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1. BBenenue

[lporpamma BCTYNUTENLHOTO SK3aMEHA IO CHeNuanbHON auciumuinae PhD-
JIOKTOpaHTYypbl chopMHpOBaHa B 00BEME MPOrpaMM TMPEAIISCTBYIONINX CTyIEHEH
BbICIIEr0  oOpa3oBaHus  (OakaiaBpuaTta) M IOCJIEBY30BCKOTO  OOpa3oBaHuUs
(MarucTpatyphbl).

2. HammeHnoBanue AUCHUIIVIMHBI U HX OCHOBHBIC pa3aeJibl

2.1. O0mas ¢pusuka. Mexanuka

Tema 1. Kunemarunka

Mexanuueckoe aBwxkeHue. Bektopsl. Ckopocth. Yckopenue. IloctynarenbHoe
JBH>KEHUE TBEPAOTO TEIA.

Tema 2. JIunaMyKa MaTepuaIbHON TOUKHU

NHueprmanbHble cUCTEMBbI OoTcueTa. 3akoH uHepiuu. Cuna u Macca. Bropoil 3akoH
Hotorona. Tpertnii 3akon Hptotona. Cunbl. Cuna TsxecTH U Bec. Ynpyrue cuibl. Cuibl
TPEHUS.

Tema 3. 3aK0HBI COXpaHEHUS

Coxpanstomuecs: BEJIMYMHBI. 3aKOH COXpaHEHUsS HUMITyJibca. DHeprus u pabora.
CkansipHoe mpousBefieHue BekTopoB Kunermueckass sHepruss u pabora. Pabora.
KoncepBaruBnble cwibl. [loTeHIManbHas 3HEpPruss MaTepUAIBHOM TOYKUM BO BHEIIHEM
cuioBoM mnodne. [loTeHnuanbHas 3HEPTryUsl B3aUMOJECUCTBUSA. 3aKOH COXPAHEHHUSI SHEPTHUMU.
Coynapenue tein. MOMEHT chiibl. 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA.

Tema 4. MexaHuka TBEpAOTO Tela

Kunematnka BpamarenbHOro aABrmkeHUs. [lnockoe nBUXKEHHE TBEPAOrO Teua.
JIBMeHue LeHTpa Macc TBEpJOro Tena. Bpalenue TBEpaoro Tejaa BOKPYT HEMOABHUKHOU
ocu. MomeHnt mHepuuu. KuHerndeckas sHeprusi Bpamaromerocss tena. KuHetnueckas
JHEprus Tesa NPy IJIOCKOM JABHKEHUHU. [ MPOCKOIBI.

Tema 5. HenHepuuanbHble CUCTEMBI OTCUETA

Cunet unepuuu. llentpobexknas cuina unepuuu. Cuna Kopuonmca. Mexanuka
xKuakocted. OnucaHue ABWKEHUS >KUAKOCTeH. YpaBHeHue bepHymiu.  Hcreuenue
KUIKOCTHU u3 OTBEPCTHS. Bsi3kocTs. Teuenue KUIKOCTHU B TpyOax
JIBH>KEHUE Tell B KUIAKOCTAX U ras3ax.

Tema 7. DneMeHTbI ClIelMANIbHON TEOPUU OTHOCUTEIBHOCTHU

[Ipuamun  orHocutenbHOCcTH  ['amunes. IlocTynarel  cnenuanbHOM — TEOpUH
otHocutenbHOCTH. [IpeoOpazoBanus Jlopenma. CnenctBust u3 npeodpazoBanuii JlopeHra.
WNurtepBan. IlpeoOpazoBaHue u CJHOXKEHHE CKOPOCTEW. PeNsSTUBUCTCKUIA HMITYJIbC.
PenstuBucTckoe BbIpakeHuEe s dHEpruv. B3anmmocBa3b Maccbl U 3Hepruu. [lokos.
Yactuupl ¢ HyJIEBOM Maccou. [ paHUIIBI MPUMEHUMOCTH HBIOTOHOBCKOW MEXAHHUKHU.

