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BCTYII

[Iporpama HaBYaJIbHOI AMCUUIUIIHU CHEUialbHUN mnpakTHKyM «KBaHTOBa Teopis
KOHJICHCOBAHOTO CTaHy» CKJaJieHa BIAMOBIIHO JO OCBITHHO-MpO(deciitHOi (OCBITHRO-HAYKOBOT)
MIporpamMu MiArOTOBKH MEPIIOTO PiBHIO BUIIOI OCBITH — OaKaiaBp

crnenianbHOCTI (Hanpsmy) 104 — ¢izuka Ta acTpoHOMIsS

crerjanizanii

1.1. Meroro BUKJIaJaHHS HABYAIBHOI JUCIUILTIHN — CIIELiaIbHOTO MPakTUKyMy «KBaHTOBa
TEOPisi KOHJCHCOBAHOTO CTaHY €:

(GopMyBaHHS YSBIEHb CTYICHTIB NpPO KBAaHTOBI SIBHIIA Yy KPUCTATIYHHX IpaTKax Ta
0COOJIMBOCTI TMHAMIKH HEiJleaTbHUX KPUCTAMTIB 3 JIeeKTaMu;

O3HAHOMJICHHSI CTY/EHTIB 31 Cy4aCHMMM METOJaMHM KBAaHTOBOI TEOpii MOJS y KBaHTOBIH
CTaTUCTHIII Ta MOJANBII PO3PAXYHKH TEPMOJAUHAMIYHUX BEIMYHH KOH/ICHCOBAHUX CHCTEM.
1.2. OcHOBHMMH 3aBJaHHSAMH BHUBYEHHS JUCHUIUIIHK CIICLIJbHOTO IMPAKTHKYMY
«KBaHTOBa TeOpisi KOHAEHCOBAHOTO CTaHY» € HABYUTHU CTYICHTIB!

OCHOBaM KBAaHTOBOI MEXaHIKH KPUCTATIYHOI PEIIITKH;

KBa319aCTHHKOBOMY MiAXOIy JJIsl ONUCY B TepMiHAX ()OHOHIB KBAHTOBOMEXaHIUHUX
BJIACTUBOCTEH 1 TEPMOIMHAMIKH KPHUCTAJIIB;

PO3paxyHKy IMPOLECIB HEMPYKHOTO PO3CIIOBAaHHS HEWUTPOHIB KpHCTATaMH Ta
JOCHIKYBAaTH TIPOLIECH JIOKami3amii KOJNMBaHb Yy KpHUCTaidax 3 naedexramu i
PO3paxoByBaTH YAaCTOTH TAaKUX KOJIHMBAHb,

JOCIIKYBAaTH OJHOEIEKTPOHHI €HEPreTUYHI CIIEKTPH B MEPIOUYHUX MOTEHIliaIax
TOYHUMHU 1 HAOJIM)KEHUMH METOJlaMU Ha OCHOB1 30HHOT TEOPii;

JOCHTIUKYBAaTH  BJIACTUBOCTI  €JEKTPOHIB  MPOBIAHOCTI B MOCTIHHUX  Ta
BHCOKOYACTOTHUX €IEKTPOMArHiTHUX MOJISIX;

KOPHUCTYIOUHCh HaBYaJbHOK Ta JOBIJIKOBOIO JITEpaTyporo, OOUpaTH aJeKBaTHI
METOAM PO3B’SA3KYy 3aJlay KBAaHTOBOI MEXaHIKM KpUCTaliB Ta Teopii Je(eKTiB B
KpHUCTajax;

OCHOBHMM IOHATTSM KBaHTOBOI MEXaHIKM, HEOOXITHUM Ui MOJAJIbLIOr0
BUKJIQJIaHHS [IHOTO KYpCY;

BOJIOJIITH TEXHIKOIO BTOPUHHOIO KBAHTYBaHHsA OO30HIB Ta ()epMiOHIB, BMITH
BUKOPUCTOBYBaTH 1€l (opmani3M 3 METOI OIUCY €JIEKTPOHIB MPOBIIHOCTI Yy
MPOBIJHUKAX MPH HAABHOCTI MarHiTHOTO MoJist Ta 6€3 HbOTO.

