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1. COAEP KAHUME ITPOI'PAMMBbI

1.1. Mexanuka

Kunemaruka matepuanbHOW TOYKH. JIMHEHHBIE M YIJIOBBIE CKOPOCTU U YCKOpeHus. [[uHamumka
MarepuaibHON TOYKH. 3akoHbl HbloTOHA. YpaBHEHMs ABWXKEHUS. [[MHaMHKa CUCTEMBI MaTE€pUAIbHBIX
TOYEK. 3aKOHbI COXPAHEHUS B MeXaHuke. [[BMkeHuMe B UEHTPAIbHO-CUMMETPHUYHOM IIOJ€. 3aKOH
BCEMUPHOIO TAroreHus. 3akonsl Kemepa.

Oyukuusa Jlarpamka u ypaBHeHus JlarpaHxka CUCTEMbl MarepUaibHbIX To4eK. IHTerpaisl
nBrKeHus. JlnHamuka aOCONIOTHO TBEpAoro tena. TeHzop uHepuuu. YpaBHeHus Ditnepa. [IBrkeHue
OTHOCHUTEJIBHO HEMHEPUMAIbHBIX cucTeM orcuera. Cuibl uHepuMu. BapualMoHHBI —IpUHIUI
["amMubTOHA. 3aKOHBI COXPAaHEHUH U CBOMCTBA CUMMETPHH ITPOCTPAHCTBA U BPEMEHH.

Konebanus cucteM ¢ 0JHON 1 MHOTUMH CTeNeHsIMH cBOOOIbl. CBOOOIHBIC U BBIHYX/ICHHbIE
kosnebanus. 3atyxaronme konebanus. [Tokazarens 3aTyxaHusl.

Jedopmaryu u HanpsbkeHus B TBepbIX Tenax. Moaynu FOnra u capura. Koaddurment Iyaccona.

MexaHnka JKUAKOCTEH M Ta30B. Te€4eHHE WACATbHOM JKUIKOCTU. YpaBHEHHE bepHymm.
Jlamunapaoe u TypOysneHTHoe TeueHus. Uucno PelinHonbica. Teuenue BSI3KOW SKHIKOCTH. YpaBHEHUE
Hagne - Crokca. @opmyna [lyazerns.

BonHbl B cIulomHoi cpene. YpaBHEHHE BOJIHBL. AKYCTHUECKHE BOJHBL YJBTPa3BYK. Dddekt
Horepa.

1.2. MouekyasipHasi puzmuka.
TepMonHAMUKA U CTATHCTUYECKAs PU3UKA

TepMOIMHAMMYECKUI W CTaTHUCTUYECKHAN IIOAXOJ K OIHCAaHWIO MOJICKYJSIPHBIX —SIBJICHUM.
Temneparypa. I[locrossHHas bonprmana.

[lepBoe Hawano TepMonvHaMUKU. BHyTpeHHssi sHeprus, Temiora u pabora. [luximueckue
npouecchl. [uxn Kapro u ero KIIJI. Bropoe Hauano TepMoguHaMUKK. DHTPOIUS TEPMOANHAMUYECKON
cucTeMbl. TepMOAMHAMUYECKasl BEPOSITHOCTh U BHTponus. TepMoauHaMuyeckrue noTeHuuansl. Ooiue
yCJIOBUsI paBHOBECHs (a3.

Bsaumoneiicteue momnekyn. WaeanbHblii ra3. OCHOBHblE Ta3oBble 3aKOHBI. Pacripenenenue
MOJIEKYJI ra3za IO CKOpOCTsAM. [neanpHbIi Ta3 BO BHEIIHEM IOTEHIMAIBHOM mose. Pacnpenenenue
bonbimana. PeanibHble ra3sl. YpaBHenue Ban-nep-Baanbca.

Kanonunueckoe pacnpenenenue ['m60ca. Craructuueckas cymma 1 CBOOOHAsI SHEPIHsl CUCTEMBI.
Craructuka boze-DitHmiTeiiHa u cratuctuka ®epmu-Jlupaka. PaBHOBecHOE wu3IydeHHE aOCOJIOTHO
4yepHoro tena. CrieKkTpaiibHas IIOTHOCTD W3nydeHus. @opmyia [Inanka.

TennoemkocTs TBepaAbIX Ten. Teopun DiiHmreiina u [lebas.

