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HHOACHIOBAJIBHA 3AIIMCKA

Mertoro BcTynHOro BUNpoOyBaHHS 3 «Pi3MKH TBEpPAOro TiJIa» € mepeBipka
3HaHb 1 BII0Ip BCTYMHUKIB JIJIsl 3apaxyBaHHS HAa HaBYaHHS 3a CTYNEHEM JIOKTOpa
¢binocodii 3a crnemianpHicTIO 104 — ¢dizuka Ta acTpoHOMIisi mpu Tpuiiomi Ha
HaBYaHHS Ha OCHOBI OCBITHBO-KBaJ1(PiKaIifHOTO pIBHSI/CTyNIEHS
crienianicra/marictpa a0 I[lpukapnaTchKoro HallOHaJbHOIO YHIBEPCHUTETY IMEHI
Bacunsa Credanuka y 2022 portri 3a CyMi>XKHOIO CIICITIATBHICTIO.

[Iporpama MICTUTH OCHOBHI NMUTAaHHS 3 (DI3MKKM TBEPIOTO TiIa Ta IEpeiK
PEKOMEH0BAHOT JIITEPATYPH.

HaBenenuil mepesnik NHUTaHb, KI BUHOCSTHCA HA BCTYIIHE BUIPOOYBAHHS
JACTh MOXJIMBICTh BCTYIHHKY CHUCTEMATHU3yBaTud CBOi 3HAHHS Ta JIOIIOMOXKE
30pIEHTYBATUCS, Ha $IKI MUTaHHSA Tpeda 3BEpHYTU YBary MNpuU MIATOTOBII [0
BCTYITHOT'O BUIIPOOYBAHHS.

[lepenik pekOMEHI0BaHO1 JITepaTypu CIPUATUME y MOITYKY 1 MIA00p1 JKEpes
MIATOTOBKH JJI1 BCTYITHOTO BUIIPOOYBaHHS.

OCHOBHI IIMTAHHA 3 JMCHUIIJITHA

I. CTpykrypa TBepaux TiJa

1. Kpucraniuni Ta amopdHi Tina. bygosa kpuctaniB. TpaHcisiiHa CUMETPIS.
Enemenrtapna xomipka. Pemritku bpaBe. Inaekcu Minepa. ToukoBi 1 IpOCTOPOBI
rpynud. OcoOJIMBOCTI TMOMIMPEHHS XBUJb B MEPIOJUYHUX CTPYKTypax. 3aKoH
Bynbsda-bpera. O6epnena rpatka. 3oHu bpuuitoeHa.

2. Jlepextn B kpucrtamax. ToukoBi nedexTH, iX yTBopeHHs Ta audysis.
Bakancii. Komo6inarii atromuux paedekrtiB. KpaiioBi Ta TBUHTOBI JIHCIIOKAIIii.
Bekrop broprepca. Enepris aucnokami. Pyx nucnokarmiid. IlepemoB3zanHs Ta
CKOB3aHHsI. MexaH13MU YTBOPEHHS JUCIOKAIllil B KpucTanax. Brus paniamiiHux,
MEXaHIYHUX Ta TEPMIUYHUX A1M HA peajbHy CTPYKTYpPY TBEPIUX Ti.

3. Tunm XiMIYHOTO 3B’SA3Ky B KpHCTajlax. MiKaTOMHa B3a€EMOisS Ta CHIU
3B’513Ky 'y TBepaoMmy Tum. CTpykTypHi Ta (i3uyHi OCOOJMBOCTI 10HHHX,
KOBAJICHTHUX, METAJIIYHUX Ta MOJEKYyJIIpHUX KpucrtaniB. ll{imbHO3anakoBaH1

CTPYKTYpHU.
4. AmopdH1 Tila — METOAM OTPUMYBAHHS Ta NUPPAKIIMHOTO AOCIIKEHHS
cTpykTypu.  PigunHi  kpuctaimu.  biausbkuii  Ta  Janekud  MOPSAOK.