Komnemenmrnocmi, wjo 3abe3neuyiomvcs OUCYUNIIHOIW:
* 3/1aTHICTh PO3B’SA3yBaTH CKJIAIHI CIIeliasli30BaHi 3a/1aui Ta MPaKTUYHI pobaeMHu 3 (i3UKU
Ta/abo actpoHoMii y mpodeciiiHii AISUIBHOCTI abo y Mpoleci MOJAIbIIOr0 HaBYaHHS, IO

nependavae

3aCTOCYBaHHS IE€BHUX Teopi 1 MeToniB ¢i3uku Ta/abo acTpoHOMIi 1

XapaKTepU3yeThCs CKIAAHICTIO Ta HeBU3HauUeHIcTIo yMOB (IK).

* 3IaTHICTH 710 a0CTPaKTHOT'O MHUCIIEHHSI, aHami3y Ta cuHTesy (3K-1).

* 3IaTHICTh 3aCTOCOBYBATH 3HAHHS y NpakTHYHKUX cuTyamisx (3K-2).

» HaBuuku BUKOpUCTaHHS iHPOpPMaIiiiHUX 1 KOMyHiKaIiifHuX Texrouorii (3K-3).

* 3MaTHICTh OyTH KpUTUYHKUM i camokpuTtuaHuM (3K-4).

* 3nmaTHicTh MpuiiMatu o0rpyHToBaHi pimeHHs (3K-5).

» HaBuuku mixkocobucticuoi B3aemoii (3K-6).

* 3IaTHICTH OLIIHIOBATH Ta 3a0e3MeuyBaTH AKiCTh BUKOHYBaHHX pooiT (3K-8).

» Bu3HaueHICTh 1 HAMOJIETIIMBICTD MO0 MOCTABICHUX 3aBAaHb 1 B3aTHX 000B’s13KiB (3K-9).

* 3/1aTHICTH CIIIKYBATHCS JEPKABHOK MOBOIO SIK YCHO, TaK 1 muchbmMoBo (3K-12).

* 31aTHICTH CIHIIKYBATHCS iHO3eMHOK0 MOBOIO (3K-13).

* 3HaHHA 1 PO3YMIHHSI TEOPETUYHOTO Ta EKCIIEPUMEHTAILHOTO 0a3ucy cydacHoi ¢i3uku Ta
actponowmii (OK-1).
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* 3MaTHICTh TIPAIIOBATH 13 HAYKOBUM OOJIAHAHHSAM Ta BUMIPIOBAIBHUMH IPUIIAIaMH,
00pOoOJIATH Ta aHAI3yBAaTH pe3yNbTaTu AociikeHs (OK-4).

* 3/1aTHICTP BUKOHYBaTH OOYHCIIIOBAJIbHI EKCIIEPUMEHTH, BUKOPHUCTOBYBATH YHCEIbHI
METOJTU JUTSl PO3B’sI3yBaHHsI (DI3MUHUX Ta ACTPOHOMIYHUX 33]1a4 1 MOJICTTIOBaHHS (PiI3UYHUX CHCTEM
(DK-5).

* 3IaTHICTh MOJICITIOBATH (I3UYHI CUCTEMH Ta aCTPOHOMIYHI siBUINA i pouecu (DPK-6).

* 31aTHICT BUKOPHCTOBYBAaTH 0a30B1 3HAaHHsS 3 (DI3UKH Ta aCTPOHOMII MJIs PO3yMiHHS
OyZ0BH Ta OBEIHKHU MPUPOIHUX 1 INTYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHS Ta €BOJIOLIT BeecBity
(DOK-7).

* 3IATHICTH MPAIIOBATH 3 JUKEPEJIaMHU HaBYaJIbHOI Ta HayKoBoi iHpopmarrii (PK-9).

* 37aTHICTh CAMOCTIHO HABUATHCS 1 OTAHOBYBATH HOBI 3HAHHS 3 (DI3UKH, aCTPOHOMII Ta
cymickuux ranyseit (OK-10).

* YcBigomieHHs MPOo(eciiHUX €TUYHUX aCHEKTIB (PI3MUHUX Ta aCTPOHOMIYHHX JOCTIKEHb

(PK-12).

+ OpienTariis Ha HAWBUILI HAYKOBI CTAHAAPTH - 00I3HAHICTH MO0 QyHAAMEHTATBHUX
BIJIKPUTTIB Ta TEOPIH, SKi CYTTEBO BIUIMHYJIM HA PO3BUTOK (Di3UKH, aCTPOHOMII Ta 1HIINX
npupoanrunx Hayk. (PK-13).

* 31aTHICTH 3100yBaTH T0JATKOBI KOMIIETEHTHOCTI Yepe3 BHOIPKOBI CKJIaZ0B1 OCBITHBOT
porpamu, caMoOCBITY, HehopMabHy Ta iHpopMaibHy ocBiTy (PK-14).

