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1. COAEP KAHME ITPOI'PAMMBI

1.1. Mexanuka

Kunemaruka MarepranbHOil TOUKH. JIMHEHBIE U YIIIOBbIE CKOPOCTH M YCKOpeHus. JluHaMuka
MaTepuaibHOW TOUKH. 3akoHbl HptoTOHA. YpaBHeHMs ABMKEHUs. JIMHAMMKA CUCTEMbI MaTepUaIbHbIX
TOYEK. 3aKOHbBl COXPAHEHHUS B MEXaHUKE. J[BI)KEHHE B LEHTPAJIbHO-CUMMETPUYHOM IOJIE. 3aKOH
BCEMUPHOI'0 TAroTeHus. 3akoHbl Kemnepa.

Oyukuusa Jlarpanxka u ypaBHeHus Jlarpanxa cucTeMbl MarepuaibHbIX TOYeK. VHTerpasbl
nBkeHus. lunamuka aOCoNIOTHO TBEpOTO Tena. TeHzop uHepuuu. Y paBHeHus Dinepa. JBrkeHue
OTHOCHUTEJIbHO HEWHEpIHUAIbHBIX cucTeM oTcuera. Cuibl uHepuuu. BapualMoOHHBIA NPUHLMUIT
["amunpTOHA. 3aKOHBI COXPAHEHUU U CBOICTBA CUMMETPHUHM IIPOCTPAHCTBA U BPEMEHH.

KonebGanusi cucreM ¢ OIHOM W MHOTMMH CTemneHAMH CBoOoabl. CBOOOIHBIE U
BBIHY’)KJICHHbIE KosieOanus. 3aTyxaromue konedanus. [TokazaTens 3aTyxaHusl.

Hedopmanuun u HanpspkeHus: B TBepablx Tenax. Moxynu FOura u casura. Kosdduument
Ilyaccona.

Mexanuka KuUIKOoCcTe W Ta30oB. TedeHue wuAeanbHOM >KUAKOCTU. YpaBHEHHE bepHyuu.
Jlamunapuoe u TypOynentHoe teueHus. Yucino Pelinonbaca. TeueHue BA3KOM KUIKOCTU. Y paBHEHHE
Hagbe - Ctokca. @opmyia Ilyasens.

Boxsbl B crutonHol cpene. YpaBHEHHE BOJIHBL. AKYCTHYSCKUE BOJHBL YIIBTPa3ByK. Dddext
Hormiepa.

1.2. Moaekyaspaas ¢pusuka.
TepMoaguHaMKuKa U cTaTHUCTHYecKas GpU3UKa

TepMOAMHAMUYECKUH M CTAaTUCTUYECKMH IOAXOJ K OIMCAHHMIO MOJIEKYJISPHBIX SIBICHUU.
Temneparypa. Ilocrosanas bonbnmana.

[lepBoe Hayano TepMoJMHAMMKH. BHyTpeHHss sHeprus, Teminora u paborta. Lluxindeckue
npoueccel. Hukn Kapuo wu ero KIIZ. Btopoe Hayano TepMOOMHAMHUKU. ODHTPOIHUA
TEPMOJMHAMHYECKON CUCTEMBI. Tepmonunamuueckas BEPOSTHOCTh u SHTPONUS.
TepmoanraMuyeckne noreHua sl O0Imue ycioBus paBHOBecHs (as.

BsaumopeiictBue Mmoisekyn. Mneanbusiii ra3. OcCHOBHBIE Ta3oBble 3aKOHBL. Pacmpenenenue
MOJIEKYJI Ta3a IO CKOpPOCTAM. MjeabHblli a3 BO BHEUIHEM NOTEHIMAIBHOM mose. Pacnpenenenue
bonpiMana. PeanpHble rassl. YpasHeHnue Ban-nep-Baansca.

Kanonunueckoe pacnpenenenue ['mb0ca. Cratuctuueckass cymMMma M CBOOOJHAs HSHEPruUs
cucrembl. Cratuctuka bose-OiHmuTeliHa u cratuctuka Pepmu-/lupaka. PaBHOBecHOE H3IydeHME
abcooTHO YepHoro tena. CrekTpanbHas IIOTHOCTh u3nydeHus. @opmyna [lnanka.

TennmoemkocTs TBepAbIX Ten. Teopun DitHmTeiiHa u [lebas.