Teopust dykryarmu. dnykryanus mwioTHocTH. bpoyHoBckoe nprxenue. @opmysbl DifHiTeliHa
JUISL TUCTIEPCUH UMITYJIbCa U CMEIIEHHsI OPOYHOBCKOW YacTHUIIbI.

Kunkoctu. [ToBepXHOCTHBIE SHEPTUM U HATSDKEHUS. J[aBieHre N0/ NCKPUBJIEHHON TOBEPXHOCTBIO.
®opmyna Jlamuraca. CMaurBaeMOCTh W KalWUISIPHBIC SIBJICHUS, aare3us. AmcopOims KOMIIOHEHTOB,
¢dopmyna ['n66ca.

Tsepasie Tena. Kpucramisl. Cummerpust kpuctawioB. JledekTs! B kpuctamiax. da3zoBblie Iepexo/ibl
HIEpPBOTO U BTOPOTO poja. Y CIOBUS PaBHOBECHS U YCTOMUMBOCTH (has.

SAsnenus nepenoca. uddysus, 3akon Puka; BHyTpeHHee TpeHue, 3akoH Hprorona-Crokca;
TEIUIONPOBOIHOCTD, 3aKOH Dypbe.

Kunernueckoe ypaBHeHue bonbumana. Ilonstue 06 H-teopeme. IlnasmenHoe cocrosiHue
Belecta. Kunernueckoe ypasHenue Biacosa. [TonsATHE 0 cCaMOCOrIacOBaHHOM I1OJIE.

1.3. DieKTpoIMHAMMKA M ONITHKA
Onektpocratndeckue nois. 3akoH Kymona. Teopema ["aycca. [ToTeHIman 351eKTpuyecKoro mosisl.
3akoH buo-Casapa-Jlamiaca. Teopema 0 HUPKYJISAIMHA BEKTOPA HANPSHKEHHOCTH MAarHUTHOTO TTOJISL.
VpaBuenuss MakcBemia B Bakyyme. CKasIpHbI M BEKTOPHBIM MOTEHUWaNbl. 3mydeHue
AIIEKTPOMArHUTHBIX BOJIH B AJIEKTPUYECKOM JUIOILHOM NMPUOIKEHHU. Y paBHEeHHs MakcBelia B cpejie.



Jvbnexktpudeckas — mpoHunaeMocTtb.  IlpocTpaHcTBeHHas M BpeMEHHas — AMCIEPCHU
TMRJIEKTPUYECKOM mpoHuIaeMocTu. [IpoBOAHMKY, CBEPXIPOBOIHUKH, JUAIEKTPUKH W MAarHETHKH U HX
(u3udecKre CBOMCTBA.

IIpeobpazoBanue Jlopenma. 3akoHbI MpeoOpa3oBaHUs IUIOTHOCTEH 3apsiIoB M TOKOB, TOJICH H
noreHuuanoB. [IpeoOpa3oBaHMe YacTOTbl W BOJHOBOIO BEKTOpA 3JEKTPOMArHUTHOW BOJHBI IIPU
npeobOpazoBanmsix Jlopernna. Dddexr orepa.

OCHOBBI 3JIEKTPOMArHUTHOM TEOPUU CBETAa. ODHEPrUs M MMIIYJIbC CBETOBBIX BOJH. OIBITHI
JleGeneBa Mo U3MEPEHHIO CBETOBOTO JIaBJICHMUS.

Wurepdepenuust cBera. BpemeHHas M TpPOCTpaHCTBEHHAs KOTrepeHTHOCTh. MHTepdepomeTpsl.
Hudpaxmms cera. [Tpubmmkenus Openens u Opaynrodepa. CnekrpanbHbie proOopsl. Ponb audpaxiwm
npH (POPMUPOBAHUH ONITUIECKUX U300paKEHHH.

Hucnepcust u moryomienue cera. Pa3oBas W TpyHNoBas CKOpocTH cBeTa. OtpaxeHue Hu
npejgomiieHue cBera. MonekynsipHoe paccesHue cBera. ®Dopmyna Poanes.  CrniekTpanibHblii  cOCTaB
PacCEesTHHOTO CBETA.

Wznyuenne ocuuuiatopoB. EcrecTBeHHas IIuMpuHA — CHEKTPaJbHOM — JMHUM. Y JapHOe
(CTONKHOBUTENPHOE) U JIOIJIEPOBCKOE yIMpeHue IuHUK. KBasucranmoHapHoe mnpuOImkeHne B
MaKpOCKOIMYECKOH AJIEKTPOJMHAMUKE ¥ TPAHHIIBI €70 TPUMEHUMOCTH. CKHH-IPQEKT.