1.3. KinbKicTh KpeauTiB — 5.
1.4. 3aranpHa KinbKicTb roguH — 150.

1.5. XapakTeprcTrKa HaBYAIbHOT JUCITUTLUTIHI
3a Bubopom
JlenHa ¢opma HaBYaHHS ‘ 3aouHa (qucTaHIiiiHa) popMa HaBUAHHS
Pik miaroroBku
4-it | i
Cemectp
8-it | it
Jlexii
He nependayeHi HaBYaJIbHUM IJIAHOM ‘ TOJI.
[TpakTH4Hi, CEeMiHApChKIi 3aHATTS
He nepenbayeHi HaBYaIbHUM ILJIAHOM | rofl.
JlaGopaTtopHi 3aHATTA
78 ron. ‘ roJ.
CamocriitHa poOoTa
72 ron. \ roJ.
[HMBiyanbHI 3aBIaHHS
He nepenbaueHi HaB4aaIbHUM TUJIAHOM
3aiik

1.6. 3amaHoBaHi pe3yabTaTH HaBUYAHHS
3rifHO 3 BHUMOTaMH OCBITHBO-TIpO(eciiiHOl (OCBITHbO-HAYKOBOI) MIpOTrpaMu CTYJIEHTH

MOBMHHI IOCSTTH TaKUX Pe3yJIbTaTiB HAaBUAHHS:
3HATH. TMPUHIWNHA 1 MEeTOAW (DI3UKH TBEPAOTO Tija, METOAM JOCITIHKEHHS KBAaHTOBUX
MoJIeNiell KpUCTalliB Ta OCHOBHI MigXOAW B Teopii Ae(deKTiB, METOAM CY4YacHOi KBaHTOBOI

CTaTUCTHKH.

BMITH: 3aCTOCOBYBaTM MeTOAM  (I3MKM  TBEpJOro TuIa AN JIOCIHIIKEHHS
TEPMOJAMHAMIYHMX  Ta  KIHETHYHUX  XApPAKTEPUCTHUK  TBEPAUX  TUI,  JOCIIKYyBaTH
KBaHTOBOMEXaHI4HI €()eKTH B KPUCTAIIYHUX I'PATKaX Ta CIIEKTPH JIOKAJBHUX MOJ| Y HelJleaIbHUX
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KpHCTajlaX, 3aCTOCOBYBAaTH ()opMaii3M BTOPHHHOTO KBAaHTYBAaHHS Ta KOHTHHYQJIHHOTO
IHTErpyBaHHs y MPOLEC] TOCITIIKEHHSI MAKPOCKOIYHUX CHCTEM.

IIpozpamni pe3ynomamu HAGUAHHA, WO 3a0€3neuyIOmMbCsa OUCYUNILIHOIO!

* 3HaTH, PO3yMITH Ta BMITH 3aCTOCOBYBaTH Ha 0a30BOMY piBHI OCHOBHI IOJIOXKEHHS
3arajabHOI Ta TECOPETHYHOT (Di3UKHU, 30KpeMa, KIIACUIHOI, PEISITHBICTCHKOT Ta KBAHTOBOT MEXaHIKH,
MOJIEKYJISAPHOT (i3UKH Ta TEPMOJNHAMIKH, €JIEKTPOMArHeTU3My, XBHJIbOBOI Ta KBAHTOBOI ONTUKH,
¢i3ukM aromMa Ta aTOMHOTO s[pa JUIs BCTAHOBIICHHS, aHAJi3y, TIyMadeHHs, MOSCHEHHS M
kiacudikarii CyTi Ta MEXaHI3MiB PI3HOMaHITHUX (DI3UYHUX SBHIIL 1 MPOIIECIB JIJIs1 PO3B’I3yBaHHS
CKJIQJIHUX CIICIiali30BaHMX 3a/1a4 Ta NpaKTHYHHUX poOiieM 3 ¢izuku ta/abo actponomii ([TPH-1).

* 3Hatu 1 po3ymiTH (i3UYHI OCHOBM ACTPOHOMIYHHMX SIBHII aHAII3yBaTH, TIYMauyWTH,
MOSICHIOBATH 1 KnacudikyBaTu Oy/I0BY Ta €BOJIIOIII0 aCTPOHOMIYHUX 00’ €kTiB BeecBiTy (TutaHer,
3ip, TUTAHETHUX CHUCTEM, TaJJaKTHUK TOIIO), @ TAKOK OCHOBHI (D13W4HI MTPOIIECH, K] BITOYBAIOTHCS B
uux (ITPH-2).