HamniBrpoBiJHUKOBE CKJIO.

Il. EHepreTHYHMIi CTIEKTP KPUCTAJIB
1. OnucaHHs €HEPreTUYHOro CTaHy KPHUCTaJIiB 3a JOMNOMOTOK razy
kBazlyacTMHOK. Ilpuknagu kBa3iyacTUHOK. OOHOHM, MarHOHH, E€KCITOHH,
IJIa3MOHM Ta 1H. ENexTpoHM B Merani sk KBa3iuacTUHKU. KBaziimmynbc. 3aKkoH



nucniepcii. Teopema bioxa. I'pannuni ymoBu. ['yctuna craniB. CratucTuka rasy
KBa3iyacTUHOK. bo3oHu Ta ¢pepmionu. Bzaemonist KBa3iuaCTUHOK.

2. KonuBanHs kpucTamigyHOi pemnriTku — (POHOHW. AKYCTHYHA Ta ONTHYHA
BITKM KOJIMBaHb, TermmoeMHICTh pemniTku. JlebaiBchka dactota. daktop [lebas-
Bannepa B po3citoBaHHI PEHTTE€HIBCHKUX MPOMEHIB. AHTapMOHI3M Ta TEILUIOBE
PO3LINPEHHS.

3. EnextponHi cranu B kpuctanax. OIHOEICKTPOHHA MOJeab. HaOmmkeHHs
c1abKo 1 CWJIBHO3B SI3aHMX €JEKTPOHIB. 30HA CXeMa Ta THUIHM TBEPAUX TLI.
Bupomkenuii enekTpoHHUM ra3. EleKTpoHHA TEMJI0EMHICTh, MOBEPXHICTH DepMmi.
Tenzop edextuBHux mac. Enektponu ta aipku. [{uknorponna maca. [lonoxenns
®epmi-piBHS B HEBUPOIXKECHUX HAMIBIPOBITHUKAX.

4. SBuma B koHTakTax. [loTeHuianbHi Oap’epu. KoHTakTHa pI3HUIL
noteHuianis. CTtpymu, oOMexeH1 mpocTopoBuM 3apsiaoM. bap’ep UloTTku.
KBa3igBoMipHI cUCTEMU B HAIIBIPOBIJHUKAX: reTepocTpykTypu, MJIH-cTpyKkTYypHn
(MeTaj-IieNeKTPUK HaIIBIPOBIAHKUK). Po3MipHe KBaHTYBaHHS €JICKTPOHHOTO
CHEKTpa.

5. EnextpoHHUl CHeKkTp Ta TyCTHMHA CTaHIB E€JIEKTPOHIB B KBAHTYIOUOMY
MarHiTHOMY Toni. Edext ne [Naaza - Ban Anbdena. Cnektp KBazi- JBOMIPHHUX
€JICKTPOHIB B MOMEPEUYHOMY KBAaHTYIOUOMY MarHiTHOMY TOJII.

I1l. EnexTpoHHi KiHeTH4YHI BJIACTUBOCTI TBEPAUX Tij

1 Kinetnyni piBHsiHHA. EnekTpo- Ta TEIONpPOBiIIHICTh. TpuUBaiICTh
penakcyBaHHs. MexaHi3MU pO3CIIOBaHHS €JIEKTPOHIB. Po3citoBaHHS Ha JOMIIIKAX 1
nedexrax. Enektpon-poHoHH1 3iTKHEeHHS. HopmanbHi mporecu, mpoiecu
nepekuay. lonHa npoBinHicTh KpuctaniB. CynepioHHa TPOBIAHICT. MaraiToorip
Ta epekt Xosna. Ksantosuit epext Xomna.

