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MEXAHHKA

Kunematuka noctynaTenbHOro ABMXKEHUs. MarTepuallbHas TOYKAa, CUCTEMa MaTepHaIbHBIX
Touek. Cucrempl orcyeTa. BEKTOpHBII M KOOPAMHATHBIM CHOCOOBI ONUCAHMS JBUYKEHUS.
TpaekTopus, MIMHA NYTH, NEPEMEIICHHE, CPENHSAS CKOPOCTh, MIHOBEHHAsl CKOpOCTb,
YCKOpPEHUE, MTHOBEHHOE YCKOPEHHUE.

HopmasnbHas u  TaHreHuuaidbHas COCTABIAIOLIME  YCKOPEHHUS, [OJHOE YCKOPEHHE.
HepaBHOMepHOE, MNpSAMOJIMHEWHOE PpPAaBHOMEPDHOE U  PABHOIIEPEMEHHOE  JIBUJKEHHUE,
PaBHOMEPHOE JIBU>)KEHHE 110 OKPYKHOCTH.

JluHamMuka MaTepHanbHOM TOUYKM. IMHepumanbHble cuctembl orcyera. llepBelii  3akoH
Herorona. Macca, nmmynsc u cuna. Bropoil 3akoH HblOTOHa Kak ypaBHEHHE JIBHXKCHMUS.
B3auMocBs3p UMIyabca CHIIBI U UMITYJIbCa TOYKH. [IpUHIIMN HE3aBUCUMOCTH JIEUCTBHS CHUJL.
Tpernii 3akoH HeroroHa. Buapl cwit: Tsbkectu, ynpyroit nedopmaruu (I'yka), Tpenus (moxos,
CKOJIbKCHUS, KaU€HUs1 ), BHYTPEHHETO TPEHHUS.

IIpeoOpasoBanuss  l'anmnes.  VIHBapMaHTHOCTb  3aKOHOB  MEXAHUKH  OTHOCUTEIBHO
npeodpazoBanus ["anues. LleHTp MHep#K (Macc) CUCTEMBbI YacTUL. 3aKOH JIBHKEHHS [ICHTpa
Macc.

Mexanuueckue cucreMbl. BHyTpeHHME M BHEIIHUE CUIbL. M301MpOBaHHBIE CUCTEMBI. 3aKOH
COXPAHEHHUS UMITYJIbCa.

OnemeHTapHas padora. PaboTa mocTossHHON U nepeMeHHO# cuiibl. MomHocTs. Kunernueckas
9HEprusi  MarepuanbHOoM  TOuku. KoHcepBaTUBHBIE W HEKOHCEPBATHUBHBIE  CHUIIBL.
[lorenunaneuble nons. IloreHumanbHas SHeprus MarepualbHON TOukH. IloTeHnmanbHas
SHEpPrusi B MOJE CWIbl TSKECTHU M B IOJIE€ YOPYIMX CHJI. 3aKOH COXpaHEHHs SHEPIUU B
MEXaHMKE.

VYnap. AGCOMIOTHO ynpyruil 1 abCONIOTHO HEYNPYTUi yaapbl. 3aKOHBI COXPaHEHUS! UMITYJIbCa
Y MEXaHWYECKOM DHEPIuu AJIs 3TUX BUIOB yIapOB.

BpamarensHoe aBuKeHUE MarepuanbHOM TOUYKHU. [IoHATHME akCHMaIBHOrO BEKTOpa. YIVIOBOE
IepeMeleHre. YTioBasi CKOpPOCTb, CpEIHss YIJIOBas CKOpPOCTb, YIVIOBOE YCKOpPEHHE.
Hanpapiienue BEKTOpOB YIJIOBOM CKOpPOCTHM M yrioBoro yckopenus. Ilepuon BpaieHus u
yacTtoTa. CBs3b YIJIOBBIX U JIUHEHHBIX BEIUYMH.

AGcomoTHO TBepaoe Teno. llenTtp macc (uHepmuu) TBEepAOro Tena. MOMEHT HWHEPIHH
MaTepHUaIbHOW TOUYKH. MOMEHT MHEPLMU TBEPAOTO Tejaa. MOMEHT MHEPLUU TeJl IPaBUIbHOU
reoMeTpuyecKkoil (OpMbI OTHOCUTEIIBHO OCH CHMMETPHH: CTEp)KHS, CIUIOLIHOTO |
TOHKOCTEHHOTO LIMJIMHJpa (Wi 1ucka), mapa Teopema llITelinepa o nepeHoce ocelt MHEPIUH,
U ee IPUMEHEHHE.