Henunelinbie ontryeckue sBieHus. [ eneparys rapMoHUK, caMO(OKYCHpPOBKa CBETA.

1.4. AToMHasi (pU3UKA M KBAHTOBAsSI TEOPHSI

OKcnepuMeHTallbHbIE (DaKThl, JIEKALIME B OCHOBE KBAaHTOBOM TEOpUH. 3aKOHbBI TEILIOBOIO
U3JTy4eHHs] KOHJICHCUPOBaHHbIX cpefl, hopmy:a [Inanka.

ATOMHBIE creKTpbl u3inydeHus. Atom Bojpopozaa. Ilocrynmarel Bopa. OmbiThl mo gudpaxumu
JJIEKTPOHOB ¥ aTOMOB. BOITHOBBIE M KOPITyCKYJISIpHBIE CBOWCTBA MaTepuH. [ unoresa ne-bpoiis.

OcHOBHBIE TIOCTYJaThl KBaHTOBOM MexaHMKH. OrepaTopbl KOOpPAMHATBI M MMITYJbCA.
['amunbToHMaH. YKCTbIE M CMEIIaHHBIE COCTOSIHUSI KBAHTOBOMEXAHWYECKOM crcTeMbl. BoiHoBas pyHKIms
1 ee cBoiCTBa. [[IMOTHOCTH BEPOATHOCTH M MaTpuiia IIOTHOCTH. [ [puHIIMI HEOTTPEIeTIEHHOCTH.

Onucanue BOIIOIMY KBAHTOBOMEXAHNYECKUX cucTeM. YpaBHeHus LlIpeaunrepa. CtanmoHapHble
COCTOSIHUA. JIMHEWHBI KBAaHTOBBIH TAPMOHMYECKMH OCHWIUIITOP. ODHEPTUU U BOJHOBBIE (DYHKLIUH
CTaIlMOHAPHBIX COCTOSIHUN. [TpoxokaeHre yacTull uepe3 MoTeHINaNbHbIN 0apbep. TyHHETbHBIN 3P QEKT.

JIBikeHre B IIEHTPaIbHOM Ioj€. ATOM BOAOpPOJA: BOJHOBBIE (PYHKIUM U YPOBHU DHEPIHH.
OpOuTanbHbIl MEXaHWYECKHMH M MarHUTHbIE MOMeHThl. CiokeHHe MOMEHTOB. CHeKTpbl aTOMOB
LIEJIOYHBIX METAJLIOB.

BrnusiHue mMarautHoro nosst Ha usnydeHue. Dddextsr 3eemana u [lamena-baka. Dddext llTapka.
Vpasuenue Jlupaka. CiuH-opOUTATIBHOE B3aUMOACUCTBHE. TOHKAsI CTPYKTypa CIIEKTpa aToMa BOJIOpO/ia.

CucreMbl TOXXIECTBEHHBIX yacTHll. CUMMETpUYHBIE M AHTUCUMMETPUYHBIE BOJIHOBBIE (DYHKIIMH.
bosons! u pepmuonsl. [puniun [Maymu.

MHorosnekTpoHHblii  aroM.  [IpubmkeHHe  CaMOCOIJIaCOBAHHOTO — MOJSA.  DJIEKTPOHHAsS
koH(wurypamus atoma. Tepm. Torkas ctpykrypa Tepma. [Ipubmmkenue LS n JJ-cesizeit. [IpaBuna Xyrna.

[Tepnomnueckas cucrema smementoB J[.M.MenneneeBa. Ilepuonsr m rpymmel. llepexonnsie
DJIEMEHTHI.

DNeKTpOMarHuTHBIE NIEPEXO/Ibl B aToMax 1 MoJiekyiax. [IpaBuina or6opa. CeKkTpbl H3Ty4eHHH.

OcHoBbl (pu3uKK MoseKysd. Anuabathdeckoe MpHONMKeHHe. TepMbl  JBYXaTOMHON MOJIEKYIIBL.
Tunel xuMudeckoi cBsa3U. CHEKTPhI IByXaTOMHBIX MOJIEKYI. M3iyueHne cBeTa aToMaMu M MOJIEKYJIAMHU.
JByxypoBHeBast cucreMa. CIIOHTaHHBIE U BBIHYKJICHHBIE TIEPEXO/IbL. Y CUIIEHUE CBETA, JIA3€PhI.