2. HamiBmpoBigauku. EnexkTpoHHa CTpPYKTypa THUIIOBHUX HAIiBIPOBIIHUKIB.
I'epmaniit Ta kpeMHiil. JloMimikoBi piBHi. JJoHOpU Ta akLenTopH, p-M-NEPEXOIH.
dotomnpoBiiHICTh. PekoMOiHallisl Ta penakcallisi HEpIBHOBaAKHHUX HOCIIB. [apsui
Hocli. Edext ["ana.

3. TemmoemuicTs. TemmepaTypHa B3alIeKHICTh TEIIOEMHOCTI. Mogeni
E#inmreitna ta Jlebast.

IV. OnTuyHi Ta MarHiTHi IBUINA TBEPAUX TiJI

1. AtomHuii marHeTu3Mm. MarHiTHI BJIaCTHUBOCTI CIa0OMAarHiTHUX PEYOBUH.
Knacu@ikaris Ta OCHOBHI BJIACTUBOCTI MAarHeTHUKIB. JliamMarHeTW3sM CHCTEMHU
c1abKO B3a€EMOJIIOUYMX aTOMIB 1 MoJieKyd. JliamMarHeTu3M Ta mapamMarHeTu3M
tBepaux Tul. Ilpuponma depomarnetusmy. JlomeHnu. AHTHPEpOMArHeTU3M i
(hepoMarHeTusm.

2. Mexanismu mnornvHaHHS (GoToHIB. [lornmuHaHHS BITPHUMU HOCISIMU.
Pemrituacte nornuHanug. baratopononHi nporecu. KomOinaliiiine po3citoBaHHS
cBiTia B Kpuctanax. [lornuHanHs 3B’si3aHuMU HocisiMu. [IpaBuna BinOopYy.
Muix30HHI mpaAMi  Ta  HempsMl nepexonu. JIroMiHEeCHeHIisl  KpHUCTaliB.
PexomOiHalniiiHe BUIMPOMIHIOBAaHHS B JI€JEKTPUKaX Ta HaNIBIPOBIAHUKAX.



Cnonranse 1 BumyiieHe BunpomintioBanHs. Jlazepu. Pizui tunu OKI' Ta npunmun
ix mii.

3. JliamMarHeTu3M BITBHOTO €IEKTPOHHOTO razy. CHiHOBHI MapamMarHeTH3M.
3akon Kiopi. @epomarnetusm. MonekynsipHe nosie Belica. OOMiHHA B3aeMOJIIs.
depomarHiTHi JIOMEHU. Enepris aH130TPOMii. JlomenH1 CTIHKH.
Anrudepomaruetuku. Oeputu.

V. dienekTpuku
1. EdextuBne none. EnextpocTpukilig 1 mn’e3oenekTpuka. [lipoenekTpuku i
CErHETOCNICKTPUKU. EnexTpuunuii ricrepesuc. AHomanii (pi3UMYHUX BIACTUBOCTEH
CErHETOCJICKTPUKIB B 001acTi (ha30BUX MEPEXO/IIB.

V1. Tepmoaunamika i ¢pazoBi nepexoau

1. ®i3uyHa mpuposia TBEPAUX CIOJIYK. YTBOPEHHS CIONYK. 3akoHU Payins i
I'enpi. VYMoBH HeoOMexeHOI Ta 0OMexeHOi po3unHHOCTI. Kiacudikariris
npomixkHux (a3 3a KypnakoBum ta AreeBuM. Enextponni cnonyku. @asu Jlaseca.
®daza NPOHUKHECHHS.

2. PiBaoBara (a3. Pymriiina cuna ¢azoBux mepexoii. Da3oBi piBHOBAru y
0araTOKOMIOHEHTHUX CHCTeMax. BIJIMB BUKPUBICHHS MOBEpXHI Ha (a3oBy
piBHoBary. ®opmyna Tomcona. IlpaBuno ¢a3. dazosi nepexoau [ 1 II ponmy.
MaprencutHi nepeTBopeHHs. Bunu tepmiuyHoi 00poOku. MeracTtaOuibHHI CTaH.
Po3naa nepecuueHnx TBEPAUX PO3UHHIB.