JluHamMKKa BpalaTEIbHOTO ABM)KEHHS. MOMEHT CHIJIBI OTHOCUTEIBHO HETOABM)KHON TOUYKU U
OTHOCHUTEJIbHO HETOABMXHOM ocu. Ilneyo MmomeHTa cuibl. YpaBHeHHE MOMEHTOB. OCHOBHOI
3aKOH JUHAMHMKM  BpallaTEJIbHOTO  ABW)KEHHS TBEPAOro Tena. PaBHONEpeMeHHOMN
BpalllaTelbHOE ABHXKEHUE.

MoMeHT ummysabca MaTEpPUATBHOM TOYKH, TBEPAOIO TEJIA OTHOCUTEIBHO OCH BPAILLEHUS.
3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCA.

Pabota npu BpamaTensHOM ABWKeHUH. KuHeTndyeckas Heprus BpallaroIerocst U KaTsIerocs
Tena. MOIHOCTh BpaIIatoIIUXCs Tell.

Hebecnast mexanuka. 3akonsl Kennepa. 3akoH BcemupHoro taroreHus. Cuia TsSDKECTH U Bec.
[lepBas u BTOpast KOCMUYECKHE CKOPOCTH.

IIpennocsiiku  penATUBUCTCKONM  MexaHMkW. [lpuHnun  oTtHocutenspHocTH — [anmies.
[IpoTuBOpeunss MeXAy KIACCUYECKOM MEXAHMKOM M TEOpHEeW 3JIEKTPOMArHUTHOIO ITOJIS
Makcpemna. D¢pup. Onbitel Maiikenscona. He3aBUCHMOCTh CKOPOCTH CBETa OT MCTOYHHKA.
[Toctymarer  OitHmreiiHa. CBolcTBa INPOCTPAaHCTBA W BPEMEHUM IO  OUHINTEHHY.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

[IpeobpazoBanus Jlopenna. Ilpunnun cooTBercTBHs. JIOPEHIIEBO COKpalleHUE JTHHBI.
JlopeH1eBo 3aMeyIeHHe BpeMEHH. PensTUBUCTCKUI 3aKOH CIIOKEHUs cKopocTeil. [Ipumepsl.
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16. Mup MunkoBckoro. MupoBasi ToUka, MUpPOBasi JIMHUS, CBETOBOW KOHYc. MHTEepBam MEXIy
coObITHsIMHA. Buibl nHTEpBaioB. IHBapMaHTHOCTH MHTEPBAJIA.

17. OCHOBBI PENATUBUCTCKON AMHAMUKH. PenstuBucTCKass macca  mMmnyibc. [lomHas sHeprus,
OHCPIUs MOKOsA, KWHCTUYCCKAA SHCPIUA peJIHTI/IBI/ICTCKOﬁ YJaCTHUIIBI.

18. CBsi3b pENATUBUCTCKON SHEpruu W wumnyiabca. MuBapuanT auHaMuku. CTOJIKHOBEHHE
PCIITUBUCTCKUX YaCTHII.

MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA

Crartuctuueckuii W TepMOJAMHAMUYECKMH  METOJA  HccienoBaHus. TepMoanHaMuyeckue
napameTpsl. TepMoauHaMHUYECKH IpoLecc.

Wneanpupiii ra3. M3omnpoieccsl uaeanbHOro ra3a. ONbITHBIE 3aKOHBI MJI€ATBLHOTO Ta3a: boitis-
Mapuortra, I'eii-JIroccaka, JlansToHa. MonsipHas Macca. 3akoH ABarajpo.

YpaBHEHHE COCTOSAHUS UICATTBHOrO Ta3a — ypaBHeHue Kitaneitpona — Menzeneena.

BbIBOZ OCHOBHOTO ypaBHEHHUS MOJEKYISIPHO-KHUHETHUYECKOW TeopuM ra3oB. CBsi3b aOCOIIOTHOMN
TEMIIEpaTypbl C SHEPTUEH MOJIEKYJIBI.