* 3HaTH 1 pO3YMITH EKCIIEPUMEHTAIbHI OCHOBM (DI3UKU: aHali3yBaTH, OIMCYBATH,
TIYMAuuTH Ta MOSICHIOBATH OCHOBHI E€KCIIEPHUMEHTAJIbHI MiATBEPKCHHS ICHYIOUUX (Di3muHuX
teopiit (ITPH-3).

* 3HaTH OCHOBHI aKTyaJibHi Ipo0iieMu cyyacHoi ¢isuku ta acrporomii (ITPH-5).

* OwiHIOBaTH BIUIMB HOBITHIX BIJIKPUTTIB Ha PO3BUTOK Cy4acHOi (Di3UKU Ta acTpOHOMIi
(ITPH-6).

* Po3ymiTu, aHamizyBaTH 1 MOSCHIOBAaTH HOBI HAyKOBI pe3yJdbTaTH, OAEp:kKaHI y XOji
npoBeeHHS (QI3UYHUX Ta ACTPOHOMIYHUX JTOCIIKEHD BianoBiaHo a0 cremiatizarii (ITPH-7).

* Maru 0a30Bi HAaBHYKH CAMOCTIHHOTO HaBYaHHS: BMITH BIAIIYKOBYBAaTH TMOTPiIOHY
iHpopMaliro B APYKOBAaHMX Ta EJIEKTPOHHUX JDKEpellaxX, aHali3yBaTH, CHCTEMaTHU3YBaTH,
PO3YMITH, TIYMAaUUTH T4 BUKOPUCTOBYBATH 11 JUIsl BUPILICHHS HAYKOBHX 1 MPUKJIAIHUX 3aBJIaHb
(ITPH-8).

* BMiTH ynopsiikoByBaTH, TIIyMauyUTH Ta y3arajJbHIOBAaTH OJiepKaHi HAyKOB1 Ta MPaKTUYHI
pe3yabTatu, pobutn BucHoBKH ([TPH-11).

* Pozymitu 3B’s30K (pi3uKH Ta/ab0 acTPOHOMIT 3 IHITMMHU MPUPOTHUYUMH Ta 1HKEHEPHUMHU
HayKaMu, OyTH 00i13HAHWUM 3 OKpEeMHUMH (BIAMOBIHO IO CHeEIiajizaiii) OCHOBHUMH MOHSITTSIMU
npuKiIagHoi (Hi3MKH, MaTepiao3HABCTBA, 1HXKEHEPii, XiMii, 610JI0TiT TOIIO, a TAKOK 3 OKPEMUMH
0o0’exTaMu (TEXHOJIOTIYHUMH IIpolLecaMH) Ta NPUPOJHUMHU SBHILIAMHU, IO € TPEAMETOM
JIOCIIJKEHHS 1HIIUX HAYK 1, BOJHOYAC, MOXKYTh OyTH NpeaMeTaMy Gpi3ndHuX a00 aCTPOHOMIYHUX
nocnimkens (ITPH-13).

* 3HaTU 1 PO3YMITH poOJb 1 Micie (i3uKH, aCTPOHOMIi Ta IHIIMX HPUPOAHUYMX HAYK Y
3arajbHiil cucTeMi 3HaHb PO MPUPOAY Ta CYCHIIbCTBO, Y PO3BUTKY TEXHIKU i TEXHOJIOTIH Ta y
(GopmyBaHHi cydacHOro Haykosoro citorisay (ITPH-17).

* Po3ymiT 3HaueHHA OGI3UMYHUX JOCHKEHb JUIsl 3a0e3MeueHHsl CTajoro pPO3BUTKY
cycninbcra (ITPH- 22).

* Po3ymiTu icTopito Ta 3aKOHOMIPHOCTI pO3BUTKY (isuku Ta actpoHomii ([TPH-23).

* Pozymitu micne ¢i3uku Ta acTpoHOMii y 3arajibHii cucTemi 3HaHb PO MPUPOAY 1
CYCMLJIBCTBO Ta Y PO3BUTKY CYCHIIBLCTBA, TeXHIKH 1 TexHojorii ([TPH-24).

* MaTu HaBUYKH CAaMOCTIHHOTO PUIHSTTS PIllIEHb CTOCOBHO CBOiX OCBITHBOT TPAEKTOPIi Ta
npodeciitnoro po3sutky (ITPH-25).