JIBrKEHME YacTUL] B IEPUOIUUECKOM I10JI€, 30HHAS CTPYKTYpa SHEPIeTUYECKUX CIIEKTPOB.

1.5. ®u3uka aTOMHOIO SI/IPA U YACTHI]
OCHOBHBIE XapaKTEPUCTUKN aTOMHBIX siiep. [IpoToHbI M HEUTPOHBL. Macca 1 sHeprus CBsA3U sAapa.
KBaHTOBBIE XapaKTEPUCTUKH AIEPHBIX cocTOssHUN. CIIUH sizipa.
Mopnemu atoMmHbIX siiep. Moaens @epmu-raza, o0omoueqHass MOJAEb, MOACTh JKHIKOM Karuiu.
PagnoakTHBHOCTB. 3aKOH paInOAKTHBHOTO PacIajia, o - pacnan, - pacnan u Y-usnydeHue saep. Dhdexr



Meccbayapa. [lenenne u cunte3 sipep. LlemHas peakius nelieHUs W TepMosiiepHas peakuus. SmepHast
sHeprusi. PeakTopsl.

U 0000meHHas Mojenb siapa. Mexanusmbl siepHbIx peakuuil. Ceuenust peakuuii. Kanaisr
peaxuu.

SnepHble cuabl M WX CBOMCTBA. YacTHWIBI M B3auMOJICHCTBUS. B3amMopeiicTBue Kak OOMEH
KBaHTaMM KaJIMOPOBOYHOTO MO (KaTuOpOoBOUYHBIMU O030HaMK). DyHAaMEHTAIbHBIE YaCTUIIBI - JIEITOHbI
Y KBapKHA. AHTUYACTHLIBIL.

CunbHOe U ciaboe B3aumMojieiicTBus. KBapkoBast cTpykTypa aapoHoB. [IBeTOBOM 3apsii KBapKOB.
I'moonbl. Cnabble pacnazibl KBapKoB U JenToHOB. HelltpuHo u anTuHeiTpuHo. B3auMoaelicTBre HEUTPUHO
C BELIECTBOM.

Cummerpun u  3aKoHBI coxpaHeHusi. OObeauHeHue B3auMmopeicTBuid. HykieocuHTe3 BO
Bcenennoit. SlnepHpie peakuuu B 3Be3lax. B3auMMojeicTBHE YacTUIl M U3JIYYEHUH C BELIECTBOM.
[TpuHIUTIBI 1 METO/BI YCKOPEHUS 3apsKEHHBIX YacTUll. MeTo/ibl AETEKTUPOBAHUSI YaCTHIL.

1.6 CneunajbHble AUCHMILIMHBL. Bonpockl

OcHoBHBIE CBeJleHUs 0 TBepAbIX Tenax. Kpucramueckue u amop@Hble Tena.

OneMeHTHl Kpuctauorpaduu. JnemeHTapHbie ssueriku. Maaekcel Musutepa. Sueiiku Burnepa-
3eHrTua.

JedexTsl CTpyKTypbl B TBepAbIX Tenax. TouedHble NeeKThl -BaKaHCHH, MEXKIyy3eIbHbIC
aTOMBI MaTOMBI 3aMeleHus. Jucnokanuu. I'panuibl 3epeH.

Tunel cBsA3el B TBEpABIX Tenax. MonekyisipHas cBsi3b. MloHHas CBA3b.

®u3znka TOHKMX IUIEHOK M HaHOMaTepuaiabl. MeTonbl IOJIIy4€HUs TOHKHMX IUIEHOK:
TEPMHUYECKOE HAIbUIEHHUE, KaTOJIHOE HAIlbUIEHUE, 3JIEKTPOIIOJIMPOBKA U UTH(OBaHUE.

®a3bl 1 arperatHble coctosiHUs. OOpa3oBaHue HOBOMU (a3bl. 'oMorenHoe obpa3zoBaHue (a3bl.
I'eTreporenHoe obpa3oBaHue Gassl.

PaGoTa BbIXOza 3JEKTpPOHA U METOJbl ee u3ydeHus. POTOIIEKTPUUECKUH METO] U METO[
3a/1eP’)KUBAIOIINX MATEPHAIIOB.

VYcnoBus paBHOBecHs (a3 )KUAKOCTh-Nap, Kpuctami-nap. @opmyna Knanelipona-Kiaysuyca.