3aKkOH pacrpeleNieHuss MOJISKYJ MO CKOpOCTSM M JSHeprusMm (pacmpeneneHue MakcBesua).
Oyukuus  pacnpenenenus. Haubonmee  BeposTHas  CKOpPOCTh, cpeaHeapupMeTHyeckas,
CPEIHEKBAIPATUYHAs! CKOPOCTH.

bapomerpuueckast Qopmyna. Pacnpenenenue pgaBieHuss W IUIOTHOCTH Tas3a IO BBICOTE.
Pacripenenenue yactui B NoTeHIMAIBLHOM 1oJIe (pacnpenenenue bonbimana).

Tepmoaunamuka. Yucio creneHeir cBoOonabl Monekyid. 3akoH bonibimMana o pacnpeneneHuu
SHEPTUU TO CTENEeHSM CBOOOABI MOJIEKYNbl. PacmpeneneHue Mo BHAAM JBMIKEHUS MOJEKYIIbI
UJCANBHOIO Tra3za. OHEpPrus OJHOW MOJIEKYJbl. BHYTpeHHss »HEprus TEepMOAMHAMHYECKON
CUCTEMBI. BHYTpEHHSs SJHEPIHsI UJICAIBHOTO Ta3a.

PaGora mpu um3smeHeHunm oObema rasza. Pabora raza mpu H30TEPMHYECKOM W HU300apUUECKOM
npoueccax. IlepBoe Hauano TEpMOAMHAMUKH.
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VYnenbHast u MoJsipHas teroemkoctu. @opmyna Maiiepa. Y nenbHasi TEIIIOEMKOCTh HUI€ATbHOTO
raza Opud HM300apHUECKOM M H30XOPHYECKOM TIpoleccax. 3aBUCHUMOCTb TEIUIOEMKOCTH OT
TEMIIepaTyphl.

N3oTepmuueckuii, M300apHUUeCKUil M HM30XOPUYECKHH MpOLEcCC B paMKax IEpBOro Hauaia
TEPMOJIMHAMUKH

Anmnabatsblii mporecc. IlepBoe Hawyamo TepMOIWHAMHMKHM W aguabaTHuUecKuil mporecc. BriBox
ypaBHeHUs aauabatHoro mpouecca. CpaBHeHHE anMadaTHUYECKOro M HU30TEPMHUYECKOTO
IIPOLIECCOB.

Kpyroseie mpoueccel. OOpatuMble W HeoOpaTHMble KpYroBble Mpoliecchl. BTopoe Hauaio
TEPMOJAMHAMUKHU (OCHOBHBIE GopMynupoBkH). [ToHsTHE SHTpONNH. 3aKOH BO3pAaCTaHUS SHTPOIHH.
CBs13b SHTPONMH U BEPOATHOCTH COCTOSIHUSA. TpeThe Hauaao TEpMOAMHAMUKH.

[Tpsimoit m oOpatHbii UK. ['paduk B ocsix P -V. [IpuHiun aeicTBUS TETUIOBOK M XOJIOAMIIBHON
marmHbl. KITJ[ TeroBoit MammHbl. X0JI0AMIBHBINA KOG OUITUEHT.

Tennosas mamuua Kapro. Uneanpnsiii mukia Kapuo. I'paduk B ocsix P - V. PaGota, coBepiieHHas
razom 3a uuki. KIIJ[ nukna Kapno. Teopema Kapho.

Peasnibupie rasel. [lonpaBku Ban-nep-Baanbca. YpaBHenue Ban-nep-Baanbca. M3orepmsl Ban-
nep-Baanbca (TeopeTmyeckas M OKCHEpPUMEHTANbHas), MX OCOOCHHOCTU. MeracTaOuIbHbIE
coctosaHus. Kpurnueckoe cocrosiHue BEIIECTBa.

CroiictBa xuakocted. CwmaumBanue. Kanumnspaeie sBienus. Kpucrtamibl. TenmoeMKocTh
TBEPJBIX TEJ.

AJIEKTPUYECTBO

JlBa ponma sieKTpUYEcKHX 3apsjioB, MX cBoiictBa. CrocoObl 3apsinku Ten. HaumeHbimit
HEJICTUMBIN dJIeKTpudecKuid 3apsaa. OnbiTel Muumikena. Equauna anektpudeckoro 3apsiaa. 3akoH
COXPaHEHHUs IIEKTPUUECKUX 3apsAI0B.