Teopuss ¢daykryanuu. Onykryauuss IUioTHOCTH. bpoyHoBckoe aBmxenue. Dopmyiibl
OUHIITEHHA U1 AUCTIEPCUH UMITYJIbCA U CMELIEHNs OPOYHOBCKOM YaCTHUIIBI.

Kunkoctu. IloBepXHOCTHBIE HSHEPrUM W HATsOKEHUd. JlaBieHuWe MO HMCKPUBIICHHOM
nosepxHocThio. Dopmyna Jlanmaca. CMaunBaeMOCTh U KaWIIISIPHBIE SIBIEHUS, aAre3us. AacopOrus
KOMITOHEHTOB, hopmyra ['nb6ca.

Teepapie Tena. Kpucramiel. Cummerpust kpucramio. Jledextsl B kpuctamiax. da3oBbie
MIePEX0/Ibl IEPBOTO U BTOPOT'O poja. Y CIOBUS PaBHOBECUS U YCTONYHUBOCTH (a3.

SBnenus nepenoca. uddysus, 3akon duka; BHyTpeHHee TpeHue, 3akoH Hprorona-Crokca;
TEIJIONPOBOJHOCTb, 3aKOH Dypre.

Kunetnueckoe ypaBHenue bonbimana. [lonstue o6 H-teopeme. IlnazmeHHoe cocTosiHHe
BemecTBa. Kunertnueckoe ypaBHeHne Biiacosa. [loHATHE 0 caMOCOIIACOBAHHOM I1OJIE.

1.3. DyeKTpOAMHAMMKA M ONITHKA
OnextpocraTrueckue mnois. 3akoH Kynona. Teopema I'aycca. IloTeHuuman 3ieKTpHUYECKOTO
nosisi. 3akoH buo-Casapa-Jlamaca. Teopema 0 HUPKYISIIMM BEKTOpa HANPSHKEHHOCTH MAarHUTHOTO
HOJISL.



VYpaBHenuss MakcBemia B BakyyMme. CKaJlsipHBI M BEKTOpPHBIM MOTEHIMaubl. I3mydeHune
9JIEKTPOMArHUTHBIX BOJIH B 3JIEKTPUYECKOM JUIIOJIBHOM MpUONMKEHUH. YpaBHeHHs MakcBeiuia B
cpene.

JusnexTpuueckass  IOPOHULIAEMOCTb.  [IpocTpaHCTBEHHAass M BpEMEHHAas  JIUCIIEPCUU
JURJIEKTPUUECKON TPOHUIIaeMOCTH. [IpOBOTHUKH, CBEPXITPOBOAHUKY, TUIIEKTPUKHA U MAarHETUKU U UX
dbuznueckue CBOWCTBA.

[TpeoGpaszoBanue JlopeHma. 3akoHbl MpeoOpa30BaHUs MJIOTHOCTEH 3aps0B U TOKOB, MOJEH U
noteHuuanoB. I[IpeoOpa3oBaHue YacTOThl M BOJHOBOI'O BEKTOpa 3JEKTPOMArHUTHOM BOJIHBI MPH
npeoOpasoBanusx Jlopenna. Dddekr Jomnepa.

OCHOBBI 3JIEKTPOMAarHUTHOM TEOPHUM CBETA. DHEPIUsl M UMIYJbC CBETOBBIX BOJH. ONBITHI
JlebeneBa o M3MEPEHHUIO CBETOBOI'O AABJICHUS.

UnTepdepenmus cera. BpemenHas u npocTpaHCTBEHHasi KOrepeHTHOCTh. MHTepdhepoMeTpsl.
Hudpakuus csera. Ilpubmmwkenuss @penens u Dpaynrodepa. CrexrpanbHbie mpudbopbl. Poib
mubpakuu npu GOpPMUPOBAHUN ONITUYECKUX U300paKEHUI.

Hucnepcuss u noryomeHnue ceera. @a3zoBas U IpyIIoBas CKOpocTu cBera. OTpakeHue u
npejgomsieHue cBeta. MonekynapHoe paccesiHue cBera. @opmyna Panes. CrnektpalibHbli cocTaB
paccestHHOTO CBETA.

W3nyyenne ocuwisTopoB. EcTecTBeHHas IMpUHA CHEKTPAIbHOM JIMHUU. Y JapHOe
(CTOJIKHOBUTENBHOE) M JOILNIEPOBCKOE YIIMpeHue JUHUNA. KBasucranmoHapHoe HpHOIMKEHHE B
MaKpPOCKOIUYECKON IEKTPOAMHAMUKE U TPAHUIIBI €0 TPUMEHUMOCTH. CKUH-2PEKT.

