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HaBYaHHA

KouncyabTanii 3rigHo 3 rpadikoM KOHCYIbTalil

2. AHOTaNifA 10 Kypcy

Hapuanpna mucnurmurina «®i3uka 1 XiMisg HaAIIBIPOBITHUKIB» € CKJIAJIOBOIO OCBITHBO
IpOTpaMH MiArOTOBKY (DaxiBIIiB 3a OCBITHRO-KBaJi(iKaLIHHIM piBHEM «OaKaiaBp» Tanxy3i 3HaHb
NPUPOJHUYI HAyKU 3 crenianbHoCcTi «@Pi3uka Ta acTpoHOMis». I[IpeameTromM BUBYCHHS
HABYAIBHOT JUCHUIUIIHK € eJeKTPO(]I3UdHI BIACTHBOCTI HAIIBIPOBIAHUKOBUX MaTepialis,
rajbBaHOMArHITHI SBHINA, KOHTAKTHI SBUINA PI3HOPIAHUX HAIMIBIPOBIAHKKIB, (Pi3UUHI TPUHITUTIN
poOOTH HaMiBIPOBITHUKOBHUX MPHIIAIIB, KBa3iXIMIYHI peaKIii.

3. Meta Ta niji Kypcy

Mertoro mucnumiing ¢i3uka 1 XiMmis HamiBOPOBIAHWKIB JAaTH CTyASHTaM 3HAHHSA IO
¢bi13uKOo-XIMiUHI  BIACTHBOCTI MarepiaiiB, $Ki BHUKOPUCTOBYIOThCS B  (DYHKIIOHANbHIH
€JIEKTPOHIIl, TPO CIIOCOOM 1 YMOBH iX OJEpKaHHS, OYHIICHHS, BUPOLTYBaHHS MOHOKPHCTATIB i
emiTaKCIMHUX IIapiB, 3aCTOCYBaHHS; MPO CTPYKTYPY BIACHUX 1 JOMIMIKOBUX Je(EeKTiB Yy
HAIIBIPOBITHUKOBUX KPHUCTATaX, MOXIMUBOCTI MOJICIIOBAHHS, PO3PAXyHKY Ta KEpyBaHHA iX
nedeKTHOI CTPYKTYpOIO JJisi OTPUMaHHS MarepiaiiB 3 HEOOXiIHUMHU BJIACTUBOCTSIMU;
dopmyBaHHS y MaiOyTHIX (axiBLiB MPUHIUMIB (i3HIHOTO 1 IH)KEHEPHOTO MiJX0AY 10 OLiHKH
MOYJIMBOCTEH BUKOPHCTAHHS MaTepialiB B KOHKPETHHX €JIeMEHTaX 1 MPUCTPOSX €JIeKTPOHHOI
TEXHIKH.

4. Pe3ysbTaT HAaBYaHHSA (KOMIIETEHTHOCTI)

V pe3ynbTaTi BUBYEHHS HaBYAIbHOT IUCLUIUIIHYU CTYJEHT IOBUHEH
3HATH NPO:

—  kJjacu(ikamiro HamiBOPOBIAHUKOBUX MaTepialis;

- repMaHii 1 KpemHiil, oxaepxkaHHs, (I3UKO-XIMIUHI #
BUPOIIYBaHHS MOHOKPHCTAJIIB, €MITAKCII0, 3aCTOCYBAHHS;

- KapO1/1 KpeMHiIo;

—  manisnposigankosi conyku tuny A"BY, A'BY!, AVBY! ix kpucraniuny crpykrypy i
XIMIYHHMH 3B 30K, (PI3UKO-XIMIUHI i €JIEeKTPUYH1 BIACTUBOCTI, JOMIIIKU 1 A€PEKTH CTPYKTYpHU Y
X Marepiajgax, OJEpXKaHHS MOHOKPHUCTAJIB 1 €MITaKCIMHUX IIapiB, 3aCTOCYBaHHS, TBEpIi
PO3YMHHU HA OCHOBI IIUX CIOJYK;

—  CTPYKTYpY BJIACHMX 1 IOMIIIKOBUX Ae(EKTiB y HalliBIPOBIAHUKAX;

- MOJIEIOBaHHS Je(EeKTOYTBOPEHHS B HAIBIIPOBIIHUKAX METOJOM KBa31XIMIYHHUX peaKIliif;
—  MEeToJ TepMOJMHAMIUYHUX MOTEHIAJIB AJIs1 OIUCY MPOLECiB 1e(hEeKTOYTBOPEHHS;

- METOJIM KPUCTAIOKBA31XIMIYHOTO OMHUCY 1€(PEKTOYTBOPEHHS y HAIlIBIIPOBIIHUKAX.

