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MNOACHIOBAJIBHA 3AITMCKA

MerTo10 BCTymHOTO BUIIPOOYyBaHHsA 3 «D13UKH TBEPJOTO TiJIay € MepeBipka 3HaHb
1 B11O1p BCTYMHHUKIB JUIsI 3apaxyBaHHs HA HABUAHHS 32 OCBITHbO-HAYKOBUM CTYTIEHEM
noktopa Qinocodii 3a crmeuianpHicTi0O ES @i3uka Ta acTpoHOMIs MpH MpUoMi Ha
HaBYaHHS Ha OCHOBI OCBITHBOTO PiBHS MaricTpa (0CBITHRO-KBaTi(PIKAIIIHOTO CTYTICHS
cremiamicra) g0 KapnaTcbkoro HalloHaJbHOTO YHIBEpCUTETY iMeH1 Bacuis
Credannkay» y 2026 porii.

[Iporpama wmicTuTh OCHOBHI TUTaHHS 3 Di3WKKM TBEPJOTO Tijla Ta TMEpesiK
PEKOMEHIOBAHOT JIITEpaTypH.

HaBenenuii nepeniik MuTaHb, Kl BUHOCSTHCS HAa BCTYITHE BUMPOOYBaHHS J1acThb
MO>KJIMBICTh BCTYITHUKY CUCTEMATU3yBATH CBOI 3HAHHS Ta IOIIOMOKE 30p1€EHTYBATHCH,
Ha SIKI MUTaHHS Tpeba 3BepHYTH yBary MpH MiJIr0TOBIIL 0 BCTYITHOTO BUMPOOYBaHHS.

[lepenik peKOMEHOBaHOI JITEpAaTypH CIPUATUME Yy MOLIYKY 1 migdopi Jxepen
MIJITOTOBKHU JIJIs BCTYITHOTO BUIIPOOYBaHHH.



OCHOBHI IMTAHHA 3 JTNCIUIIJIITHHN

I. Crpykrypa TBepaux Tija

1. Kpuctamuni ta amopdHi Tina. bynosa kpuctaniB. TpaHcisiiiHa cuMeTpisl.
Enementapna xomipka. Pemitku bpase. Inaexcu Mimnepa. ToukoBi 1 MpoOCTOpOBi
rpynu. Oco0JMBOCTI MOMIMPEHHS XBUIIb B IEPIOJIMYHUX CTPYKTypax. 3akoH Bymbda-
bperra. O6epnena rpatka. 3ouu bputtoeHa.

2. Nedextu B kpuctanax. ToukoBi AeQeKTH, iX yTBOpeHHs Ta Audy3is. Bakancii.
KomoGinarii atomanx nedextiB. Kpaiiosi Ta rBuaTOBI nuciokaiiii. Bekrop broprepca.
Enepris nmucnokamiii. Pyx aucnokamiii. MexaHi3Mu yTBOpPEHHS JUCIOKAllid B
KpucTanax. Brums pagiamiitHux, MexaHiuHUX Ta TEPMIYHHX Tl Ha peabHy CTPYKTYPY
TBEPAUX TLI.

3. Tunu XiMI4HOTO 3B’SI3KYy B KpUcTajax. Mi>kaTOMHa B3a€MOJIISl Ta CHIIN 3B’ SI3KY
y TBepaomy Timi. CTpykKTypHi Ta (i3uyHi OCOOJMBOCTI 10HHUX, KOBAJICHTHUX,
METaJIYHUX Ta MOJIEKYJISIpHUX KpucTaiiB. [llinpHOYakOBaH1 CTPYKTYpH.

4. AmopdHi TiTa — METOAM OTPUMaHHSA Ta AUQPPAKIIHHOTO JOCIIIKCHHS
CTpykTypH. Pinunni kpucrtanu. biusbkuii Ta nanexkuit nopsaok. HamiBmpoBiaHHUKOBE
CKJIO.

II. EHepreTH4HMi CIEKTP KPUCTAJIB

I. OnucaHHsT €HEPreTUYHOro CTaHy KpHUCTAIIB 3a JOMOMOIroI0  Trasy
KBa31yacTUHOK. [Ipuknaan kBa3iyacTUHOK. DOHOHU, MATHOHU, €KCUTOHU, TIa3MOHHU
Ta 1H. EnexktpoHu B MeTani sk KBa3iyacTUHKU. KBaziimmynbc. 3aKkoH aucHepcii.
Teopema bioxa. I'panuuni ymoBu. ['yctuna ctaniB. CTaTUCTHKA ra3y KBa314aCTHHOK.
bozonu 1 epmionn. Bzaemonisi KBa3i4aCTHUHOK.