2. TemaTHuHMii JIaH HABYAJILHOI JHCIUILTiIHA
Huxn nadoparopuux podit 1. KBantoBa Mexanika Kpucrajia

Tewma 1. KBaHTyBaHHS MaJIMX KOJMBaHb KpUCTaja.
Tema 2. [IpencraBiaeHHs yucen 3alIOBHEHHS.
Tema 3. OcHOBHUI cTaH KpucTaia. DOHOHU.



Tema 4. KBanToBI KpHCTay.

Tema 5. AHrapMOHI3M KOJIMBaHb KpUCTaia i B3a€MOIisl POHOHIB.

Tewma 6. EdhexTuBHMI raMibTOHIaH B3aEMO/IIT (POHOHIB 1 MPOIIECH PO3MAY.
Tema 7. KBanTOBO-MeXxaHiuHe BU3HaYeHHA (yHKi [ piHa.

Tewma 8. [TapHuii KoppensaTop 3CyBiB.

Tema 9. Cepenniii kBazpat 3MilICHHS aTOMA.

Tema 10. Henpy>xHa nqudpakiiis Ha KpyucTadi.

Tema 11. BinnoBieHHs 3aKOHY JHCTIEPCii KOJIMBAHb.

Tema 12. KBa3ikiiacuuHe KBaHTYBaHHS CaMOJIOKaTi30BaHHUX KOJIMBAaHb B aHTAPMOHIYHOMY
JAHIIOKKY aTOMIB.

Tewma 13. 3B’s13aHuii cTaH (POHOHIB B aHTAPMOHIYHOMY JIAHITIOKKY aTOMIB.

Huka gadoparopaux podit 2. ledekTn KPUCTATIYHOI pelIiTKU

Tema 14. Moneni TOUkoBUX J1e(PEKTIB KPUCTAIIYHOT PEUTITKH.

Tema 15. Jlokamizanisi KOJMBaHb MOOIN3Y 130JbOBAHOTO 130TOM-AE(EKTY.

Tema 16. @ynkuis ['pina 11 KpucTana 3 TOYKOBUMH JAe(EKTaMu.

Tema 17. JIokanbpHI KOJIMBAHHS IPU HASIBHOCTI IBOMIPHOTO (IUIOCKOTO) Ae(EKTy.
Tema 18. JIucnokarii i AUCKITIHAIIIT.

Huxa nadopaTropuux podit 3. MeToam 10cailzKeHHS] KOHIEHCOBAHOI0 CTAHY

Tema 19. Metoau po3paxyHKy €HEPreTHMYHOIO CHEKTpPY €JEKTpPOHa, L0 PYXaeThCs B
NEePIOIMYHOMY TIOJi: MOJAEHh BUIBHUX €JIEKTPOHIB; MOJIENIb Maii’ke BUIBHUX €JIEKTPOHIB (TEOpis
CabKOro 3B’A3KY); MOJENb CHJIBHO 3B’S3aHUX €JIEeKTpOHiB; Mojaenb Kpouira-Ilenni (pimeHHs
METOZIOM TpaHC(ep-MaTpUIli); METOA OPTOTOHATI30BAaHHUX IUIOCKMX XBWJIb Ta METOJ
NICEeB/IONOTEHIIIANY;

Tema 20. KnacuuHa MexaHiKa YacTHMHKM 3 JOBUIBHUM 3aKOHOM jucnepcii. Pyx B
HOCTIHHOMY €JIEKTPUYHOMY MOJIi Ta B MOCTIHHOMY MarHiTHOMY IOJII 3aps/UKEHOI YaCTUHKHU 3
Nep10JMYHIM 3aKOHOM JHCIIEpPCii.

Tema 21. KBazikiacuuHe KBaHTYBaHHs PIiBHIB €HEprii €JIeKTPOHA 3 JOBUIBHUM 3aKOHOM
qucrepclii B MarHiTHOMY IIOJIL.

Tema 22. EpexT ne ['aa3a-Ban-AnbdeHa: KUTbKICHUN Ta SKICHUH pO3TIIs 115l TPUBUMIPHOTO
MeTay IPOCTUH PO3pPaXyHOK TEPMOJANHAMIYHUX BEITMYHUH ISl TBOBUMIPHOTO METAIY

Tema 23. MarHiTHHI TPOOIH.

Tema 24. HopManbHUi CKiH-€(EKT Ta aHOMAJIbHUN CKIH-€(DEKT.

Tema 25. [TuknoTpOHHMI PE30OHAHC.

Tema 26. Edexr Sna-Tennepa.