Tema 8. ['paBuTanus

3aKOH BCEMHMPHOTO TATOTeHUA. ['paBuTanrioHHoe mnose. Kocmuueckne CKOpOCTH.
Teopust OTHOCUTENBHOCTH.
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2.2. TepmoauHaMuKa U MoJIeKyJIsipHas puznka
Tema 1. Temneparypa
Temmneparypa U TEpMOAMHAMUYECKOE paBHOBecHE. TepMOCKON M TeMIepaTypHBIE
TOYKU. DMIUPUYECKUE TEMIEPATYPHBIE MIKainbl. MaeanbHO-Ta3oBas IIKala TEMIEPATyp.
Buaesl tepmomeTpoB. MexayHapoaHas MPaKTHUECKass TEMIlIEpaTypHas IIKaja. 3aKOHbI
UJeaNbHbIX Ta30B. YPAaBHEHUE COCTOSIHUS M €ro CJIEACTBHS Il OECKOHEYHO MajlbIX
poreccoB. MakpOCKONMYECKHE MTAPAMETPHI.
Tema 2. IlepBoe HayaJ10 TEPMOAUHAMUKHU
KBasucratuueckue mpouecchl. Makpockonuyeckas pabora. IlepBoe Hauamo
TEPMOJMHAMUKHN JUIsl CHCTEMbl B ajuadbaruyeckod oOosouke. BHyTpeHHssi sHeprus.
KonmuuectBo  Terumotel.  Marematuueckas — (opMyJlMpoBKa — NEpBOrO  Hauaja
TepMoAMHAaMUKHU. 3akoH I'ecca. TermmoeMKocTb. BHYTpeHHs 3HEprus HIEAIBHOIO Trasa.
3akon Jlxoyns. YpasHenue PoOepra Maitepa. Anuabatuueckuil mporiecc. YpaBHEHHUE
[lyaccona. Onpenenenue Cp/Cv merogom Knemana u /lezopma. CkopocTh 3ByKa B raszax.
VYpaBuenue bepuyinnu. CKOpoCTh UCTEUEHUS Tra3a U3 OTBEPCTHUS.
Tema 3. Bropoe Ha4ano TEpMOIMHAMUKHI
Paznuunbie GOpMYTUPOBKH OCHOBHOTO IMOCTYJIAaTa, BBIPAXKAIOIIETO BTOPOE HAydajo
TepMmoauHaMuku. O6patumeie U HeoOpaTumeie nporecchl. [ukn Kapuo u Teopema Kapho.
TepmonnHamuueckass MIKana TeMIeparyp. TOXKIECTBEHHOCTh TEPMOAMHAMHYECKON
IIKaJbl TEMIEPATyp CO IIKAJIOW HIeaJbHO-Ta30BOro TepmMomerpa. [IpuBeneHue mikaibl
razoBoro TEpMOMETpa K TepMoauMHaMuueckoil mkane. HepaBenctBo Kiaysmyca (nams
yacTHoro ciydas). HepaBenctBo Kiayzuyca B o6mem Buae. [lpuHuun nTuHaMu4yecKoro
ororieHus. PaBeHctBo Knaysumyca. OHrTponusa. 3aKkOH BO3pacTaHUs JHTPOIMHU.
OO6o0011IeHne MOHATUSL YHTPOIIMU HAa HEPaBHOBECHBIE COCTOsIHUS. Bo3pacTanue sHTponuu
npu  guddysun  r1azoB. Ilapamokc [mb6ca. Tepmomunamudeckue  GyHKIHH.
Tepmonunamuueckass teopus sddekra Jxoymsa-Tomcona. MakcumansHas paborta u
CBOOOJHAsT JHEpPrus. OJNEKTPOABMXKYIlAs Cuja TalbBaHUYECKOTro »siemeHTa. OOmue
KpUTEpUHU TepMoauHaMU4eckor ycronuuBocTu. IlpmHumn Jle-Illatense-bpayna w
YCTOMYHUBOCTH TEPMOJANHAMUYECKOTO PABHOBECHS.
Tema 4. TenaonpoBOAHOCTH
VYpaBHeHue TemIonpoBoAHOCTH. CTallMOHAapHBIE 3aJaud  TEIUIOIPOBOIHOCTH.
Hecraunonapusie 3agaun. Teopema enumHCTBEHHOCTH. [IpuHIMI cynepno3unuu
Temreparyp. TemmneparypHble BOJHBI. 3agada OO0 OCTBIBAHMM TOJTYIPOCTPAHCTBA.
BHemnss temonepenaya.
Tema 5. MoiiekynsipHO-KMHETHUYECKAs] TEOPUS BELIECTBA
JlaBieHue rasa ¢ TOYKHM 3PEHMSI MOJIEKYJISPHO-KMHETHYECKOM Teopuu. Ckopoctu
TETUIOBOTO JBM)KEHUS Ta30BBIX MouieKyJd. JlaBneHune (QOTOHHOro rasza. MoJekyspHO-
KMHETHUYECKHI CMBICII TeMIleparypbl. PaBHOMeEpHOE pacnpenencHne KHUHETUYECKOU
SHEPrUy TEIUIOBOIO JIBMXKEHMSI MO MOCTYIATEIbHBIM CTENEHSIM CBOOOAbI. PaBHOMepHOE
pacnpesiesieHue KHHETUYECKON 3HEPIuM 10 CTENEHSIM CBOOObl. BpoyHOBCKOE ABMKEHUE.
BpamarensHoe 6poyHoBckoe qBrmxkeHue Kiiaccuueckast Teopusi TEMIIOEMKOCTH U1€aIbHBIX
ra3oB MOJIEKYJSIPHO-KMHETHYECKON Teopuu BemiecTBa. AnnadaTHyecKkoe HarpeBaHHE H
OXJIQXJEHUE ra3a C TOYKM 3PEHMS MOJIEKYJIPHO-KMHETHYECKOW Teopuu. Knaccmueckas
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TEOpUsl TEIUIOEMKOCTH TBEPABIX Ted (KpucramioB). HemocTaTouHOCTh KilacCHYECKOM
Teopuu TeroeMKkocTe. [loHsATHEe 0 KBaHTOBOM TeOpuH (KaueCTBEHHOE PACCMOTPEHHUE.

