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Mepenik gucumnnix
ANA BCTYNY HAa HaBYaHHA 33 OCBITHLOIO NPOrpamolo NiAroToBKU maricTp

e EnekrpoguHamika i Teopia nons

e KBaHTOBa mexaHiKa

e KonnsaHHsA 1a xBuni

e TeopeTMyHa MmexaHiKa Ta MeXaHiKa CyL,i/IbHOro cepeaoBMLLA
e di3uKa TBEpAOro Tina



Avcuunnina: EnektpogmuHamika i Teopia nons

Po3gin 1. Enektpoctatuka
§ 1. 3aKOH KynoHa, Hanpy»XeHiCTb Ta NOTEHL,iaN e/IeKTPOCTaTUYHOro NoAA
§ 2. Teopema laycca
§ 3. PiBHAHHA NyaccoHa Ta meToauM MOro po3s’A3aHHA
§ 4. EnekTpuYHNiA annonb. HanpykeHicTb i noTeHuian nons aunonsa. Cnna Ta MOMEHT CUAM 3 BOKY
30BHilWHbOro nosA. EHepria B3aemogaii gunonis. KBaapyno b, MOro noTeHLjia, TeH30p KBaAPYyno/IbHOr0O MOMEHTa.
Po3knag 3a myabTMnoaamm
Po3gin 2. NoTteHUiann eneKTpomarHiTHoro nons
§ 1. CKanApHi Ta BEKTOPHI NOTEHLianM eNeKTPOMarHiTHOro nosA
§ 2. KanibpyBaHHA NoTeHLUianiB Ta NoTeHLjia/ibHe NpeAcTaB/IeHHs Nons
§ 3. PiBHAHHA o’Anambepa A4n1a enekTPOMarHiTHoOro nons
§ 4. ['ycTUHa i NOTIK eHeprii eIeKTPOMArHiTHOro nosA
§ 5. IMny/ibC eNeKTPOMarHiTHOro noss. MakcBes/liBCbKUM TEH30P Hamnpy»KeHb

Po3gin 3. MarHitoctatuka
§ 1. 3akoH AMnepa, 3aKkoH bio-Caapa-/lannaca
§ 2. T'ycTuHa cTpymy, PiBHAHHA HEMEPEepPBHOCTI
§ 3. MarHiTHMI AMNoAb Ta MOro XapakTePUCTUKU. MarHiTHUN AMNONbHUA MOMEHT. PO3Kiaz BEKTOPHOIO
noTeHuiaNy 33 My1bTUNONAMM
Po3gin 4. PiBHAHHA MaKcBena
§ 1. PiBHAHHA MakcBenna B iHTerpasnbHil Ta gudepeHuianbHii dopmax 4na Bakyymy, CTaLioOHApPHUX NOAiB i
cepenoBuLLa
§ 2. [paHMYHi yMOBU Ha Mexi noainy cepenoBuLy,
Po3pgin 5. PenatusictcbKa enekTpoguHamika
§ 1. 4-noTeHujian i 4-ryctmHa cTpymy
§ 2. TeH30p eneKTPOMarHiTHOro Nosa B KO- Ta KOHTPaBapiaHTHIN dopmax
§ 3. 4-BumipHa dopma piBHAHb MaKcBensa. PenatneicTCbKa iHBApPiaHTHICTb
§ 4. MpUHLUMN HaMMeHLWLOT Aii ANA eNeKTPoOMarHiTHoro nons

Po3gin 6. EneKkrpogmHamika cyuinbHOro cepeaosuiya
§ 1. [lienekTprKKN, MarHeTUKn, NpoBiaAHUKN. BekTopu nonapusau,ii 1 HamarHideHHsA
Po3gin 7. NowwnpeHHA enekKTPOMarHiTHUX XBUb