Huxa nadoparopHux podit 4. MeToam KBAaHTOBOI CTATHCTHKH

Tema 27. @opmani3m Jlipaka y KBaHTOB1M MeXaHIIli.

Tema 28. OnepaTop €BOIOLII].

Tema 29. Ipencrasnenns lpeniarepa, ['eitzenoepra i dipaka.

Tema 30. MaTpuiis po3cCisiHHSL.

Tema 31. KonTHHYyanpHi iHTETpaIH.

Tema 32. AMIutiTy1a mepexo/ia OCIUIATOpA.

Tema 33. 3apsi y MarHiTHOMY TIOJI.

Tema 34. KBazikinacuune HaOIM>KEHHS.

Tema 35. @ynkuis ['pina s omHouacTruHKkoBoOro piBHSHHSA Lpeninrepa.

Tema 36. XBuibpoBa (yHKIIIS O030HIB Y MpeACTaBICHHI BTOPHHHOTO KBaHTYBaHHS.
Tema 37. KBaHTOBO-MEXaHIuHI BEJIMYMHU Ta orepaTopu. [ IbOEPTIB MPOCTIp XBUITLOBUX



byHKITIH.

Tema 38. OnepaTopu 3HHUILECHHS Ta MOPOIKEHHS OO30HIB.

4. CTpyKTYpa HABYAJIBHOI IUCUMILTIHA

Ha3Bu moxymiB i

Kinexicte rogua

TeM Jenna popma
Ycworo y TOMY YHCII1
hi§ i 120 Ian c.p
1 2 3 4 5 6 7
Iuka nadoparopuux podit 1. KBaHTOBa MexaHika KpHCTaJLIa
Tema 1 5 2 3
Tema 2 5 2 3
Tema 3 5 2 3
Tewma 4 6 3 3
Tema 5 6 3 3
Tema 6 6 3 3
Tema 7 5 3 2
Tema 8 5 3 2
Tema 9 5 3 2
Tema 10 5 3 2
Tema 11 5 3 2
Tema 12 5) 3 2
Tema 13 5 3 2
Pason sa 68 36 32
po3aiiaom 1
uka 1adopaTopuux podit 2. lepeKTH KPUCTAIIYHOI PEeIIITKH
Tewma 14 7 4 3
Tema 15 6 3 3
Tema 16 6 3 3
Tema 17 6 3 3
Tema 18 7 3 4
Pasom sa 32 16 16
po3a1710M 2
Huka nadopaTopuux podit 3. Meroam 10cilzKeHHSI KOHAEHCOBAHOIO CTaAHY
Tema 19 3 2 1
Tema 20 3 2 1
Tema 21 3 2 1
Tema 22 3 2 1
Tema 23 3 1 2
Tema 24 3 1 2
Tema 25 3 1 2
Tema 26 4 2 2
Pasou 3a 25 13 12
po3iiaom 3
Huxk sadoparopuux podit 4. MeToau KBaHTOBOI CTATHCTHKHU
Tema 27 2 1 1
Tema 28 2 1 1
Tema 29 2 1 1
Tema 30 2 1 1
Tema 31 2 1 1




Tema 32 2 1 1
Tema 33 2 1 1
Tema 34 2 1 1
Tema 35 2 1 1
Tema 36 2 1 1
Tema 37 2 1 1
Tema 38 3 2 1
Pasom 3a 25 13 12
pozaiiom 4

Ycboro roaun 150 78 72

3agik

4. Temu ceMiHapChbKHUX (MPAKTUYHHUX, JJa00PATOPHUX) 3aHATH
JuB. tematmunumii 1aH. Ha3Bu naGopaTropHMX poOIT € Ha3BaMU BIATNOBIAHUX TEM.
CryneHTH miJ KEpiBHUIITBOM BHKJIaJa4ya MPOBOAATH aHATITHYHI Ta YACEIIbHI PO3PAXyHKH.

5. Camocriiina pobora

[TosicHeHHS 11010 TOTO, 110 MOBHHEH 3pOOHTH CTYIIEHT ITiJ] 4aC CaMOCTiHHOI pOOOTH.

1. Tlo BciM HMWXKYE BKa3aHUM TeMaM OIpalloBaTH pe3ylbTaTH, OTPUMAaHI IHiJ 4ac
ayJIUTOPHUX 3aHATh, IPOYUTATH BIAMOBINHI naparpadu B migpyunukax [1-22].