Tema 6. CratucTrueckue pactpeneneHus

Pacnpenenenne ckopocTteldd MOJEKYJbl rasa. 3aKOH pacIpeiesieHUusl CKOpPOCTEN
Makcgemnna. Pacnipenenenre MoieKysa 1Mo aOCOMIOTHBIM 3HaueHUsM ckopoctei. CpenHue
CKOPOCTH MOJEKYIL. [IpyHOMO ETanbHOTO pPaBHOBECHsA. 3aKOH pacHpeacsICHUs
bonbimana. OHTponus u BepoATHOCTh. Dnykryanmu. Meton Haubonee BepOSITHOIO
pactipenenenuss B craructuke bompnmana.  Cratuctuxku ®epmu-/Iupaka u  bozse-
Oitnmrelina. Teopema HepHera. KBaHTOBasi TeOpus TEIIIOEMKOCTEN DUHIITEIHA.

Tema 7. SIBieHus nepexoca B rasax

Cpenusisi nnmuHa cBoboiHOTrO Tipobera. DddextuBHoe ceuenue. OcnabiieHne mydka
MOJIEKYJ B rasze. Bs3kocTh M TemonpoBoaHOCTh ra3oB. Camonuddysus B razax. Cssb
mubdy3un ¢ MNOABWXKHOCTHIO vacTulbl. KouuenTpauvonHas auddysus B raszax.
BbpoyHoBckoe nBmwxkeHue kak mnpouecc audpdysuu. Tepmuueckas auddys3uss B raszax.
SBneHus B pa3pexEHHbIX Tazax. MOJNEKYJISIpPHOE TEUEHHE YJIbTPapa3peKeHHOro ras3a
yepe3 NpSAMOJIUHEHHYIO TPYOy.

Tema 8. PeanbHble rassl

MonekynsipHble CHUJIbI U OTCTYIUIEHHS] OT 3aKOHOB WJICAJIbHBIX Ta30B. Y paBHEHUE
Ban-nep-Baanesca.Ypasuenue urepuun. HM3orepmsl raza Ban-nep-Baanbsca. M3oTepmsl
peanbHoro raza. IlpaBuno MakcBemna. HempepbIBHOCTH Ta3000pa3HOTO M KHJIKOTO
cocTossHUM BemiecTBa. CBOMCTBa BEIIECTBA B KPUTHYECKOM cocTosiHMM. OnpeneneHue
KPUTHYECKUX TMapaMeTpoB. BuyTpenusis sHeprus raza Ban-nep-Baansca. Dddext
Ixoyna-Tomcona i raza Ban-gep-Baanbca. MeToibl moydeHUsl HU3KUX TEMIIEPATYP U
CKVKEHUS Ta30B.