§ 1. MNowmnpeHHA eNneKTPOMArHiTHUX XBU/b B CYLLiIIbHOMY CepenoBuLLL

§ 2. CnisBigHOWweHHA Kpamepca-KpoHira

§ 3. 3anoMneHHA eNleKTPOMArHiTHUX XBWUAb, bopmyan OpeHens

Nitepatypa

1. ®enopuenko A.M. Teopernuna ¢izuka : T. 1. Knacnyna mexanika i enextponunamika / A.M. denopuenko. — K. :
Buma mk., 1992.
2. CasenbeB U.B. OcHoBbl Teopetndeckoii ¢puzuku : T. 1. Mexanuka u anekrpoauHamuka / M. B. Caenbes. — M. :
Hayxka, 1991.
3. bateirun B.B. CoopHuk 3aaa4 o snekrpoauHamuke / B.B. bateirun, U.H. Tonteirun. — M. : Hayka, 1970.

Auncumnnina: KBaHTOBa MmexaHiKa

Po3gin 1. ®i3anuyHi 0CHOBM KBAHTOBOI Bi3UKKU
§ 1. Tennose BUNPOMIiHIOBaHHSA Ta MOro XapaKTepUCTUKK
§ 2. ABcontoTHO YopHe TiNo. 3akoH CtedaHa-bonbLmaHa, 3akoH BiHa
§ 3. Po3nogin eHeprii 3a YyacToTamu y TeNJI0BOMY BUNPOMIiHIOBaHHI. “YnbTpadionetosa KatacTpoda”.
§ 4. Tinote3a MNnaHka. Popmyna MnaHKa
§ 5. 30BHiWHI doToedeKT. PiBHAHHA AliHWTANHA
§ 6. EdekT KomnToHa
Po3gin 2. Teopisa bopa atoma BOAgHI0



§ 1. CepianbHi 3aneXHOCTi BUNPOMiHIOBaHHA aToMa BoaH. Cepia banbmepa. Y3arasbHeHa cepia
banbmepa
§ 2. locnig Pesepdopaa. MNnaHeTapHa mogenb atoma. lMoctynaTtn bopa
§ 3. Teopia bopa aToma BOAHIO
§ 4. INCKPETHICTb eHEepPreTUYHUX CTaHiB B aTOMi
§ 5. BogHeBonoAibHi aTommn
Po3gin 3. XBunboBa npupoga MiKpo4acTUHOK
§ 1. TinoTe3a ae bpoiina. Xsuna ae bpoina
§ 2. XBunbosi naketn. ®asosa i rpynosa WBUAKOCTI
§ 3. ®i3nyHKU 3micT xBMUAb Ae bpolina Ta ix XBUNbOBMX NAKETIB
§ 4. CniBBigHOLWEHHA HEBU3Ha4YeHOCTi Mali3eHbepra AnA XBU/IbOBUX NAKETIB
§ 5. MiHimi3younii XxBuN1boBMI NakeT
Po3gin 4. OCHOBHi NPUHLUNU KBAHTOBOI MeXaHiKun
§ 1. Onuc cTaHy KBAHTOBUX CUCTEM
§ 2. MpuHLMN cynepnosuuii
§ 3. CepeaiHi 3HauyeHHs Gi3UYHUX BESIUYMH
§ 4. OnepaTtopu Yy KBAHTOBI MexaHiLi
§ 5. ByiacHi 3HauyeHHA Ta BAacHi GyHKLIT epmiToBUX onepaTopis
§ 6. KBaHTOBA YacTMHKa y NOTEHLiaNbHIl AMi
§ 7. ABnLe TyHeNOBaHHA
§ 8. KBaHTOBMIN 04HOBMMIPHUI OCLUMAATOP
Po3pgin 5. EBoAIOLIA KBAHTOBUX CTaHIB Y Yaci
§ 1. Yacose piBHAHHA LWpeaiHrepa
§ 2. KBaHTOBI Ay*KKM lNyacoHa
§ 3. IHTerpanm pyxy
§ 4. CraujioHapHi cTaHu
§ 5. Onepatop esostoLii
§ 6. Pi3Hi npeacTaBieHHA AMHAMIKM Y KBAHTOBIM MeXaHiLi
§ 7. EnemeHTH Teopii 306pakeHb
Po3gin 6. KBaHTOBa Teopia mMomeHTa imnynbcy
§ 1. OnepaTop opbiTanbHOrO0 MOMEHTA IMAY/IbCY
§ 2. ChepwnyHi rapmoHiku
§ 3. OnepaTtopHUit popmaniam
§ 4. MaTpuyHe 306pakeHHs.
§ 5. MoHATTA Npo cniH
§ 6. lJonaBaHHA MOMEHTIB
Po3gain 7. KBaHTOBI YaCcTUHKM Y chepUYHO-CMMETPUYHOMY NOTEHLiaIbHOMY NOAi. ATOM BOAHIO
§ 1. 3aranbHi BNacTUBOCTI PiBHAHHSA 418 YAaCTUHKU 3i cPepUYHO-CUMETPUYHUM NOTEHLLIANIOM.