3. Jliarpamu piBHOBaru. AHami3 JiarpaM CTaHy 3 ©BTCKTUYHUM,
NEPUTEKTUYHUM,  MOHOTEKTHMYHHMM,  CUHTEKTUYHUM Ta  METATEKTUYHUM
MEepPEeTBOPEHHAMH, a Takox jiarpam tuny «Curapa». J[liarpamu cTaHy 3
€BTEKTO1IHUM, IEPUTEKTOITHIUM Ta MOHOTEKTOITHUM MEPETBOPECHHSIMU.

4. Kineruka Qa3zoBux mneperBopenb. Kpucramizamis. ['omorenHe Tta
reTeporeHHe YTBOPEHHsI IEHTPIB Kpuctamiizaiii. PoOoTa yTBOpeHHSI KPUTHYHOTO
3aponka. dopma Ta MIBUIKICT, YTBOPEHHsI LIEHTPIB KpucTamizaiii. HanpaBnena
Kpuctanizania. MexaHi3Mu Ta KiHETHKAa poOcTy KpucrtaniB. Judysiiina 3amaua
pocty kpuctaiiB (3amada CtedaHa nmpo MpoMep3aHHs, 3aJ1a4i pocTy KyJIi).

5. udyszis B MeTtanmax Ta ciuiaBax. AToMHa Teopis audysii. [locrynatu
Omnzarepa. udy3sis npoTu rpajieHTa KOHIIEHTPAILIIi.

6. [lepexoan meTan-maieeKTpUK B cucTeMi enekTpoHiB. Ilepexinm AHmepcoHa.
Kpaii pyxnuBocti B enekTpoHHOMY criekTpi. [lepexin Morra. @nykryanii. TBepai
PO34YMHU Ta MPOMiXkHI (a3u.

VII. HaanpoBiaHicTh
1. OcHoBHI1 BiracTuBOCTI HaAMpoBiAHUKIB. EdexT Meiicuepa. HannposinHuku
I 11l pony. OcHOBH MIKPOCKOIIYHOI Ta TepMOAUHAMIYHO1 Teopiil. KynepoBchki
napu. EHeprernyHa uliMHa 1 KBa31YaCTUHKU B HAANPOBIAHUKY. TyHenbHUMU
edext. Edext xxo3edcona. BucokoremmneparypHa HaapoOBIAHICTb.



VIll. ExcniepumenTaibHi MeToau ¢Gizuku TBEpPAOro Tijia

1. Pentrenorpadis — METOAN IOCIIIHKEHD 17I€aTbHOI Ta PealibHOT CTPYKTYPHU.
Enextponorpadiss ta enexrpoHHa mikpockomis. HeitpoHorpadis: mpyxkHe Ta
HEMpY>XKHE KOTEPEHTHE PO3CIIOBAHHS, JOCHIPKEHHS MAarHITHUX CTPYKTYp 1
(OHOHHUX CHEKTpiB. ENeKTpuYHI Ta raJibBAaHOMArHiTHI BUMIPIOBaHHS SIK METOIU
BUBYECHHS €JIEKTPOHHOI CTPYKTYpU KpHUCTaIIB 1 CKJIaAy JOMIINIOK Y
HamiBOpoBiAHUKAX. ONTUYHI METOAW JOCHIKEHb. BHUKOPUCTAHHS Ja3epHUX
JDKEpEI CBITIIA.
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KPUTEPII OLIIHIOBAHHSI

[lopsimok mpoBeAeHHS Ta KpUTEpii OLIHIOBAHHS BCTYNMHHUX BHUIPOOYBAHBb

perymntoeTbest [TomokeHHSIM PO opraHizalilo BCTYITHUX BUIIPOOYBaHb.