Conneuynas cucrema. Kometrbl, Mereoputhl, Mereopbl. Hopelimme naHHbBIE O HpUpOJIE
COJIHEYHOHN CUCTEMBI.
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BOITPOCHI BCTYIIUTEJIbBHBIX DK3AMEHOB B ACIIUPAHTYPY

B3aumogeiictBue monexyin. UneanbHsbiil ra3. OCHOBHBIE Ta30BbIC 3aKOHBI.

Hopwmansnsiii addext 3eemana. pdext [Tamena-baxka.

Jlunamyka matepuanbHOM TOUKH. [locTynaTennbHOE U BpaliaTesIbHOE JBUKEHUS.

3aKOHBI cCOXpaHeHus B MexaHuke. CBOMCTBA CUMMETPUU IPOCTPAHCTBA U BPEMEHHU.

KBanroBas Teopusi uznydeHus. 3aKOHbI TEIUIOBOTO M3JIY4YE€HHS KOHICHCHUPOBAHHBIX CpeEs,
dopmymna [Tnanka.

JledeKTsl CTPYKTYpHI B TBEPABIX Telax. Toueunsie nqedekThl. Juciokammm.

JIBM>KEHHE B LIEHTPAJIbHO-CUMMETPUYHOM II0JI€. 3aKOH BCEMHPHOTO TATOTEHHUSA. 3aKOHBI
Kennepa.

Yactunpl 1 uUX B3auMojeicTBus. B3ammopeilicTBue kak OOMEH KBaHTaMU KalWOpPOBOYHOI'O
nosisi (KanuOpoBOUHBIMU 0O030HamMu). DyHIaMEHTAJIbHbIE YAaCTHUIBl - JIENTOHBI W KBAapKH.
AHTHYACTHIIBI.

TennmoemkocTh TBepAbIX TeNl. Teopuu TemnoeMkocTy DiHIITeHa U Jlebast.

Kunemarnka MaTepuanbHOU TOUKH. JIMHEWHBIE U YTII0BbIE CKOPOCTH U YCKOPEHHUS.

OCHOBBI 2JIEKTPOMarHUTHOW TEOPUU CBETa. DHEPrusi U UMIYJIbC CBETOBBIX BOJH. OMBITHI
JleGeneBa O U3MEPEHUIO CBETOBOI'O JIaBJICHHUS.

OnemenTsl Kpuctauorpaduu. Muanexkcsl Muinepa. Sueiika Burnepa-3eiitua.

PaBHOBecHOe n3nydeHne aOCOMOTHO YepHOTo Tena. CreKTpaibHas INIOTHOCTh U3y4YeHUs.
®opmymna [Lnanka.

Ilepuoanueckas cucrema aneMeHToB J[.M.MenneneeBa. @uznueckue OCHOBBI. JJIEKTPOHHAs
CTPYKTYpa aTOMOB.

TenmoemkocTs TBepAbIX Tel. Teopuu TeruoemkocTy DitHmTeiiHa u [lebas.

TenmoeMKoCTh TBEpABIX Tell. Moaenu DUHITENHA.

DHepreTuyeckre ypoBHHU nepexoanl B aroMmax. Crektpsl. [IpaBuia otdopa.

Konebanus pemerku. AKycTHYeCKHE U ONTHYECKHE BOITHBI B TBEP/IbIX TEJaX.

JluHaMMKa CHUCTEMBI MAaTEpUalIbHBIX TOYEK. 3aKOHBI COXpPAHEHWS DSHEPrUM M MOMEHTa
UMITyJIbCa B MEXaHUKE.

Hudpakius u  uHTepdepeHuus cpera. llpubmmxenus OPpenens u  Dpaynrodepa.
CrniexTpanbHble TPUOOPHI.

@u3nyecKkue OCHOBBI UCIAPEHMs] M KOHJEHcaluu BojasHoro mnapa. ®opmyna Knaneiipona-
Knaysnyca.

Tsepapie Tena. Kpucramisl. CumMerpus Kpuctamios. JledhekTsl B KpucTaax.
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Henenne u cunte3 saep. llemnas peakuus neineHHUs U TepMoOsiAepHas peakuus. fnepHas
sHeprus. PeakTopsl.

Turmbl cBsI3U B TBEPBIX Tellax. MOJEKysIpHast CBA3b.

Peanbnbie ra3el. YpaBuenue Ban-nep-Baanbca.

CrieKkTphl 1ByXaTOMHBIX MOJIEKYI. BpamiarenpHble cIEKTpbI

Tunel cBsi3u B TBepAbIX Tenax. IoHHas CBs3b.