§2.
§3.
§4.
§5.
§6.
§7.

Po3gin 8.

§1.
§2.
§3.

ATOM BOJAHIO 3 TOYKM 30pY KBAHTOBOI Teopil

KBaHTOBI Uncna, cniBBigHOLWEHHA MiXK HUMMU

MpuHuunn Mayni

Po3nogain enekTpoHis B aTomi

MNepiogMyHa cuctema enemeHTIB

CnekTpanbHWUN aHani3. X-NpoMeHi

Teopisa 36ypeHb

CrauioHapHa Teopin 36ypeHb. HeBupoarKeHuii BUNaaoK
Teopin 30ypeHb A1 BUPOAKEHOTO PiBHA

EdekT LTapKa

§ 4. Teopin 36ypeHb 3aneKHUX Big Yyacy

§5.
§6.

KBaHTOBI nepexoam nig, BNAnMBOM 30ypeHHs

B3aemogis aToma 3 eNneKTpoMarHiTHUM nosem i KBaHToBiI nepexoaun. Mpasuna Bigbopy



§ 7. KBaHTOBa Teopisa aucnepcii ceitha
Po3gin 9. PenatusictcbKa KBaHTOBA Teopis
§ 1. PiBHAHHA KnaiHa-TopaoHa-Poka
§ 2. PiBHAHHA [ipaka
§ 3. PigHAHHA MNayni
§ 4. CniH-opbiTanbHa B3aemogin
§ 5. ATOM BOAHIO 3 PENATUBICTCbKMMM MOMNpPaBKamu
§ 6. ATOM y MarHiTHomy noni
Po3gin 10. EnemeHTH KBAaHTOBOI TEOPii MONEKyN
§ 1. PiBHAHHA LWpeaiHrepa gna B3aEMOAi04YNX aTOMIB
§ 2. ApgiabatnyHe HabAMKEHHA ANA MOJIEKYN
§ 3. MoneKyna BogH0
§ 4. KoBaneHTHI, iOHHi 3B’A3KM1 Ta NPOMIKHi 3B'A3KM
§ 5. Cunn BaH gep Baanbca
§ 6. KonmeHi cnekTpu monekyn
Nitepartypa
1. Bakapuyk [.O. KanToBa mexaniku / .O. Bakapuyk. — JIsBiB : JIAY im. . ®panka, 1998.
2. NaebiioB A.C. KeanToBas mexanuka / A.C. [laBbiioB. — M. : Hayka, 1973.
3. JIyxisuens b.A. OcHoBu kBaHTOBOI (i3zuku / b.A. Jlykisueus, ['.B. [Toneninok, }0.K. PynaBcekuii. — JIbBiB : BU-
Bo HY «JIbBiBCchKa momiTeXHIKa», 2009.