2. KonuBaHHS KpUCTAIIYHOI PEUITKUA: OCHMIATOPH, (POHOHU. AKYCTHYHA Ta
ONTUYHA BITKM KOJWBaHb, TemoeMHICTh pemniTku. JlebaiBchbka yacroTta. dakTop
Jle6as-Bamiepa B po3citoBaHHI PEHTT€HIBCHKUX MPOMEHIB. AHTApMOHI3M Ta TEIJIOBE
PO3LIMPEHHS.

3. EnextponHi cranu B kpucraiax. OpHoenekTpoHHa Mmojenb. HabnmxeHHs
cabKo 1 CWJIBHO- 3B’SI3aHUX EJIEKTPOHIB. 30HAa CXema Ta TUIMU TBEPAUX TiJ.
Bupomxennii enektponnuii ras. Enekrponna TeroemMHicTh, moBepxHs @epmi. Terzop
edextuBHUX Mac. Enextponu ta aipku. [{ukinorponna maca. [lonoxenns @epmi-piBHs
B HEBUPOX)KEHHUX HaIIBIPOBITHUKAX.

4. SIBuma B koHTakTax. [loreHiiansHl 6ap’epu. KonTakTHa p13HULIS TOTEHITIAIB.
Crpymu, oOmexxeHi mnpoctopoBuM 3apsiaoMm. bap’ep ILllortku. KBa3zi-nBoBHUMIpHI
CUCTEMU B HAaIBIPOBIIHUKAX: TreTepocTpykTypu, MJH-ctpyktypu (Mmeran-
JEJIEKTPUK HaIIBOPOBIIHUK). PO3MipHE KBaHTYBaHHS €IEKTPOHHOTO CIIEKTpA.

5. EnexTpoHHMI CHEKTp Ta TyCTHMHA CTaHIB E€JIEKTPOHIB B KBaHTYIOUOMY
marHiTHOMY Tioni. Edextr ne ['aaza-Ban-Anbpena. CrekTp KBa3i-IBOBUMIPHUX
€JICKTPOHIB B MOMEPEYHOMY KBAHTYIOUOMY MarHiTHOMY TOJIi.

I11. EjIeKTPOHHI KiHETHYHI BJIACTHBOCTI TBePAMX TiJI
1 Kinetnyni piBHAHHA. EnexkTtpo- Ta TEIIONPOBIAHICTh. TpHUBaICTh
penmakcyBaHHS. MexXaHi3MU PO3CIIOBaHHs €JIEKTPOHIB. Po3citoBaHHS Ha IOMIIIKAX i



nedexrax. Enextpon-pononHi 3iTkHeHHs. HopmainbHi mpoiiecu, mpouecu nepekumiy.
lonna mpoBiaHicTh KpuctaniB. CynepioHHa NTPOBIIHICTb. MarHiToomnip Ta egekt
Xomna. KBanToBuii epext XoJa.

2. HamniBnposigHuku. EneKkTpoHHa CTPyKTypa THUIIOBUX HAaMiBIPOBIIHHKIB.
['epmaniii Ta kpemHiit. JlomimkoBi piBHI. JlOHOpH Ta akueNTOpH, P-N-TIEPEXOIH.
doTonpoBiHICTE. PekoMOiHaIlIsS Ta peakcallis HepiBHOBaXHUX HOCIIB. ["apstai HOCI].
Edexr 'ana.

3. TemmmoemHicTh. TemmepaTypHa 3aJIeKHICTh TeutoeMHOCTI. Mogeni Eftnmreitna
ta Jlebas. Kitacuuna Mozennb TSIIOEMHOCTI.

IV. OnTu4Hi Ta MardiTHi ABUINA TBEPAUX TiJl

1. MexaHi3mu nornuHaHHs (GoToHiB. [lornmuHanHsa BUIbHUMU HOCIsiMU. ['paTkoBe
norivHaHHsA. baratogononHi mnponecu. KomOiHaiiiiHe po3citoBaHHS CBITIA B
kpucranax. [lornmunanus 38’ a3anumMu Hocisimu. [IpaBuina Bigoopy. Mixk30HHI IpsimMi Ta
HemnpsMi repexou. JlrominecieHiist KpuctaniB. PekoMOiHaIiiiHe BUTIPOMIHIOBAaHHS B
JEJIEKTpUKax Ta HamiBnpoBigHuKaX. CHOHTaHHE 1 BUMYIIEHE BHUIIPOMIHIOBAHHS.
Jlazepu. Pizni Tunu OKI' ta mpunmun ix mii.