BMIiTH:

- OymyBaTtu  Moei
KBa31XIMIYHHUX peaKIIiif;
- PO3paxoByBaTH 3aJ€KHOCTI KOHLIEHTpalii BUIBHUX HOCIIB 3apsily BiJ TeMIepaTypu Ta
TUCKY TpH PI3HUX TUHAX Je(PEKTHOrO pPO3YMOPSIKYBAaHHS Ta PI3HOTO 3apsA0BOrO CTaHy
ne(deKTiB;

—  pO3paxoBYBaTH 3aJIEKHOCTI TEMIIEpPaTypd TEPMOJMHAMIYHOTO p-n-Mepexojy Bij
napIiagIbHOTO TUCKY TTapy KOMIIOHEHTIB MPH JBOTEMIIEPATYPHOMY BiAMalli HAMIBIPOBITHUKOBHX
KPHUCTAIB,

€JeKTPUYHI  BIACTHUBOCTI,

ne(EeKTOYTBOPEHHSI B  CKJIQJHUX HAMBIPOBIAHUKAX METOJIOM
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—  3aCTOCOBYBaTH METOJI  TEPMOIMHAMIUHHX
neeKTOyTBOPEHHS,
—  ommcyBaTH  mpoiecd  Ae(heKTOyTBOPSHHS

KPUCTAIOKBA31XIMIYHUMHU METOAMH;
- BUKOPHCTOBYBaTH Cy4YacHE KOMII'IOTEPHE MpOrpamMHe 3a0e3leueHHs Ui pPO3B’sA3aHHS
3a1a4 Pi3uKH TBEPAOTO TiJa.

IIOTEHIIAIIB

B HaIBIPOBIIHUKOBUX

IUIE  OMHCY  TPOIIECIB

KpucTaljiax

5. Opramnizaiisi HABYaHHA KYpCY

OO6csr Kypey
Bup 3asstTs 3aranpHa KiJIbKICTh TOJIMH
JeKITiT 40
CEMIHAPCHKI 3aHATTS / MPAaKTHYHI 24
1abopaTOpHI 3aHATTS 26
caMocCTiifHa poOoTa (BUKOHAHHS 1HIMBIyaIbHUX 3aBJIaHb) 180

O3Haku Kypc

) . Kypc Hopmarusauii /
Cemectp CrerianpHICTh . P PM: .
(pix HaBUaHHS) BUOIPKOBHIA
5 104 ®i3uka Ta 3 BubipkoBa
aCTPOHOMIS IUCLUAIUIIHU
(mucturuTiHA
BUJILHOTO BHOOPY
CTYJICHTA)
Temaruka Kypcy
Tewma, niian dopma Jliteparypa | 3aBnaHHs, Bara Tepmin
3aHSTTA roJ OLIIHKHU BUKOHAHHS
Tema 1. T'epmasniii. Jlekuist/ | 3rigHO KOHCIICKT, 1-10 3rigHo
KpewmHiii. IIPAKTUYHE | CIIUCKY TECTH, 3BIT OaniB, | po3kiamy
Jlabop. 3ansTTa 18 3aHATTS/ | JiTEpaTypu 4 ron,/ 1-4
JlocmipKeH st 1a6. poO. 4 ron./4 ron | (71a6.po0d)
repMaHi€BOrO Ta
KPEMHIEBOTO JTIOJIB.
Tema 2 Jlexuis/ | 3rigHO KOHCIIEKT, 1-10 3riHo
. . MpPaKTUYHE | CIIUCKY TECTU OamiB, | po3KIamy
HaniBnpoBigHUKOBI .
sV 3aHATTS | JITEpATypHu 4 ron,/
cnonyku Tuny A" B .
4 ron.
Tema 3 Jlexuis/ | 3rigHO KOHCIIEKT, 1-10 3riHo
o . MPAKTUYHE | CIIUCKY TECTH OamiB, | po3KIamy
HaniBnpoBinHUKOBI .
Tl VI 3aHATTS | JITEpATypHu 4 ron,/
cnonyku Tunmy A"B .
4 rogn.
Tema 4 Jlexis/ 3rigHo KOHCIIEKT, 1-10 3rigHo
S . MPAKTUYHE | CITUCKY TECTH OaniB, | po3KiIamy
HamisnposiAHuKos! 3aHATTSA | JIITEpaTypu 4 ron,/
crionyku Ty A'VBY patyp ’
4 rogn.
Tema 5. Crpykrypa | Jlekuist/ | 3rigHo KOHCIIEKT, 1-4 3rigHo
BJACHUX 1 JIOMIMIKOBUX | Ja0.poO. | CIIUCKY 3BIT (7120.pob) | po3knangy
neQexTiB y giteparypu | 3 ron/2 rox.
HATiBIIPOBITHUKAX.
JlaGop. 3anaTTs 2:
BuBueHHs1 BIACTHBOCTEH 1
3HATTA BOJIbT-aMIIEpHOT
XapPaKTCPUCTUKU
CBITJIIOAIO/1B
Tema 6. MogemroBannusa | Jlekmis/ | 3rigHo KOHCIIEKT, 1-4 3rigHo