Oucumnnnina: KonnsaHHA Ta XBUNIi
Po3pgin 1. He3racHi rapMoOHiYHi KONIMBAHHA 3 OAHUM CTYNEHeM Bi/IbHOCTi
§ 1. O3HaY€eHHA KONMBHOIO pyxy. Buan KoimeHoOro pyxy
§ 2. NiHiMHi rapMOHiYHi KoNMBAHHA. BU3HAYeHHs amnaiTyam Ta $asm KomMBaHb
§ 3. KonnBaHHA maTemaTUyHOro Ta GisuyHOro MaaTHUKIB. MNpuBeaeHa AOBKMHA MAaTEMATUYHOIO MAATHUKA
Ta BU3HAYEHHA NPUCKOPEHHS BiJIbHOTO NagiHHA 33 MOro 4ONOMOror
Po3gin 2. 3racHi rapMOHiYHi KONIMBAHHA 3 OAHUM CTYNEeHeM BiNIbHOCTI
§ 1. BinbHi KOIMBAHHA B 4MCMNATUBHOMY CEPELOBULLI 3 B'A3KMM TEpPTAM
§ 2. BifibHi KO/IMBAHHA B 4UCMMATUBHOMY CEPELOBULLI 3 CYXMM TEPTAM
§ 3. MNoHATTA Npo NorapuPMiYHNN AeKpPeMEeHT 3aracaHHA Ta 4OOPOTHICTb cucTemu
Po3pgin 3. HerapmoHiuHi KonnMBaHHA Ta $a30Bi NOPTPETU KOJIMBHOI CUCTEMU
§ 1. HerapmoHiyHi KOAMBAHHA MaTEMATUYHOTO MaATHUKA
§ 2. ®a3o0BMiN NOPTPET KOJIMBHOI CUCTEMM
§ 3. 0co611Bi TOUYKM $Ha30BOI NNOLLUHM
§ 4. MeTop, i30KAUH
Po3gin 4. BumylleHi KOAMBAHHA B CUCTEMI 3 OA4HMUM CTYNEHEeM BifIbHOCTi
§ 1. BumyLleHi KOIMBaHHA Nig, Ai€0 rapMOHIYHOI cMaun. MOBiNbHI Ta WBMAKI KONMBAHHA
§ 2. Pe30HaHCHWUI pernm. banicTUYHUI pexrnm
§ 3. BuMyLLEeHi KO/IMBAHHA [,0BiINbHOI YacTOTH
§ 4. BctaHOBNEHHA KO/IMBaHb
§ 5. MMapameTpuyHi KOAMBAHHA Ta AaBTOKO/IMBAHHA
§ 6. MasaTHUK ®pyaa
Po3gin 5. BinbHi He3racatouii KONMBAHHA 3 ABOMA CTYNEHAMM BiNIbHOCTI
§ 1. Cynepnosuuia B3aEMHO NepneHANKYIAPHUX KONMBAHb
§ 2. He3racHi KoAnBaHHA 3 4BOMA CTYMNEHAMM BiNIbHOCTI
§ 3. MeToauKa aHanisy 38'A3aHUX OCLLUAATOPIB
§ 4. CniBBiAHOLWEHHSA Mi*K HOPMa/IbHMMM Ta NapLia/IlbHUMKN YaCTOTamm
Po3ain 6. 3racHi KOnANBaAHHA 3 KiAbKOMaA CTYNEHAMM BiIbHOCTI
§ 1. 3racaHHsA Ko/IMBaHb 3B’S3aHUX OCLUAATOPIB
§ 2. EHepria KONIMBHOI cucTemMM Ta i AucKnauis
§ 3. BuMyLLEeHi KO/IMBAHHA B ANUCUNATUBHOMY CEPEA0BMLLL