2. ATtoMHMII MarHeTu3M. MarHiTHi BJIACTUBOCTI CIAOOMArHITHUX PEYOBHH.
Kiacudikariis Ta OCHOBHI BJIaCTUBOCTI MarHeTHKIB. J[iaMarHeTH3M CHUCTEMH CIabKO
B3a€EMOJIIIOYMX aTOMIB 1 MoJIeKyJ. JliamMarHeTusm Ta napaMarHeTHU3M TBEPIUX TiJ.
[Ipupona pepomarnerusmy. Jlomenn. AHTUPEpPOMArHETU3M 1 (PEpOMArHETU3M.

3. JiaMarHeTu3M BUIBHOTO €JIEKTPOHHOro ra3y. CHIHOBUN IapaMarHeTH3M.
3akon Kropi. depomarnerusm. MomnekynsipHe mojie Beiica. OOMiHHa B3aemomisl.
®epomarHiTHi foMeHu. Enepris anizoTponii. JIOMEHHI CTIHKH. AHTH(EpOMarHeTHKH.
deputwu.

V. JieJleKTpUKHU
1. EdextuBne mnone. EnextpocTtpukiiis 1 m’e3oenektpuka. IlipoenekTpuku i
CETHETOCTIEKTPUKU. EnekTpuuHui Tictepe3nc. AHoMamii (i3MYHUX BIIACTUBOCTEH
CETHETOCJIEKTPUKIB B 00J1aCTi (ha30BUX MEPEXOIB.

VI. Tepmoaunamika i ¢pa3zoBi nepexoau
1. Iudy3is B MmeTanax Ta cruiaBax. AtomHa teopist mudysii. [loctynatu Onzarepa.
Judy3ist npoTH rpagieHTa KOHIIEHTPALIIi.
2. Ilepexoau meTan-IieIeKTpUK B cucteMi enekTpoHiB. Ilepexin AHaepcoHa.
Kpaii pyxiauBocTi B enekrpoHHoMy criekTpi. Ilepexig Motra. @nykryauii. Tsepai
PO34YMHU Ta MPOMIKHI ha3u.

VII. HaagnpogiaHicTh
1. OcHoBHi BnacTuBOCTI HaANpoBiaHUKIB. Edexkt Meiicaepa. Hanmposiguuku I i
IT poxy. OcHOBU MIKPOCKOIIIYHOI Ta TepMOAMHaAMIuHOT Teopiii. KymepiBceki  mapm.
Enepretnuna mijnMHa 1 KBa314aCTUHKHM B HAANPOBIAHUKY. TyHenbHUH edext. Edexr
JIxxo3zedcona. BucokoremneparypHa HaANPOBIAHICTb.



VIII. ExciepumenTajbHi MeToau izMKH TBEpPAOro Tijaa

1. Pentrenorpadis — METOAU JTOCITIKEHb 1JI€aJIbHOI Ta peaabHOI CTPYKTYpPH.

Enextponorpadiss Ta eleKTpoHHAa MIKPOCKOIIS. ATOMHAa CHJIOBAa MIKPOCKOITIS.
JlocmiKeHHs CIICKTPiB MOTJIMHAHHS Ta MPOITyCKaHHS, ONTHYHA IUPUHA 3200pOHEHOT
30HU. EnexTpwuHi Ta TrajgpbBaHOMArHiTHI BUMIPIOBaHHS $IK METOJAM BHBYCHHS
€JIEKTPOHHO1 CTPYKTYPHU KPUCTATIB 1 CKJIaly JOMIIIOK Y HaNiBOpoOBiAHUKaX. ONTUYHI
METOJIU TOCIIKEHb: BUKOPUCTAHHS JIa3epHUX JKEpes CBITIA.
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KPUTEPII OLIIHIOBAHHSI

[lopsimok TpoBeNEeHHS Ta KpUTEpli OLIHIOBaHHA BCTYIHUX BHIIPOOYBAHb

perymntoeThes [lookeHHsIM po opraxi3aliio BCTYHUX BUIIPoOyBaHb y KapnaTchkuii
HalllOHAIBHUI yHIBepcuTeT iMeH1 Bacuis Credanuka.