Tema 9. IloBepXHOCTHOE HATS)KEHHUE

TepmoauHaMKKa TMOBEPXHOCTHOTO HATSKEHUS. Pa3HOCTh MaBIIEHWW 110 pa3HbIE
CTOPOHBI HM30THYTOM TOBEPXHOCTH KUAKOCTH. Dopmyna Jlannaca. KanumisipHo-
IPaBUTALMOHHBIC BOJIHBI MAJION aMIUIUTYIbI.

Tema 10. dazoBbie paBHOBecHs U (a30BbIC MPEBPAIICHHS

@®a3pl U (das3oBble MPEBpalICHHUS. YcnoBue paBHOBecusi (a3 XUMHUYECKHU
ONHOPOJHOrO  BemecTtBa. YpaBHeHue  Knanelpona-Knaysuyca. Hcnapenne wu
KoHJIeHcalusl. [lnaBneHne W KpucTaid3auus. 3aBUCUMOCTb JABJICHUSI HACBIILIEHHOTO
rapa OT TemIeparypsl. TenmoeMKOCTh HACHIIEHHOTO napa. TpoiHble TOUKU. JlnarpaMmMsl
cocrosiHusA. Kunenue m neperpeBaHue KUIKOCTU. 3aBUCUMOCTH JABJICHHSI HACBIIEHHOIO
mapa OT KPUBU3HBI MOBEPXHOCTH KHAKOCTH. MertacTtaOmibHble cocTOsiHUS. Da3oBbie
MpeBpalleHus BTOpOro pojga. KOHBEKTHBHAsA YCTOMYUBOCTD KUJKOCTEHN U ra3o0B.

Tema 11. PacTBOpBI

PactBopumocTts Ten. OcMoc u ocMoTudeckoe AaBieHue. 3akoH Payins. [loBeienue
TOYKM KWTICHUS W TIOHIKEHHWE TOYKHW 3amep3aHusi pactBopa. llpaBuio ¢a3. J[marpammsr
COCTOSIHUSI OMHAPHBIX CMECEH.

Tema 12. CuMmmeTpus U CTPOEHUE KPUCTAIIIIOB

Cummerpuss ten. Kpucrannmueckme pemerku. Kpucraummdeckne CHCTEMBL.
[IpocTpaHCTBEHHBIE TPYNIbl U KPUCTALIMYECKHE KIIACCHI KPUCTAIIOB. MUIIepoBCKue
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MHIEKCHl M WHIEKCHl HANpaBleHUU. PemeTkn XMMHYECKUX AJIEMEHTOB U COEIMHEHHH.
JledeKThl B KpucCTaIax.

2.3. Kypc o6meii pusuku. IjIeKTpu4ecTBO

Tema 1. DnekTpruueckoe noJie B BakyyMme

Onektpuueckuii 3apsia. 3akoH Kyinona. Dnektpuueckoe mone. HampsikeHHOCTH
nonst. [loreHuuan. DOHeprus B3aUMOJECUCTBUS CUCTEMBI  3apsiaoB. CBi3b MEXIY
HaNpsHKEHHOCTBIO DJIEKTPUUECKOrO0 MoJiss M mnoTeHuuaioMm. Junoinb. . Ilome cuctemsl
3apsiIoB Ha OOJBIIUX paccTosiHUSX. OnucaHue CBOMCTB BEKTOPHBIX mosel. [upkymnsius u
poTOp AnekTpocTaTuyeckoro nois. Teopema I'aycca.

Tema 2. DneKkTpuuecKoe NoJie B IUIJIEKTPUKAxX

[Tonsipubie U HenossipHble MoOseKyJbl. [lonspuzanua ausnektpukos. [lose BHyTpH
nudnekTpuka. OObeMHBIE U TTOBEPXHOCTHBIEC CBSI3aHHBIC 3apsibl. BEKTOp 2JIEKTPUYECKOTO
CMEIIICHUs. Y CIIOBUSI Ha TPaHUIIE ABYX IMAJIEKTpUKOB. CHilbl, NEHCTBYIOIIME HA 3aps] B
nuaneKkTpuke. CEerHeTOIEKTPUKHU.