Po3gin 7. BumylieHi KOAMBAHHA B NiHIMHUX cucTemax 3 6araTbma CTyneHAMM BisIbHOCTI
§ 1. BUMyLLEeHi KoAMBAHHA ANCMNATUBHOIO OCUMAATOPA
§ 2. Pe30oHaHcHM B cucTemi 3 ABOMA CTYNEHAMMW BiIbHOCTI
§ 3. KonmsHi cuctemu, ak pinbtpu
§ 4. KonneaHHA napameTpUYHMX cUCTeMm i3 6araTbma CTyneHAMM BibHOCTI
Po3ain 8. MoHATTA NpPO XaOTUUYHY NOBeAiHKY cucTem 3 6araTbma CTyneHAMM BiAbHOCTI
§ 1. Xaoc y raminbTOHOBUX CUCTEMAX
§ 2. EproanyHicTb cuctemm
§ 3. NepemiwyBaHHA B raMiIbTOHOBUX cncTemax. [MoKasHMKK JlanyHoBa
§ 4. Xaoc y AncnnatmBHMUX cuctemax 3 baratbma cTyneHAMM BinbHOCTI. CLeHapii nepexoay 40 xaocy.
§ 5. ATpakTtopu
Po3ain 9. KonusHi cuctemu 3 6aratbma cTyneHAMM BiIbHOCT
§ 1. Mpuknagm cuctem 3 baratbma CTYNEHAMM BiJIbHOCTI
§ 2. MowunpeHHs KoIMBaHb B cUcTemax 3 baraTbma CTyNeHAMM BiJIbHOCTI
§ 3. XBunboBe piBHAHHA
§ 5. 36ya)KeHHA XBUAb. 36yAKEHHS CTOAYMX XBU/Ib B CTPYHI. BigbuTtTa cToaumx XxBub B CTPYHI. Biabutrs
XBWJIb HA KiHL,i CTPYHW.
§ 6. l'pynoBsa Ta pas3oBa WBUAKOCTI XBUAI
§ 7. MNonepeyHi Ta N0340BKHi XBWAI. EHeprisa, Wo nepenaeTbca XBUNE
§ 8. MpoxoarKeHHs XBUJIi Yepe3 MeXKy Noainy ABOX cepesoBULL,
Po3gin 10. Mpuknagu pisHOMaHITHUX XBUJ1b B NpUPOLi
§ 1. TennoBi KOAMBAHHA KPUCTANIYHOI FPaTKN TBEPAUX TiNl. AKYCTMYHI Ta ONTUYHI GOHOHMU
§ 2. MNoBepxHeBi Ta 06’EMHI ceMcMiyHi XBUAI
§ 3. XBuni B pignHax Ta rasax. 3ByKOBi XBWJli, iXx BUNPOMIHEHHA Ta MNOTIMHAHHA. 3aCTOCYBAHHA aKyCTUYHMUX
meToziB
§ 4. XBuni Ha noBepxHi Bogu. MpasiTauiitHi xeuni. KaninapHi xsuai. LlyHami.
Po3gin 11. XBuni B NpocTopi ABOX Ta TPbOX BUMIpiB
§ 1. FapMOHIYHi NNOCKi XBWUAI Ta XBUNbOBUIA BEKTOP
§ 2. XBuniy Bogi: xBuAi Ha rMBOKIM Ta MinKin BoAi
§ 3. MNowWwMpeHHA aKyCTUYHUX Ta eNEeKTPOMArHiTHUX XBU/b
§ 4. MNoHATTA Npo xapakTep gucnepcii xeuni: popmanbHa Knacudikauia ancnepcii
§ 5. MpocTopoBa Ta YacoBa AUCNepCia B eNeKTPOAMHAMILLI CyCniIbHOro cepeaoBULLLa
Po3gin 12. MogynioBaHHA KOMBaHb, IMMY/IbCU Ta XBUIbOBI NAaKeTH
§ 1. Nepepava iHbopmau,ii 3a gonomoroto mogynauii
§ 2. ®a3oBa Ta rpynosa WBMAKOCTI CUTHANY
§ 3. Imnynbcu. dyp’e-aHanis imnynbcis. Pyp’e-aHani3 bixkyumx XBUNbOBUX NaAKETIB
Posgain 13. Nonapusauis, iHTepdepeHuia Ta andpakuia xsmnb
§ 1. Onuc cTaHy nonApusay,ii xsuni. YTBOpeHHA NONSPN30BaHUX NONEPEYHUX XBUJTb
§ 2. LLiInpunHa cmyru, 4ac KorepeHTHOCTI Ta Noaspm3aLlis
§ 3. IHTepdepeHLia mixK ABOMA AXKepenamu XBu/b
§ 4. Ondpakuis Ta npuHumn lMNoireHca
Po3gin 14. XBuni B HeniHiMHMX cucTemax
§ 1. XBMAi B HENIHIMHWUX MACUBHUX CUCTEMAX i3 CUNBHOK AUCNEPCIELD
§ 2. XBMAi B HENiHIMHUX NAacUBHUX cnabo AMCNEPCHUX cUCTeMaXx
§ 3. XBWAi B HENIHIMHUX aKTUBHUX CUCTEMAX
§ 4. Bixkyyi dpoHTH
§ 5. ABTOKO/IMBHI cepepoBuLLa. ConiToHn Ta $asosi xBuUAi
§ 6. ANCMNATMBHI CTPYKTYpPU Ta TYpOYNEHTHICTb
Nitepartypa
1. AugponoB A.A. Teopus konebannii / A.A. AanpoHos, A.A. Butr, C.D. Xaiikun. — M. : Hayka, 1981.

