 3akoH [xoymsa-Jlenna.

DNEKTPUYECKUN TOK B METAJUIAX.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. 3aKOHBI AJIEKTPOJIN3A.

DNEKTPUYECKUH TOK B BaKkyyMe. TepMO3IeKTpOHHAS IMUCCHSI.

[TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHAsi TPOBOAUMOCTh MOJYIIPOBOIHUKOB. 3aBUCUMOCTh
IIPOBOAMMOCTH IOJIYIIPOBOJHUKOB OT TEMIIEPATyphl. p-n - TEPEXOJ U €ro CBOWCTBA.
OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HecaMOCTOSATENbHBIN pa3psaabl. [lonsTue o
I1a3sMe.

3.3. Maenemusm

MarnutHoe nose. /[eficTBre MarHUTHOTO NOJIL HA PAMKY ¢ TOKOM. MHIyKIIMsI MarHUTHOTO TOJIS
(MarHuTHas MHAYKUUA). JIMHUM MarHUTHOM MHAYKIMH. KapTHHBI MarHUTHOTO MOJSI MPSIMOTO
TOKA U COJICHOM/IA.

Cuna, neficTByroIas Ha IPOBOJAHUK C TOKOM B MarHUTHOM T1oJie. 3akoH Amriepa.

JlelicTBME MAarHUTHOTO MOJIS HA IBYOKYIMiics 3apsia. Cuina Jlopenua.

3.4. Dnexmpomacnumnas UHOYKYUs

Marnuthbiii notok. Onbitel ®Dapazges. SIBieHHe 3JIEKTPOMAarHUTHOM HWHAYKIUU. Buxpepoe
ANEKTPUYECKOE TT0JI€. 3aKOH JIEKTPOMarHuTHOW MHAYKIUU. [IpaBuio Jlenma.

Camounnykuus. UanykruBHoCcTh. D{C caMOMHAYKIUY.

DHeprusi MarHuTHOTO TIOJISI TOKA.

3.5. Dnexkmpomazcnumuule KOaeOAHUSL U BOJIHbL

[TepeMeHHBII ANEKTpUYECKU TOK. AMIUTMTYyIHOE U JeicTByomee (3hdekTHBHOE) 3HAUCHUE
MEePUOIUYECKH H3MEHSIOMIETOCS HANIPSHKEHUS U TOKa.

[TomryueHne MepeMEHHOTO0 TOKa C MOMOIIBI0 WHAYKIIMOHHBIX reHepaTtopoB. Tpanchopmarop.
Ilepenaya 3eKTpUYECKON SHEPTUU.



Konebatenbubrit KoHTYp. CBOOOTHBIC 3JIEKTPOMAarHUTHEIE KoyiebaHus B KoHType. [IpeBpamieHue
SHEpPruu B KojeOaTeIbHOM KOHTYpe. YpaBHEHHUE, ONUCHIBAIOLIEE IPOLECChl B KojeOaTeIbHOM
KOHType, u ero pemenue. Popmyna TomcoHa s nepuoja KosnebaHui. 3aryxaromme
3JIEKTPOMArHUTHbBIE KOJIeOaHMsL.

BrinyxeHHble KojeOaHHsT B DJIEKTPUYECKHX LEMAX. AKTHBHOE, EMKOCTHOE M WMHIYKTUBHOE
COIPOTHBIICHUS B LIENIM FaApMOHUYECKOIr0 TOKa. PE30HAHC B DIIEKTPUYECKUX LEIAX.

OTKpBITHIN KoJeOaTenbHbI KOHTYp. OnbIThl ['epria. DaeKTpoMarHuTHEIE BOJHBL. VX CBOHMCTBA.
[IIkama >7€KTPOMAarHUTHBIX BOJIH. M3i1ydeHHe M NMpUEM 3JIEKTPOMAarHUTHBIX BOJH. IIpvHIMIIBI
PaguoOCBA3H.

4. OIITUKA

4.1. I'eomempuyeckas onmuxa

Pa3BuTtHe B3MIAN0B Ha NpPUPOLY CBETAa. 3aKOH MPSMOJIMHEHHOIO PpacIpOCTPAHEHHUs CBETa.
[TonsTHe nyya.

3akoHbl oTpakeHus cBeta. [Tnockoe 3epkaino. [Toctpoenne n3o0pakeHuii B INIOCKOM 3€pKajie.
3aKOHBI IPEJIOMJICHUS CBETa. AOCOIIOTHBIM U OTHOCUTENbHBIN MOKa3aTeNIn MpeaoMIIeHUs. X0
Jdy4el B mpusMe. SIBieHue nosHoro (BHYTPEHHET0) OTPAKEHHUS.

Tonkue nH3bl. POKYCHOE pacCTOSIHUE U ONTUYecKas cuiia JuH3bl. [locTpoenue nzodpaxenus B
cOOMparONIMX U pacceuBaroIuX JuH3ax. Gopmysa JIUH3bL. YBEIHMUEHHE, 1aBaeMOE JINH3aMU.
OnTuueckue npudOpsL: Jyma, hoToamnmnapar, IPOEKIMOHHBIN anmapar, MUKpOCKOMN. X0/ JIydyel B
3TUX Tpubopax.

4.2. Dnemenmol husuyeckoii onmuxu

Bomnnoseie cBoiicTBa cBeta. [lonsipusanus cBera. DieKTpoMarHuTHas IPUpPojIa CBETA.

Ckopoctb cBera B ojnHOponHOH cpede. Hucnepcus cBeta. Cnekrpockon. HMH¢ppakpacHoe u
yIbTPapuOIETOBOE U3TYyUECHHUS.

Wntepdepenius cBera. KorepeHTHble HMCTOYHHMKH. YCJIOBUS 00pa3oBaHMS MAaKCUMyMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHHE.

Hudpakuus csera. [Ipunuun Irolirenca-dpenens. Audpakimonnas pemerka.

Kopnyckynspubie cBoiictBa cBeta. [locrossnnas I[lnanka. @otosrdpdext. 3akonsr doTodrddexra.
@®otoH. YpaBHeHue OifHmTelHa 118 (ortorddexra. IlocTynarsl Teopuun OTHOCHTEIBHOCTH
(moctynarel DiiHmTeHA). CBS3b MEX]Iy MAaCCOM M SHEPTHUEH.

5. ATOM 1 ATOMHOE AJ1PO

Oneitel  Pesepdopna mo paccesnuto o-dactuil. [lmanerapHas mopaenb aroma. KBaHTOBBIE
noctynarsl bopa. Mcniyckanue u moriionieHrne 3Heprum aroMoM. HenpepbeIBHBIA U TUHENYAThIN
CIIEKTPBHI.

CocraB sapa atoma. M30Tomnbl. DHEprus CBsA3M aTOMHBIX siiep. [loHsATHE O AIepHBIX peakuusX.
PamnoakTuBHOCTE. Buabl pajMOaKTHBHBIX W3JIy4eHMM M HX CBOMCTBa. llemHble saepHble
peakuuu. TepMmosiepHas peakiusi.
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