Tema 3. IIpOBOJHUKH B 3JIEKTPUUECKOM I10JIE

PaBHOBecue 3apsanoB Ha mnpoBoaHUKE. [[pOBOJHMK BO BHEIIHEM JJIEKTPUUECKOM
noJie. DJIEKTPOeMKOCTh. KoHeHCaTOpBI.

Tema 4. DHeprus dI€KTPUUECKOTO TOJIS

DHeprusi 3apspDKEHHOTO  MPOBOAHUKA. OHEPrus 3apsyKeHHOTO KOHAEHcaTopa.
DHeprus 3AEKTPUYECKOr0 MOJIA.

Tema 5. [IoCTOSTHHBIN IIEKTPUYECKUNA TOK

DNEeKTPUYECKUU TOK. YPAaBHEHHUE HENPEPBIBHOCTU. DJIEKTPOABUKYIIAS CHIIA. 3aKOH
Oma. ConpoTuBI€HUE MPOBOAHUKOB. 3akoH Oma uisi HEOAHOPOAHOTO y4YacTKa LIEMHU.
PasBerBnennsie nenu. [IpaBuna Kupxroda. Momuocts Toka. 3akon [xoymns —Jlenna.

Tema 6. MarHuTHOE MOJI€ B BAKyyMe

BzaumopeiictBue TokoB. MarnutHoe mnoJjie. Ilone aBwkylerocs 3apsiaa. 3akoH
buo—Casapa. Cuna Jlopenma. 3akoH Awmmnepa. MarHuTHoe B3aUMOJEHCTBHE Kak
penstuBucTCKUM 3¢ dexT. KoHTyp ¢ TOKOM B MarHuTHOM Iojie. MarHUTHOE MOJie KOHTYpa
c TokoM. PabGora, coBepmiaemMas Tpu TEPEMEIICHHMH TOKAa B MAarHUTHOM TIOJIE.
JluBepreHuus U poTop MarHuTHOro noiist. Ilone conenonaa u roponaa.

Tema 7. MarautHoe 1oJie B BEIIECTBE

Hamarunuenune maruetuka. HanpspK€HHOCT MAarHUTHOTO 10J1s. Beraucienue mnoss
B MAarHeTHKax. YCJIOBUS Ha TpaHHIE JABYX MArHeTHUKOB. Buasl MarHeTHKOB.
Marautomexannueckue sipinenus. Juamaraetusm. [lapamarnernsm. deppomarseTusm.

Tema 8. DnekTpoMarHuTHas UHIYKIUS

SIBneHre DBIEKTPOMArHUTHOM WHIAYKUMH. OJEKTPOABMKYIIAsS CHUJA WHIYKIHH.
Metonbl n3MepeHuss MarHUTHOM MHAYKIMU. Tokn Dyko. SABinenue camonHaykuuu. Toxk
MIpU 3aMbIKAHWU U PA3MbIKAHUU LieNHW. B3auMHas MHAYKUMS. DHEPrusi MAarHUTHOT'O MOJIS.
PaGota mepemaranunBanus eppoMarHeTuka.

Tema 9. YpaBuenuss Makcsenna

Buxpesoe anekrpuyeckoe nose. Tok cmemenus. Y pasHeHuss MakcBesa.

Tema 10. [IBrmkeHne 3aps>KEHHBIX YaCTHUIL B 3JIEKTPUYECKUX U MATHUTHBIX MOJISIX
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JIBr)KEHHE 3apsKEHHOM 4YacTULBI B OJHOPOJHOM MarHUTHOM mnoje. OTKIOHEHuE
JNBIKYIIUXCS 3apSKEHHBIX YaCTHIL DJIEKTPUYECKUM M MATHUTHBIM NOJIAMH. OnpenencHue
3apspa M Maccbl  dnekTpoHa. OmpenelieHWe  yAENbHOrO 3apsiga  HOHOB. Macce-
cnexkTporpadnl. Y CKOPUTEIH 3apsHKEHHBIX YACTHIL.

Tema 11. Knaccuueckast Teopus 3JI€KTPOIPOBOAHOCTH METAILIIOB

IIpupona HocuTenmeld Toka B MeTaulaX. OJEMEHTApHAsl KJacCU4yecKas TeOopHs
MeTaiioB. DddexT Xoa.