2. Bunorpanosa M.B. Teopus Bosia / M.b. Bunorpanoga., O.B. Pynenko, A.I1. Cyxopykos. — M. : Hayka, 1990.
3. 3acnasckuii [.M. Beenenue B HenuHeiHy0 pU3HKY: OT MasTHHKA A0 TypOyJIeHTHOCTH 1 Xaoca / .M.



3acmaBckui, P.3. Cargees. — M. : Hayka, 1988.

Avcumnnina: TeopeTMyHa MmexaHiKa Ta MeXaHiKa CyLibHOro cepeaoBMLLA

Po3gin 1. KinemaTuKa matepianbHOi TOUKHU
§ 1. leaki popmyin BEKTOPHOrO aHanisy

§ 2. TpaekTopis. WenakKictb. MpuckopeHHs. KiHemaTuka o6epTanbHOro pyxy
§ 3. KpusoniHiHi KoopgmHath
Po3gin 2. AMHamiKa cMcTeMM YaCTUHOK
§ 1. 3aKoHM HbtoToHa. MNpuHUKMn BigHOCHOCTI Maninea. 3akoH BCECBITHbOrO TAXKIHHA. CEKTOPHA WBUAKICTb
§ 2. IHTerpyBaHHsA piBHAHb HblOTOHa
§ 3. 3aKOHM 3MiHM Ta 36epeXKeHHA iIMNYyNbCY, MOMEHTA iMNYNbCYy Ta KiIHETUYHOI eHeprii cuctemu
MaTepiaNbHUX TOYOK
Po3gin 3. dopmaniam JlarpaHika
§ 1. B’asi. MpuHumn Janambepa. PiBHAHHA JlarpaHxa | poay. [is. PyHKuiA SlarpaHxKa
§ 2. PiBHAHHA JlarpaH:ka |l poay. Y3aranbHeHi KOOpANHATU, Y3aralbHEHI iMNY/IbCW, y3ara/ibHEHi CUAN.
LmKniuHi KoopanHaTh
Po3gin 4. Popmaniam NaminbToHa
§ 1. PiBHsAHHA MaminbToHa-AK06I. PyHKUia FaminbToHa. Teopema Jliysinn
§ 2. IHTerpanu pyxy. Jy*ku MyaccoHa
§ 3. PiBHAHHA MaminbToHa-AKOGI
Po3gin 5. Pyx TBepaoro Tina
§ 1. KiHemaTtuka T1Bepaoro Tina. Kytn Eiinepa. TeH3op iHepuil
Po3gin 6. OCHOBM MmexaHiKM CyLiIbHOTO cepepoBuLLa
§ 1. PiBHAHHA HenepepBHOCTI. 3aKoH yKa
§ 2. Pyx piguH. PiBHAHHSA pyXy igeanbHOi pianHK. PiBHaHHA Elinepa. PiBHAHHA Has’e-CToKca
Nitepatypa
1. ®enopuenko A.M. Teopetnuna mexanika / A.M. @enopuenko. — K : Buma mk., 1975.
2. Jlannay JI.[I. Mexanuka / JI.J1. Jlaunay, E.M. JIudmmm. — M. : Hayka, 1988.
3. lonncreitn 1. Knaccuueckas mexanuka / J. lonacreiin. — M. : Hayka, 1975.