Onekrpocratuka. Omneitel  Kynona. 3akon Kymona. Teopema HWpnamoy. Konuenmus
JaNbHONCHCTBUA U ONM3KOAeHCTBUA. DieKTpuueckoe mnoisie. HampsykeHHOCTh 3JIEKTPHUYECKOTro
nosis. Enqunnnsl usmepenus HanpsbkeHHocTu. [lone Todueunoro 3apsaa. JIMHUM HanpsKEeHHOCTH
(cuoBble JMHMHK) d3JeKTpocTaTHdeckoro mosd. [lpuHnun cynepno3unmu mnoneil. Pacuer Ha
OCHOBE TMpHUHIMMNA CYNEPIO3ULIHUUA DJIEKTPOCTATUUECKUX TOJIe TOYEYHBIX M HENpPEepbIBHO
pacnpeneneHHbIX 3apsaA0B. PacueT 1ot paBHOMEPHO 3apsSKEHHOM HUTH U TOHKOTO KOJIbIIA.
IToTok BekTOpa HanpsbkeHHOCTH. Teopema ['aycca. IIpumenenne teopemsl ['aycca s pacuera
HaNpsHKEHHOCTU TOJs (BBIBOA (OPMYINBI M MOCTpOEHHE rpaduka), co34aBaeMOro: paBHOMEPHO
3apsKEHHOW OECKOHEYHOM MIIOCKOCTHIO, PABHOMEPHO 3apsDKEHHON ceprndyecKoil MOBEPXHOCTHIO,
PaBHOMEpPHO 3apsDKEHHBIM IIApOM, PAaBHOMEPHO 3apsKEHHBIM OECKOHEYHBIM IMJIMHAPOM
(HUTBIO).

PaGora mo mnepememieHuio 3apsina B moje. lloTeHmMan »IEeKTPUYECKOro TMoJis, pa3HOCTh
NoTeHLKaNoB. TeopemMa O HUPKYIALMM BEKTOpa HAmpsHkKeHHOCTH. CBs3b HANpPSHXKEHHOCTH U
NOTEHLMaNa. OKBMUIIOTEHIMAIBHBIE TIOBEPXHOCTM M CWJIOBble JMHUUM. [loTeHuman mous,
CO3JAaHHOTO TOYEYHBIM 3apsanoM. llpuHuun cynepno3unuu g noTeHuuanoB. [loTeHuman
AIIEKTPOCTATUYECKOTO 0JI1 PABHOMEPHO 3apsKEHHOM cepbl, 0ECKOHEUHOH MII0CKOCTH, HUTH.
Knaccudukanus BemecTB MO UX OJJIEKTpHUEeCKUM cBodcTBaM OTiuuMe METauioB  OT
IUAIIEKTPUKOB. Junonb. Ilnedo u 3nekTpudeckuii MOMEHT AMMos. /unonap B 3IEKTPUUYECKOM
nosie. [lonsipHble U HEMOSPHBIE MOJEKYJbl. THUIBI IUAIEKTPUKOB. MOJIEKYNbl AUAIEKTPUKA KaK
neKTpudeckue naumnosn. lloBeneHue MoOJEKysl MOJSAPHBIX M HEMOJSIPHBIX AMDJIEKTPUKOB B
anekTpuueckom  mosie.  [lomspusanust  amdnektpukoB.  CBOOOJHBIE W CBSI3aHHBIC
(monsipu3allMOHHbBIE)  3apsiapl.  Buapl  monmspu3alMyd  IMAJIEKTPUKOB  (DJIEKTPOHHAS,
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OpUEHTAallMOHHAs, WOHHas). Bektop mnomspuzanuu. CBsA3b BEKTOpa MOJSpU3ALMH  C
HOBerHOCTHOfI IJIOTHOCTBIO  CBSA3AHHBIX  3apsA10B. HI/IBHGKTpI/I‘-IeCKaSI BOCIIPUUMYUNBOCTD.
PesynpTupyromiee nose B audiekTpuke. [IpudynHa ocnabneHus momis B IudjiekTpuke. Ou3ndeckuit
CMBICJI ~ JUPJIEKTPUYECKOM  MPOHHUIIAEMOCTH. BekTtop  anekrpuyeckoro CMelIeHUS
(amexTpocTatnveckoir MHAYKIMHK). Teopema ['aycca [uis BEKTOpa 3JCKTPHUYECKOIO CMEIICHUS.
[loBeneHne BEKTOPOB HAMPSHKEHHOCTH M AJIEKTPUUECKOTO CMEILEHUS Ha TpaHUle pas3jelia ABYX
IURIIeKTPUKOB. [Ipoboit nusnexTpuka. DIEeKTPEThl, MbE303JIEKTPUKHU, CETHETOAIEKTPUKH.