2. CaMOCTITHO MIArOTYBATUCSA A0 y4acTi JIabopaTOpHUX POOIT.

3. Iicns BUKIIAMy KOXHOTO PO3AUTY Ii€l HABYAIBHOI TUCIUILTIHA Y paMKaX CaMOCTIHHOT
poOOTH CTyIEHTaM IPONOHYIOThCS JOMAIlIHI 3aBJaHHSA. BOHM NOKIMKaHI CTUMYJIIOBATH
O11b11 r1MOOKE BUBYEHHS Ta 3aKPIIUIEHHS MaTepialy HaBYaJbHOI JUCIUIUIIHU CTYACHTAMHU.

Ne Buau, 3mict camocTiitHOT po60TH KinpkicTh
3/ TOJINH
KBaHTOBa MeXaHiKa KpUCTAIIB. 3
KBaHTyBaHHs KOJUBaHb KpUCTAJIA.

[IpencraBneHHs Yncel 3alTOBHEHHS.

DoHOHH.

Oneparopu 3HUIIEHHS 1 TOPOHKEHHS (DOHOHIB.
KBaHTOBO-MexaHiuHe BU3HaueHHs QyHkii ['piHa.

[Tporecu posciroBanHs (HOHOHIB.

B3aemoist GoHOHIB.

EdexTiBHMIA raMiJIbTOHIaH B3a€MO/IiT ()OHOHIB.

KBaHTOBI KpucTanu Ta piuHy.

KBazikiacuuHe KBaHTYBaHHS CaMOJIOKaJIi30BaHUX KOJIMBAHb Y
AHrapMOHIYHOMY JIAHLIO’KKY aTOMIB.

12 | 3B’s3aHuil cTaH OHOHIB Y aHTAPMOHIYHOMY JIAHI[IO)KKY aTOMIB.
13. | Mopneni ToukoBUX Ae(PEKTiB KPUCTATIYHOT PEITITKH.

14 | Jlokani3amist KOJIMBaHb NOOJIU3Y 130JbOBAHOTO 130TOMN-/1e(EKTY.
15 | Ilone 3mimeHs moOaM3y 130TON-NE(EKTY.

16 | @ynkuis ['piHa 11 KprcTalry ¢ TOYKOBHMH JeheKTaMu.

17 | JlokanbHi KOJIMBAaHHS NIPH HASIBHOCTI JABOBUMIPHOTO JE(EKTY.
18 Jlucnokarii 1 JUCKIIiHAIIiT.

19 | CamocrTiitHO po3IIIHYTH J10Ka3 TeopeMu biioxa 3a nonomororo
oneparopa tpancisiii. [loOymyBaTu nepin Tpy 30HA B MOJIEII
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Kponira—IlenHi 3a 10OMOTOI0 YHCETHLHOTO PO3B’SI3KY
TPAHCIEHICHTHOTO AUCIIEPCIHOTO PIBHSHHSA.

20 | Po3rnsHyTH pyX B MOCTITHOMY €EKTPUYHOMY TOJIi Ta B TOCTIHHOMY
MarHiTHOMY IIOJI1 3aps/KEHOI YaCTUHKU 3 TEPIOJMYHIM 3aKOHOM 2
mucnepeii E(K)=t cos(k).

21 | [lopiBHATH pe3ynbTaTH KBa3iKJIACHYHOTO KBAHTYBAaHHS piBHIB
eHepri'l' €JIEKTPOHA 3 JIOBUIBHUM 3aKOHOM AMCIIEpCii B MarHiTHOMY 1
nojii 3 pe3yibTaTaMH TOYHOTO KBAaHTYBaHHs Ui CIEKTPOHA 3
KBaJIpaTUYHUM 3aKOHOM JIUcHepcii

22 | CaMOCTIiTHO IPOBECTH PO3PAXYHOK TEPMOJMHAMIYHHUX BEJIMYUH JIJIS 5
JBOBUMIpPHOTO MeTany B edekri ae ['aaza-Ban-Asnbdena

23 | PosrmsHyTH Mar"iTHui npo0iii B paMKax MO BUIBHUX 1
CJICKTPOHIB..

24 | HopmanpHuii CKiH-e(DeKT Ta aHOMAJIbHUI CKIH-€()EKT. 2

25 | SlkicHwmii aHATI3 IIUKIOTPOHHOTO PE30HAHCY 1

26 | Edexr fAna-Temnepa. MoaentoBaHHs pO3IICIUICHHS PIBHIB €HEprii. 1

27 | Po3paxyHok y3aranpHeHoi HepiBHOCTI [1IBapiia. 1

28 | Po3paxyHok y3arampHeHoi piBHOCTI [TapceBaisi. 1

29 | Po3paxyHKH BJIaCHUX 3HaU€Hb Ta BIACHUX (PYHKIIIH oneparopa 1
IPOEKTYBaHHSI.