Avcuunnina: ®isnKa TBepporo Tina
Po3gin 1. Kpucranu Ta KpucraniyHuii ctaH. CTpyktypa Kpuctanis. Cumetpia Kpucranis. Tunm
XiMmiuHOro 38’A3Ky y Kpuctanax
§ 1. KpucrtanivHi Ta amopdHi Tina. NMpumitneHi Komipku. NpaTtkm bpase. CuHroHii. KpucrtanorpadivHe
iHAEKCYBaHHA
§ 2. Andpakuia y kpuctanax. 3akoH audpaku,ii Bynbda-bperra. PiBHAHHA Jlaye
§ 3. Komipku BirHepa-3enTua. 3oHu bpuntoeHa
§ 4. MNepeTBOPEHHSA cMMeTPIi. TOUKOBI rpynu cumeTpii. MaTpUUHKI 3anuUc NepeTBOpeHb CUMETPIT
§ 5. OCHOBHI NOHATTA Teopii rpyn. Tabauua Keni
§ 6. [paHunyHi rpynu cumeTpii. MpocToposi rpynu cumeTpii. OCHOBHUI NPUHUMN CUMETPIT Y KpucTanodisnui
§ 7. Tunu ximiyHOro 3B’A3KY Yy KpUCTanax
Po3gin 2. PoHOHM | KONAMBAHHA rPaTKKU. TennoBi BAACTUBOCTI KpUcTanis
§ 1. KBaHTOBWIM XapaKTep KO/IMBAHb rPaTKU. CNeKTp KOANBaHb
§ 2. KonMBaHHA y rpaTui 3 04HaKOBMX aTOMiB. KOAIMBaHHA aTOMIB Y NaHLIOMXKKY, WO MICTUTb AedEKT.
JloKanbHi GOHOHHI KONMBAHHA
§ 3. TenN0EMHICTb KPMCTANIYHOI rPaTKK. Tennose po3LWMpPEeHHA. TennonpoBiAHICTb TBEPAUX TiN
Po3gin 3. MexaHiuHi Ta Npy»XHi BAaCTUBOCTI TBEPAUX TiN
§ 1. MpykHicTb maTepianis. 3akoH 'yka. OaHopigHi gedopmalii. MNpyKHi XBUAI B KpUCTanax
Po3gin 4. EneKTpoHHi cTaHM B Kpuctanax. EneKTpuuHi BAaCTUBOCTI TBEPAUX TiN
§ 1. YTBOpPEHHSA eHepreTUYHUX 30H. 3aKOH Aucnepcii enekTpoHiB y Kpuctani. EbekTneHa maca.
JloKani3oBaHi CTaHM €NEKTPOHIB



§ 2. 38’A30K 30HHOI CTPYKTYpM i NpoBigHOCTI. Buan nposigHocTi i HOCii 3apaay

§ 3. OCHOBHI NONOXKEHHA CTaTUCTUKM ENEKTPOHIB. EneKkTponpoBsigHicTb meTanis. EneKTponposigHicTb
HaniBNpoBiAHMKIB. ENeKTponpoBigHiCTb AieNeKTpUKiB

§ 4. NMonapusauina aienektpukis. Buam nonapusauii. JienektpuyHi BTpatm

Po3gin 5. MarHiTHi BhacTMBoCTi TBEpAUX TiN

§ 1. Knacuodikauia marHiTHMX pe4oBuH. [liamarHetmam Ta napamarHetnam. Popmyna JlaHKeBeHa Ta 3aKOH
Kiopi

§ 2. depomarHeTnsm, aHTudepomarHeTnsam, pepnumarHeTmam. PepomarHiTHI LOMEHM Ta iX NOXOAKEHHS

Nitepartypa

1. bonecra I.M. ®i3uka tBepaoro tina / .M. bonecra. — JIsBiB : Bua. nentp JIHY im. I. @panxka, 2003.
2. Ctpykrypa i i3nuHi BIacTUBOCTI TBEPIOTO Tija : tabopaTtopHuid npakThkyM / 3a pex. JI.C. [Tanatauka. — K. :
Bumra mik., 1992.
3. 3agaun mo ¢usuke TBepmoro Tena / mox pen. I'.Jx. lonnemuna. — M. : Hayka, 1976.