Henuneiiable onTHYecKue sBIIeHUs. | 'eHepanus rapMOHUK, caMO()OKYCHpPOBKA CBETA.

1.4. ATomHas1 pu3nKa U KBAHTOBAas TEOPHUSs

OKcrnepuMEeHTaJIbHbIE (AKThI, JIEXkKAIIUEe B OCHOBE KBAHTOBOM TeOpHU. 3aKOHBI TEIJIOBOI'O
U3JIy4EHUsl KOHJIEHCUPOBaHHBIX cpell, popmyia [lnanka.

ATOMHBIEC CIIEKTpBl M3iyudeHus. Atom Bopopoaa. [locrynatsl bopa. OmbiTel Mo audpakunu
3JIEKTPOHOB U aTOMOB. BOJIHOBBIE 1 KOPITYCKYJIIpHBIE CBOMCTBA Martepuu. [ unoresa ae-bpoins.

OcHOBHbIE TOCTYyJaThl KBAaHTOBOM MeXxaHUKU. OmnepaTopbl KOOpIMHATBI U HMMITYJbCA.
I'amunbroHMaH. YHCTblE W CMELIAHHBIE COCTOSIHUS KBAHTOBOMEXAHWYECKOM cHUCTEMBIL. BomHoBas
¢yHkus u ee cBoicrBa. [lmoTHOCTH BEPOSATHOCTM M MaTpulla ILIOTHOCTH. IIpmHimn
HEOMPEIEIECHHOCTH.

Onucanve SBONIONMM  KBAaHTOBOMEXaHMYECKUX  cucreM. YpasHenus lllpenunrepa.
CrannonapHbele COCTOSHUA. JIMHEHHBIM KBAHTOBBIM TapMOHUYECKHM OCLWIIATOpP. OHEPrHMM U
BOJIHOBbIE (DYHKIMH CTAallMOHApHBIX cocTosiHUM. [IpoxokaeHue dyacTull depe3 MOTEHUHAIbHBIN
6apbep. TyHHenbHbIN 3 dexT.

JIBU>KeHHE B LEHTPaJbHOM IoJjie. ATOM BOJOpPO/A: BOJHOBbIE (DYHKIIMU U YPOBHMU SHEPTHUH.
OpOuTanbHBIl MEXaHUYECKUH M MarHUTHbIM MOMEHTHL. CnokeHHue MOMEHTOB. CHEKTphl aTOMOB
LIEJIOYHBIX METAJUIOB.

Bnusiuue MarHuTHoro mojs Ha usnydeHue. Oddexrsr 3eemana u Ilamena-baka. Dddekr
[lIrapka. YpaBuenue Jlupaka. CnuH-opOUTANIBHOE B3aUMOJACUCTBHE. TOHKAs CTPYKTypa CIEKTpa
aToma BOJOpPOJa.

Cucrembl TOXIECTBEHHbIX 4acTHL. CHMMETpPUYHBIE W AHTHCUMMETPHYHBIE BOJHOBBIC
¢yukuuu. bozons! u pepmuonst. [punuun [Naymnu.

MHuorosnexkTpoHHblii  arom. [lpuGnrkeHue caMOCOIJIacOBaHHOTO MOJS.  DJIEKTpOHHAst
KoHurypauus aroma. Tepm. Tonkas ctpykrypa tepma. Ilpubnmxenue LS u JJ-cBszeit. IlpaBuna
XyHpa.

[Tepuonnueckas cucrema snemeHtoB J.M.Menneneesa. Ilepuoast u rpynmsl. [lepexonHsie
JJIEMEHTBI.

DJNeKTpOMarHuTHBIE TEpexoJsl B aromMax M Mojekynax. IIpaBunma or6opa. CrHekTpsl
W3JTyYEHHUM.



OcHOBBI (U3KMKH MOJEKYI. Anuadatndyeckoe npuOmmkeHne. TepMbl JBYXaTOMHON MOJICKYJIBI.
Tunsl xumMuueckoil cBsaA3u. CHEKTphl NBYXaTOMHBIX  MOJIeKyd. M3iaydeHue cBera aroMamMu |
MoJieKynaMu. JIByxypoBHeBas cucreMa. CIIOHTaHHbBIE M BBIHYXJCHHbBIE IEPEXO/bl. Y CUJIEHUE CBETA,
Ja3epsbl.

JIBM>KEHME YacTULl B IEPUOAMUECKOM T10JI€, 30HHAs CTPYKTYpa SIHEPIE€TUUECKUX CIIEKTPOB.