Tema 12. DnexTpuyeckuil TOK B razax

HecamocTosdTenbHass ¥ caMOCTOSITENbHAs NPOBOAUMOCTh. HecaMocTosTenbHbII
ra3oBblii paspsa. MoHuzanuoHHbIE KaMmepbl M cyeTuyuku. l[Iponeccel, mpuBoasiue K
NOSIBJICHUIO HOCUTEJEH TOKAa MPH CaMOCTOSITEIbHOM paspsane. l'azopaspsaHas miasma.
Tnerommi paspsa. dyrosoii paspsaa. ICKpoBoW U KOPOHHBIN pa3psiabl.

Tema 13. Dnexrpuyeckue KoiaedaHus

KBazucranmonapusie Toku. CBOOOJHBIE KoieOaHHS B KOHType 0e€3 aKTHBHOTO
conpotuBieHus. CBOOOAHBIE 3aTyxarolue KojieOaHusi. BBIHYXIEHHBIE SJEKTPUUYECKUE
kosieOanus. [lepeMeHHbIi TOK.

2.4. ®u3uka TBEPAOro Tejaa

Tema 1. CTpyKkTypa KpUCTAJIIOB M CIIOCOOBI €€ ONPeICIICHUS

ToueuHnass cumMMeTpus KpucTauioB. IIpocTpaHCTBEHHasl pelleTka KpUCTaJLa.
TpancnsuuonHass cuMMeTpusi KpuctauioB. Kpucrtamnorpaduyeckue cucTeMbl KOOpIUHAT
TPaHCIALMOHHBIX  pemeTok bpaps. Kpucramnorpapuyeckue CUMBOJBI  Y3JIOBBIX
IUIOCKOCTEH W TPSIMBIX. TpaHCIALMOHHBIE 3JIeMeHThl cuMMmeTpuu. (OOpaTHas penieTka.
OCHOBHbIE TOHSTUS KPUCTAIOXMMHUU. MeEToAbl ONpeNeNeHusT aTOMHOM CTPYKTYpbI
TBepAbIX Tell. CuMMeTpus U pu3ndeckrue CBONCTBA KPUCTAIIIOB.

Tema 2. MexaroMHoe B3auMoieiicTBue. OCHOBHBIE TUIIBI CBSI3€H B TBEPJBIX TENax

Knaccudukanuss tBepapix Ten. Tumbl cBA3U. DHeprus CBs3U. MoOJeKyIspHbIC
kpuctaiuibl. lonHble kpucTaiibl. KoBaneHTHbIE KpUCTAILIBI. MeTasibl.

Tema 3. JledeKThl B TBEPABIX TEIaX

Kmaccudpukanus nedekroB. TermnoBele TouedHble naedekTsl. PaBHOBecHas
KOHIIEHTpAIUsl TOYEYHBIX Je(heKToB. TersoBble AePEeKThl B OWHAPHBIX KpHCTaJJax.
Pannanmonnsie nedextsl. ducnokammu. Koutyp m Bektop broprepca. Hampspkenws,
HeoOXxoauMble Il 00pa3oBaHMs AWCIOKAIMA B COBEPIIEHHOM KpucTawie. J[BrkeHue
nuciokauuii. HanpspkeHusi, CBs3aHHbIE C JAUCJIOKAUSAMH. OHEpPrusi AUCIOKAIWU.
B3anmoneiictBue nuciokanuii ¢ TOYCUHBIMH Jedekramu. VCTOYHHUKM THCITOKAIIWH.
JledeKThl yTakoBKH U YaCTUYHBIC JUCIOKAIMH. [ paHUIIBI 3epeH.

Tema 4. MexaHUYECKHE CBOMCTBA TBEPABIX TEI

Hanpsbxkennoe u aedopMupoBaHOE COCTOSIHUSI TBEPABIX Tel. YNIPYrocTh. 3aKOH
I'yka nns M30TPONMHBIX TBEPIbIX Tel. 3akoH ['yka njii aHU30TPOMHBIX TBEPABIX TeEIl.
[InacTuyeckue CBOMCTBA KPUCTAJUNIMYECKUX TBEPIBIX Te. XPYIKOE pa3pyLICHHUE.