Kunkoctu. Kanunnspuele siBnenus. JlaBiaeHue o1 MCKPUBICHHOW OBEPXHOCTBIO.

CrnexTpsl JByXaTOMHBIX MOJIEKYJI. BpalareabHble CIEKTPBHI.

Kocmonoruyeckue npodaemsl. Teopust Bonbmioro B3peiBa. PenukroBoe uznyueHue.

Bropoe Hayajio TEPMOJANHAMUKH. OHTponus TEPMOIMHAMHYECKOU CHUCTEMBI.
TepmoanHaMuueckas BEpOSITHOCTb U dHTponus. dopmyna bonbimana.

JIBrkeHre 4YacTHL] B IEPUOJMYECKOM IIOTEHUHMAJIE M 30HHAs CTPYKTypa SHEPreTHYECKUX
CIEKTPOB. MeTauibl, IUAJIEKTPUKU U ITOTYIIPOBOJIHUKU.

®a3pl U arperatHble cocTosHus. ['omorenHoe obpa3zoBaHue (assbl.

JlunaMurka mMaTepuagibHON TOUKH. 3akoHbI HploTOHA. Y paBHEHUS JTBUKEHUSA.

CrnosxeHue CBETOBBIX BOJIH, KOrepeHTHOCTh. MHTepdepennus cBera. HTepdhepoMeTphi.
[TpoBOTHUKH, CBEPXITPOBOTHUKH, THIICKTPUKN M MATHETHKHU U UX (PU3NIECKHE CBOWCTBA.
CBobOoHBIC U BBIHYKJIEHHBIE KoJebanud. 3aryxaromue konebanus. [lokasarens 3aTyxaHusl.
PaanoakTHBHOCTH. 3aKOH paJIMOaKTHBHOTO paciiaja. o- pacma, 3-pacnaj, y-u3iIydeHue sep.
[IpocTpancTBeHHbI poTatop. OpOUTANbHBIA, MEXaHWYECKUH U MAarHUTHBIH MOMEHTHI.
VYrnoBas BOHOBAs (QyHKITHSL.

Hedpopmarun u HampspbkeHuss B TBepAblx Tenax. Monynu HOnra m cnsura. Kosddumment
Ilyaccona.

OnpiTel 10 aUdpakUuU SIEKTPOHOB M aTOMOB. BOJIHOBBIE M KOPIYCKYJSpHBIE CBOWCTBA
yacrtull. ['unoresa ne-bpons.

AxycTudeckue BOJHBL. YIbTpa3Byk. DdexT [omiepa.

MexaHuka XUIKOCTE M Ta30B. TeyeHuWe uIealbHOW KUJIKOCTH. YpaBHeHUE bepHyri.
JlamunapHoe u TypOyneHTHoe TeueHus. Uucio PeifHonbca.

[IpoctpanctBeHHBIN poTatop. OpOUTANBHBIMA, MEXaHUYECKUW W MAarHUTHBIA MOMEHTHI.
YrnoBast BOTHOBas (PyHKITHSL.

[lepBoe Hayasio TepMOAMHAMUKH. BHYTpeHHsIs sHeprus, Temnora u padora. Llukn Kaphao u ero
KII.

Tsepapie Tena. Kpuctamasl. CuMMerpust kpuctamioB. [ledekTsl B kpucTauiax.

Henenne u cunte3 saep. llemnas peaxkuus AelleHHs W TepMoOsiiepHas peakuus. SnepHas
sHeprus. PeakTopsl.

Tunel cBsA34 B TBEpABIX Tenax. MoseKyspHas CBA3b.

CrieKkTphl IByXaTOMHBIX MOJIEKYJ1. BpamarenbHble ClIEKTPHI.

JlunaMurka mMaTepuanbHOM TOUKHU. 3akOoHbI Hpl0TOHA. YpaBHEHUS IBUKEHUS.
[IpoctpanctBeHHBI poTatop. OpOUTANBHBIA, MEXaHUYECKMA W MArHUTHBIK MOMEHTHI.
YrnoBast BOTHOBas (PyHKITHSL.

[lepBoe u BTOpO€ Hayala TepMOAMHAMUKH. BHYTpeHHss1 sHeprus, Temsjaora u paloTa.
Huxknuueckue npoueccel. Lukn Kapuo u ero KII/I.

[TpoxoxaeHune YacTuil Yepe3 MOTCHITMATBHBINA Oapbep. TyHHENbHBIN Y (EKT.

Crpoenne Connua. L{UKiIbl COTHEUHON aKTUBHOCTH.