1.5. ®u3uka aTOMHOIO S/Ipa U YACTHI

OCHOBHBIE XapaKTEPUCTUKHU aTOMHBIX sifep. IIpoToHbl u HelWTpoHbl. Macca u 3Heprus CBA3U
anpa. KBaHTOBbBIE XapaKTEPUCTUKU SJEPHBIX cocTOsiHUM. CMH siapa.

Monenu atomHbIX siaep. Mogens @epmu-raza, o0osoueyHass MOAEIb, MOJENb KUAKOW Karliu.
PagnoakTBHOCTE. 3aKOH PaJMOAKTUBHOTO pacmajaa, o - pacman, B - pacmang ¥ Y-u3lydeHue sjaep.
Oddext Meccbayspa. lenenue u cuntes saep. Llennas peakuus neneHus U TepMosiiepHasl peakius.
S nepnas sneprus. Peaktopsl.

n 0000IeHHass MOJenb siapa. MexaHu3Mbl saepHbIX peaknuil. Cedenust peaknuii. Kanamb
peaKuui.

SnepHble cuiabl U WX CBoOMcTBAa. YacTUIsl U B3auMoOJEHCTBUS. B3aumopeiicTBue kak oOMeH
KBaHTAMH KaJIMOPOBOYHOTO TOJNS (KATHOPOBOYHBIMU 0O030HaMH). DyHIaMEHTAJIbHBIE YaCTHUIBI -
JICNTOHBI U KBapKU. AHTUYACTHIIBL.

CwibHoe u cimaboe B3aumojeincTBus. KBapkoBas cTpykTypa anapoHoB. L[BetoBoit 3apsn
kBapkoB. ['moonbl. Cnabble pacmagsl KBAapKOB U JIENTOHOB. HEWTpMHO W aHTUHEHTPUHO.
BzaumopeiicTBrE HEUTPUHO C BEILIECTBOM.

CummeTpun u 3aKOHBI coxpaHeHus. OObenuHenuwe B3aumojeiicTBuil. Hykneocunres Bo
Bcenennon. flnepHbie peakuuu B 3Be3fax. B3auMoieicTBHE 4acTHI] M HM3IYYEHUH C BELIECTBOM.
[IpuHUUIIBI M METObI YCKOPEHUS 3apSyKEHHBIX YacTULl. MeTo1bl 1ETEKTUPOBAHMS YACTHII.

1.6 CnenmajibHble TUCHUIIMHBI. Bonpocbl

OcHoBHBIE CBEJICHHS O TBEPABIX Tenax. Kpucrammueckue u amopdHbIC Tena.

DnemeHThl KpucTtaimorpaduu. DneMenTapHslie sueiiku. Muaaekcsl Munnepa. Sueliku Burnepa-
3eiTia.

JledekTsl CTPYKTYphl B TBEpIbIX Telax. TouedyHble ASPEKThI -BaKaHCHUHU, MEXIYYy3elbHbIE
aTOMBI MaTOMBI 3amenieHus. Jucnokanuu. ['paHuibl 3epeH.

Turnsl cBs3eil B TBEpAbIX Tenax. MosekyisapHas CBs3b. IoHHas CBs3b.

®u3nKa TOHKHX IUIEHOK M HaHOMarepuaibl. MeToApl MOJy4eHUs TOHKUX IUIEHOK:
TEPMHUYECKOE HAMbUICHHUE, KaTOIHOE HAIlbUICHUE, SJIEKTPOIIOIIMPOBKA U NUTH(OBaHUE.

®a3bl u arperatibie cocTossHUs. OOpazoBanue HOBOU (ha3wl. [[oMoreHHOEe 0Opa3oBaHue (hasbl.
['ereporennoe oOpazoBanue (asbl.

PabGorta BbIXOJA 25IEKTpOHA W METOABI €€ M3ydeHUs. DOTOITEKTPUUYECKUN METOJ M METO]
3a/IepKUBAIOIINX MATEPUATIOB.

VYcnoBust paBHoBecus (a3 KUAKOCTh-TIAp, kpuctaiui-map. @opmyna Knaneitpona-Knaysuyca.

Conneuynas cuctema. Komerwsl, Mereoputsl, MeTeopbl. HoBeillme naHHble O MpUpPOJE
COJTHEYHOM CUCTEMBI.
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BOITPOCHI BCTYIIUTEJIBHBIX DK3AMEHOB B ACIIUPAHTYPY

B3aumogeiictBue monexyin. UneanbHbiil ra3. OCHOBHBIE Ta30BbIE 3aKOHBI.