30 JlochimkeHHs: pyXy KBaHTOBOTO OCIIMIIATOPA Y MPEACTaBICHH1 1
I'eiizenbepra.

31 | OrpumMaHHs XBUIbOBOI (DYHKIIIT €JIEKTPOHA y MarHiTHOMY I0JIi B 1
IMITYJIbCHOM TPEJICTABICHHI.

32 | Po3paxyHok 3ami3HioBanbHOT QyHKIT ['piHa enekTpoHa Ta ii 1
4acoBOi (yp’€-KOMIIOHEHTH y MarHiTHOMY MOJIi.

33 | Po3paxynok ¢ynkii ['piHa enekTpoHa y CXpEuIeHHX eNeKTPUIHOMY 1
Ta MarHiTHOMY MOJISIX.

34 | JlocmipkeHHS €Heprii OCHOBHOTO CTaHy HeijealbHOro 003e-Tasy. 1

35 | BuxopucranHs onepaTopiB 'yCTHH MacH, IMITyJIbCY, €HEprii, 1
KYTOBOTO MOMEHTY CUCTEMH YaCTHHOK.

36 | [lopiBHsIbHMI aHAaNi3 KOMIIOHEHTH Dyp’e KyIOHIBCHKOI B3a€MOIii
€JIEKTPOHIB Y TPUBUMIPHOMY, ABOBUMIPHOMY Ta OJJHOBUMIPHOMY 1
BUTIQJIKAX.

37 | Po3paxyHOK MaTpHUYHUX €JIEMEHTIB TUIOCKOT XBHJIi Yy 0Aa3HCl CTaHIB 1
Jlannay.

38 | JocmikeHHS TaMUTbTOHIaHY B3a€EMO/II1 €IEKTPOHIB 3 KOJIMBAHHIMH
KpPHUCTAJEBOI TPATKH, KA MICTUTh 130TOMMYHI TOMIIIIKOBI aTOMH 3 1
ypaxyBaHH;IM MarHiTHOTO KBAHTYBAaHHS PYXY €JIEKTPOHIB.

Pazom 72
6. InauBinyanbHi 3aB1aHHS
He nepen6aueni HaBYaIbHUM TUTAHOM.
7. MeToau KOHTPOJII0
[ToToune onuTyBaHHS, BUKOHAHHS Ta 3aXKCT JIAOOPATOPHUX POOIT, 3aJTiK.
8. Cxema HapaxyBaHHs 0ayiB
[TorouHuit KOHTPOJIL Ta CaMOCTIHa poboTa [TucsmoBuit Cyma

3K
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Pozmin 1 Po3min 2 Pozmin 3 Poznin 4
T1-T13 T14-T18 T19-T26 T27-T38
15 15 15 15 40 100

Jnis 3apaxyBaHHS 3J1iKy CTYIEHT MOBHHEH 37aTH YOTHPH LUKIM Ja0OpaTopHUX pOOiT,
BHKOHATH JIOMAIITHI 3aBJIaHHs 1 HAOpaTH HE MeHIIe 7,5 OaltiB 3a KOKHUH 3 po3aiiiB. st momycky
JI0 MMCBMOBOT 0 3aTIKy Tpeba OTpUMAaTH 3a IiICyMKaMH IOTOYHOTO KOHTPOJIIO0 He MeHIe 30 OaiB.
3a muchMOBHH 3alliK Tpeba oTpuMaty He MeHie 20 6altiB Ta B miAcCyMKy He MeHe 50 OaiB.

[Ixajna oniHIOBAHHSA

Cyma Ganis 3a BCi BHIM | Qriinka 3a HA[IOHAIBHOKO MIKAIOK
HABYAILHOI  JISNIBHOCTI
HpOTﬂFOM CeMeCpr JJIA eK3aMeHy JJIA SaHle
90 - 100 BIZIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJ0BLJIBHO
1-49 HE3aJIOBUIBHO HE 3apax0oBaHO

10.
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10. Ilocunanus Ha indopmaniiini pecypcu B InTepHeri, Bigeo-aeKiii, iHie MeToauuHe
3a0e3nmeyeHHsI

CaiiT xadeapu TeopeTHUHOI PizuKH:

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students study ukr.html

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students ref ukr.html

http://kaf-theor-phys.univer.kharkov.ua/presentations/chemical bonds.pdf
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