Tema 5. Konebanus aTOMOB KPUCTAIUTMYECKOUN pEIIeTKH
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OpHomepHble  KoJieOaHUS ~ OJHOPOAHOW  CTPyHBl.  YIpyrue  BOJIHBI B
MoHOKpucTamnax. Konebanus  ogHoaToMHOM — nuHeHHON  nenouku. Konebanus
OJIHOMEpPHOM pemieTku ¢ 6azucom. KonebaHus aToMOB TPEXMEPHOU PEIIETKHU.

Tema 6. TernnoBble CBOMCTBA TBEPBIX TEI

Temmnmoemkocts TBepablx Ten. 3akoH [romonra-Iltn. Teopusa TtemnoemMkocTu
OiinimreitHa. Teopust TerioeMkocT Jlebas. BeiBoa popMyIibl s TEMIOEMKOCTH, UCXOIS
u3 npeacTtaBieHuss o (oHoHax. TemmoeMkocTs MeTamuioB. TemiaoBoe pacUIMpeHHe
TBEpAbIX Tel. TermionpoBOJHOCTh TBEPAbIX TeA. TemnonpoBOJAHOCTb, OOYCIOBIEHHAs
aTOMHBIMU KOJeOaHusIMU. TermnonpoBogHOCTh MeTAIIOB. JJuddy3ust B TBEpABIX Telax.

Tema 7. OCHOBBI 30HHOM TEOPHUU TBEPABIX TEI

Knaccudukanuss TBepABIX Tel MO BEJIWYUHE AIIEKTPONPOBOJHOCTH. YpaBHEHHE
Mpenunrepa anst TBepaoro tena. OpHodnekTpoHHoe Npubmmkenne dynkuuu broxa.
CBoiicTBa BOJIHOBOI'O BEKTOpa JJIEKTPOHA B KpucTajuie. 30HbI bpuintosna. [loBepxHOCTH
®epmu. DHEPreTUYECKHU CIIEKTP 3JIEKTPOHOB B kpucTtaiuie. Moaens Kponura — IleHHu.
3anojiHEHWE  30H  JJEKTpOHaMU.  MeTramibl,  OUANEKTPUKH,  IMOJYNPOBOJHHKHU.
O¢ddexTuBHas Macca 2JIEKTpOHA.  DHEPreTUUYECKHUE YPOBHU MPUMECHBIX aTOMOB B
Kpucrasie. JIokaIn30BaHHbIE COCTOSIHUS, CBA3aHHBIE C TOBEPXHOCTBIO.

Tema 8. DnekTpruueckue CBOKWCTBA TBEPABIX TEI

OCHOBHBIE CBOMCTBa METAIOB. JIEKTPOMPOBOJHOCTh MeTaiioB. CoOCTBEHHas
IPOBOJIUMOCTh  MOJYIPOBOAHUKOB. [IpOBOAMMOCTE MNPUMECHBIX MOJYNPOBOIHUKOB.
DIEKTpONPOBOAHOCTD AUAIEKTPUKOB. CBOMCTBA TBEPABIX TEJI B CUIIBHBIX 3JEKTPUUECKUX
noJisix. Dddexr Xomna. BiausHre NOBEpXHOCTHBIX YPOBHEH Ha AJIEKTPUYECKUE CBOMCTBA
TBEPIBIX TEI.

Tema 9. CBoiicTBa IUAIIEKTPUKOB

[lonsipuzanmss OUAIEKTPUKOB. OJEKTpOHHAs ymnpyras nonspusauus. Monnas
ynpyras noispusauus. JumonsHas ynpyras mnonspusanus. OcoOEHHOCTH TEIIoBOU
noyisipu3auuu. MoHHas TemsoBas moJispu3anus. DJIEKTPOHHAs TEIUIOBas IMOJSPU3ALMSL.
JlunionbHas TeruioBas noJspuszanusa. CBA3b MEXKAY AUIICKTPUUYECKON MPOHULIAEMOCTHIO U
NOJISIpU3yeMOCThI0.  YacToTHass  3aBUCUMOCTb  JUANEKTPUYECKOM  IPOHUIIAEMOCTH.
Hekoropbie 0COOEHHOCTH TONSPU3AIUU  HEIEHTPOCUMMETPUYHBIX  JIUAJIEKTPUKOB.
CerneroanexkTpuku. [{usiekTpryeckue MoTepH.