Hopmanensiit a3pdext 3eemana. Ipdekr [Tamena-baka.

JlunaMyka maTepuanbHOM TOUKH. [locTynaTenbHOE M BpaliaTesIbHOE JBUKEHUS.

3aKOHBI COXpPAaHEHUs B MeXaHHUKe. CBOWCTBA CUMMETPUN IPOCTPAHCTBA U BPEMEHU.

KBantoBasg Teopusi u3nydeHHs. 3aKOHBI TEIUIOBOTO M3JIY4YEHMsI KOHJEHCHPOBAHHBIX Cpei,

dopmymna [Tnanka.

JledeKTsl CTPYKTYpHI B TBEPABIX Tesax. Toueunsie qedekThl. Juciokaimu.

7. JIBukeHue B IEHTPAIbHO-CUMMETPUYHOM I10Jie. 3aKOH BCEMHUPHOIO TATOTEHHUS. 3aKOHBI
Kennepa.

8. Yactunpl M ux B3auMoneHcTBHs. B3anmoneiicTBue kak OOMEH KBaHTaMH KaJMOPOBOYHOTO
noisis (kKanuOpoBouHBIMU 0Oo030HaMu). DyHaMEHTalbHbIE YaCTUIBl - JIENTOHBI U KBapKH.
AHTHYACTHIIBI.

9. TemmoeMKOCTh TBEPABIX TelN. TEOpHH TEIUIOEMKOCTH DifHITelHa 1 Jlebast.

10. KunemaTuka MaTepuanbHoi Touku. JIMHEHHbIE U yTII0BbIE CKOPOCTH U YCKOPEHHS.

11. OcHOBBI 3JI€KTPOMAarHUTHONW TEOPUU CBETa. DHEPrusi M HMITYJIbC CBETOBBIX BOJH. OIBITHI
JleGeneBa O U3MEPEHUIO CBETOBOT'O JIaBJICHHUS.

12. Dnementsl kpuctamiorpadun. Manexcer Muiepa. Sueiika Burnepa-3eiTia.

13. PaBHOBecHOe H3yyeHHne abCcoMOTHO YepHOro Tena. CriekTpaibHast MI0THOCTh U3ITyYeHHUS.

14. ®opmymna [1nanka.
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Ilepuognueckas cucrema aneMmeHToB J[.M.MenneneeBa. dusnueckue OCHOBBI. DJIEKTPOHHAs
CTPYKTypa aTOMOB.

TennoemkocTh TBepAbIX TeNl. Teopuu TemnoeMkocTy DiiHITeHA U Jlebast.

TenmoeMKoCTh TBEpBIX TeJl. Moaenu DiHITenHa.

DHepreTuyeckre ypoBHHU nepexoanl B aroMmax. Crektpsl. [IpaBuna otbopa.

Konebanus pemerku. AKyCTHYECKHE U ONTUYECKUE BOJIHBI B TBEPBIX TEJIAX.

JluHamMMKa CHUCTEMBl MaTepUabHBIX TOYEK. 3aKOHBl COXPAHEHUS DSHEPIUM M MOMEHTA
UMITyJIbCA B MEXAHUKE.

Hudpakimus u  uHTepdepenuuss csera. [lpubmmxenus @penens u  Dpaynrodepa.
CriextpanbHble TPHUOOPHI.

@u3nMYECKUE OCHOBBI HCHApeHUss M KOHAeHcauuu BojsHoro mapa. ®@opmyna Knanelpona-
Knaysnyca.

Tsepapie Tena. Kpucramisl. CumMerpus KpuctamioB. JledekTsl B KpucTamax.

Henenne n cunre3 snep. LlenmHas peakuus neneHuss U TepMosiiepHas peakuus. SnepHas
sHeprus. PeakTopsl.

Tumnsl cBsA3M B TBEpABIX Tenax. MoneKyspHas CBS3b.

PeanbHble ra3el. YpaBHeHne Ban-nep-Baansca.

CrieKTphl JByXaTOMHBIX MOJIEKYJ1. BpamarenpHble ClIEKTPBI

Tunel cBs3u B TBEpABbIX Tenax. VIoHHas CcBs3b.

XKunxoctu. KannmisgpHele siBnenus. [JaBieHue 1ox HCKpUBICHHON IIOBEPXHOCTBIO.