CB0OOIHBIE 3apsA/Ipl B IPOBOJHUKAX. Y CIOBHSI pAaBHOBECHS 3apsiI0B B HEUTPAIbHBIX IPOBOIHUKAX
U B MPOBOJIHUKAX C M30BITKOM 3apsiIoB OJHOIO 3HaKa. J[0Ka3aTeabCTBO OTCYTCTBUS U30BITOUHOTO
3apsfa BHYTPH MPOBOJHUKA U pacHpelesieHdss ero TOJIbKO Ha MoBepxHocTU. [IpoBoaHuku B
AIIEKTPUUYECKOM TOJIE. DJIEKTPOCTATUYECKOE T0Je BOJIM3M TOBEPXHOCTH TMPOBOJAHHUKA U €r0
rpaduyueckoe n300pakeHue MpU MOMOIIM CUJIOBBIX JIMHUN U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

DJleKTpHUyecKasi eMKOCTb. EMKOCTh YEJUHEHHOTO M HE YEAMHEHHOrO MPOBOAHUKA. EMKOCTB m1apa
U KOHJCHCAaTOPOB pPa3lMYHOH TeoMeTpuuecko KoHpurypaumu. Pacuer coenuHenue
KoHZeHcaTopoB. [IpoOoil koHmeHcaTopa. DHeprusi B3aUMOJICHCTBUSL DJIEKTPHUUYECKHUX 3apsiioB.
OHeprus 3apsHKEHHOIO IPOBOJHMKA. OHEPIUs 3apsHKEHHOrO  KOHJAEHcaTopa. OHEprus
3IEeKTpUYeCcKOro mois. O0beMHast IOTHOCTh SHEPTUU IIIEKTPUIECKOTO MOJIs.

VYcnoBus, HeoOXoIuUMBbIE [UIsl MOSBJIEHUS U CYLIECTBOBAHUS 3JeKTpuueckoro Toka. Cuna u
IUIOTHOCTh TOKa. Exunuibl u3mepeHus. CBsi3b MJIOTHOCTU TOKa C KOHLIEHTpAalued CBOOOTHBIX
3apsiIoB B TPOBOIHUKE. [1OCTOSIHHBIN 351eKTpuueckuil ToK. 3akoH OMa JJisi OJHOPOAHOTO ydacTKa
uenu. ComnpoTHuBieHHE, YyAeIbHOE compoTuBiieHue. I[lapamnensHoe U mociaedoBaTENIbHOE
COE€IMHEHUE NPOBOAHUKOB. McrouHuku Toka. CTOPOHHME CHIIBL. DJIEKTPOJBHXKYIIAS CHIA
MCTOYHMKA TOKA. Pa3HOCTh MOTEHIIMANOB U HaNpsbkeHue. EquHuIb! n3smMepeHusi.

BoiBoa 3axona OMa 11 3aMKHYTOM OJHOPOIHOM LIENU C UICTOYHUKOM TOKa U3 3aKOHA COXPAaHEHUS
sHepruu. 3akoH Oma [uisi HEOJHOPOJHOI'O y4acTKa LEMH, COIEP/KAlIero MCTOYHUK TOKA. 3aKOH
Owma B muddepenimanbaoii hopme (BBIBO).

Pabora Toka Ha y4acTke Ienu U B 3aMKHYTOH 1enu. 3akoH Jxoyns — Jlenna. MomHoOCTh TOKa.
VYcioBue MakCHUMalbHOTO 3HaueHUs mnoJie3HoM MmomHocth. KIIJ[ ncrounwmka Toka. YaenbHas
MOIIHOCTh TOKa. BbiBon 3akona JDxoyns — Jlenna B muddepennuansHoit dopme. Koporkoe
3aMbIKaHHE LIeNHU, TOK KOpOTKOro 3ambikanus. [Ipasuna Kupxroda.

Krnaccuueckass Teopusi 3JIEKTpONPOBOJHOCTH MeTaiuioB. IIpupona Hocuteneil Toka B MeTaiax.
3akoHa Oma u JDxoyns — JleHna kak cielICcTBUE KJIAaCCHYECKOW TEOPHM 3JIEKTPONPOBOJHOCTU
MeTaIoB. 3akoH Bunemana — ®panna. 3aBUCUMOCTB CONPOTHUBIEHUS OT TEMIIEPATYpBHI.
CBepXnpoBOIUMOCTb.