Tema 10. MarauTHbIE€ CBOMCTBA TBEPJBIX T

Knaccuduxanus MAarHeTUKOB. [Ipupona JAaMarHeTu3Ma. IIpupona
rnapamarsernsMa. JluamarseTusM M napaMarHeTusM TBepAbiX Ten. DeppoMarHeTusM.
MonekynsipHoe none Beticca. Onbit Jlopdmana. O6MeHHOE B3aUMOJICHCTBUE U €r0 POJIb B
BO3HUKHOBEHUU (¢eppomarHeTn3Ma. CHHUHOBBIE BOJHBL. AHTH(EPPOMATHETH3M H
beppumarnetuzm. GeppoMarHuTHBIC JOMEHBI. MarHUTHBIA PE30HAHC.

Tema 11. CBepXIpoBOAMMOCTh

Hynesoe  comporusienne.  TemmepaTypa  CBEpXIPOBOIAINETO  MEPEXOJA.
NneansHpiii nuamaraetn3M. Kputnueckoe marautHoe nojie. Kpucramimueckas CTpykTypa
U u3oTtonuueckuit APdekT. DIEKTPOHHBIA BKJIAJ B TEIJIOEMKOCTh. [lormomieHue
AJEKTPOMArHUTHOTO  W3iyuyeHus. KBaHTOBaHME MArHUTHOrO MOTOKa. O(PQeKTs
Jlxo3edcona. BeicokoTemnepaTypHasi CBEpXIpPOBOJUMOCTb. Teopusi CBEpXIPOBOUMOCTH
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®. u I'. JlongonoB. Teopusa I'mu3zOypra—IJlannay. Ilputsskenne Mexay SJIEKTPOHAMH.
Kyneposckue napsl. Teopus bapnaunna—Kynepa—Ipuddepa.

Tema 12. OnTuyeckne cBOMCTBA TBEPIABIX TEIN

Buael B3amMopencTBus cBeTa C TBEPABIM TeNOM. ONTHYECKHE KOHCTAHTHI.
[lornomenue cBera KpucramiaMu. PEKOMOMHAIIMOHHOE U3TyYEHHE B MOIYNPOBOJIHHUKAX.
CHnoHTaHHOE U MHAYLHPOBAHHOE U3Iy4YECHHE. TBEPAOTENBHBIC JIA3EPHI.

Tewma 13. ®uznyeckre cBOMCTBa aMOP(PHBIX TBEPABIX TeEIl

CtpykTypa aMmOp(HBIX TBEPABIX T€JI. DHEPreTUYECKU CIEKTP HEKPUCTATTMYECKUX
TBEpAbIX Tel. AMop(dHbIe MOIyNnpoBoAHUKH. [IpuMenenne aMopHBIX MOITYITPOBOJHUKOB.
AMopQHBIE TUINEKTPUKU. AMOP(PHBIE METAIIIBI.

3. Ciucok peKoMeHyeMoil JTUTepaTypbl

3.1 Kupuuenko H.A., Kpeimckuii K.M. O6mas ¢usuka. Mexanuka: ydeOHOE
rmocooue. — M.: MOTH, 2013. — 290 c.

3.2 CasenbeB, .B. Kypc obmieti puzuxku. B 3 1. T. 1. Mexanuka. MonekynspHast
¢uzuka / 1.B. Casenbes. — CI10.: Jlans, 2016. — 432 c.

3.3 Kupuuenko II. A. TepMoauHamuka, cTaTUCTHYECKass H MOJICKYJIsipHas (u3HuKa/
VuebHoe nocobue. 3-e¢ uzg. — M.: dusmartkuura, 2005. — 176 c.

3.4 Cupyxun J[.B. O6muii xypc ¢usuka. T. Il. TepmoguHaMuka U MOJICKYJIsIpHAS
buzuka. — M.: DUSMATIIUT, 2005. — 352 c.

3.5 CasenbeB, 1.B. Kypc obmiei pusuxku. B 3 1. T. 1. Mexanuka. MomnekynsapHast
¢uzuka / .B. Caenwes. — CII6.: JIann, 2016. — 432 c.

3.6 CapenbeB U.B. Kypc obmieit ¢puzuku, Tom II. DIeKTpUUecTBO U MarHeTH3M, —
CIIG.: Jlanb, 2011. — C.352.

3.7 TTaBnog I1.B., XoxmoB A.®. ®usuka tBeporo tena. — M.: Beicmias mkoia. — 3-
e u3a. — M., 2000. — 494 c.
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