CrieKkTphl 1ByXaTOMHBIX MOJIEKYJ1. BpamiarenbHble ClIEKTPHI.

Kocmonorunyeckue npodaemsl. Teopust bonbiioro B3peiBa. PenukroBoe usnyueHue.

Bropoe  Havano = TepMOAMHAMUKH. OHTponusi  TEPMOJMHAMUYECKON CUCTEMBI.
TepMonnHaMuueckas BEpOATHOCTb U dHTponus. PopMmyia bosnbumana.

JIBroKeHHE 4YacTHL] B IIEPUOJMYECKOM IIOTEHLHAJIE M 30HHAs CTPYKTypa SHEPreTHYECKUX
CIEKTPOB. MeTaibl, AUIIEKTPUKHU U MTOJIYIIPOBOIHUKH.

®da3bl ¥ arperatibie COCTOsIHUSA. [ oMoreHHoe 00pazoBaHue ¢asbl.

JlunaMuyka MaTepuanbHOM TOUKH. 3aKOoHbl Hpl0TOHA. YpaBHEHUS JBUKEHUS.

CroxeHne CBEeTOBBIX BOJIH, KOrepeHTHOCTh. HTepdepenmus ceera. UuTephepomMeTpsi.
ITpoBOTHUKH, CBEPXITPOBOJHUKH, TUIJIEKTPUKN U MAaTHETHKHU U UX (PU3NYECKHE CBOUCTBA.
CB00OOHBIE U BBIHYK/IEHHbIE KoJieOaHus. 3aryxatomue konebanus. [lokasarens 3aTyxaHusl.
PaanoakTHBHOCTH. 3aKOH paJiMOaKTUBHOIO paclaja. o- pacnaj, 3-pacnaji, y-u3iaydeHue sjep.
[IpoctpancTBeHHblli poTaTop. OpOUTANBHBIA, MEXaHMYECKHMH W MArHUTHBIH MOMEHTHI.
VYrnoBas BoHOBas (QyHKITHSL.

Hedpopmaruu u HampspkeHHust B TBepAbIx Tenax. Monaynu HOnra u cnsura. Kosdduiment
ITyaccona.

OneIThl 10 aupakUuy 3JIEKTPOHOB M aTOMOB. BOJIHOBbIE M KOPIYCKYJSpHBIE CBOWMCTBA
yactull. ['unoresa ne-bpoiiis.

AKycThuecKHe BOJIHBL. YIIbTpa3BykK. Dddekt Jomuepa.

MexaHuka XUIKOCTEM M Tra3oB. TeyeHHe WICaNbHOW XUIKOCTH. YpaBHeHUE bepHysm.
JlamunapHoe u TypOyneHTHoe TeueHus. Yucno PeiiHonbca.

IIpoctpancTBeHHbIH poTaTop. OpOHUTaNbHBIM, MEXaHMYECKMH W MarHUTHBIH MOMEHTHI.
VYrioBas BOHOBas! PyHKITHS.

IlepBoe Hayao TepMOAMHAMUKU. BHYTpeHHss sHeprus, Temora u padora. Llukin KapHo u ero
KIII.

Tsepabie Tena. Kpucramisl. Cummerpus Kpuctamios. JledekTsl B KpucTaiiax.

Jenenne m cunte3 saep. llemHas peakuus AeleHHs W TepMosAaepHas peakuus. SnepHas
sHeprus. PeakTopsl.

Tumsl cBsI3U B TBEPBIX Tellax. MoJeKysipHas CBA3b.

CrieKTphl 1ByXaTOMHBIX MOJIEKYJ. BpamatenbHble CIEKTPBI.

JlunaMyka MaTepuabHON TOUKH. 3akoHbI HploTOHA. YpaBHEHUS TBIKECHUS.



52. IlpocTpancTBeHHbIM poTatop. OpOWTANbHBIA, MEXaHWYECKUH M MAarHUTHBIH MOMEHTHI.
VYrioBas BoHOBas PYHKITHS.

53.1lepBoe u BTOpOE Hauana TEPMOJUHAMUKH. BHYTpeHHSAs »SHeprus, Temiora U padoTa.
Huxnunueckue nporeccol. [{ukn Kapuo u ero KII/I.

54. TIpoxoxaeHHEe YaCcTUIl Yepe3 MOTCHIUATbHBINA Oaphep. TyHHETbHBIN YD (DEKT.

55. Ctpoenune Comnna. [[ukibl COTHEYHONW aKTUBHOCTH.