neheKTOyTBOPEHHS B
HAIBIIPOBITHAKAX
METOAOM KBa3iXIMIYHUX
peaxiiit

JlaGop. 3ansarrs 3:
Jocmimkenas
BJIACTHUBOCTEMN
CTaOLTITPOHIB

71a6. pod

CITHCKY
JiTeparypu

3BIT
3 ron/2 rog.

(;1a6.po0)

pO3KIaIy

Tema 7. TepmoauHamika
BJIACHUX ATOMHHX
nedexTiB y
HaITiBIIPOBITHUKOBUX
MaTepianax

JlaGop. 3anarTs 4:
BuBueHHst  BiIacTUBOCTEM
OInosAPHOTO
HAaIiBIPOBITHUKOBOTO
TPaH3UCTOpPA

Jlexrrist/
11a6. pod

3rijgHo
CITHCKY
JiTeparypu

KOHCIIEKT,
3BIT
3 ron/4roxn

1-4
(y126.po0)

3rigHo
po3KIany

Tema 8.
KpucranokBazixiMmiaHuit
ornuc ne(GeKTOyTBOPEHHS
y HaliBOPOBIAHUKAX

JIEKLis

3rijgHo
CITHCKY
JiTeparypu

KOHCIIEKT,
3rox

3rigHo
pO3KIIaTy

Tema 9. ®izuko-xiMiuHa
KIacudikais
HAaITiBIIPOBITHUKOBUX
MmatepianiB.  Crnomnykw,
TBEP/Il PO3UMHHU.

Jladop. 3auarTs S:
BuBuenns BnacTHBOCTEH
MOJILOBOTO
HaIiBIIPOBITHUKOBOTO
TPaH3KCTOPA

Jlekuis/
1a6. pob

3rigHo
CIIHCKY
JiTeparypu

KOHCIIEKT,
3BIT
2 rox/4ron.

(y126.po0)

3rigHo
po3KIamy

Tema 10.
HamisnpoBigHuku i
nepiogudHa cucTemMa
Menpaeneena.

JlaOop. 3ansTTa 6°
Jocaimkenus €MHICHUX
BJIACTUBOCTEN p-n
EePEexX0Iy

Jlexmist/
MIPAKTHUIHE
3aHATTS/
1126.po6

3rigHo
CIIHICKY
JiTepatrypu

KOHCIICKT,
TECTH, 3BIT
4 ron,/

4 rox./2romn.

1-10
OaJis,
1-4
(y126.po0)

3rigHo
po3KIamy

Tema 11. Tumm
XIMIYHOTO MI>XKaTOMHOI'O
3B’SI3KY
HAIiBIIPOBITHUKAX.
3oHHa CTpYKTypa
HATBIIPOBITHUKOBUX
MarepiaiiB

JIEKITIA

3rigHo
CIIHCKY
JiTeparypu

KOHCIIEKT,
2 rox

3rigHo
pO3KIIay

Tema 12. JomimkoBi
CTaHM Ta iX BIUIMB Ha
€JICKTPUYHI BJIACTHUBOCTI
HAITiBIIPOBIIHUKIB.
JlomimkoBa

Jlexuist/
nab. pod

3rigHo
CITUCKY
JiTepaTypu

KOHCIIEKT,
3BIT
2 rox/4ron.

1-4
(7126.po0)

3rigHo
pO3KIIay




npoBigHICTE. JledekTn.
Jlabop. 3ansiTTa1 72
OtpumanHs TOHKHUX
IUTIBOK METOAOM
TEPMIYHOTO
BUIIaPOBYBAHHS Y BaKyyMi.
OTtpumaHHs TOHKHX
IUTIBOK  HAa  YCTaHOBII
BVII-2

Tema 13. Cratuctuka
€JIEKTPOHIB B
HaITiBIPOBITHUKAX.

JIEKLIIS

3rigHo
CITUCKY
JiTepaTypu

KOHCIIEKT,
2 rox

3rigHo
po3kIamy

Tema 14. Temneparypna
3aJIeKHICTh
CJIEKTPOTIPOBITHOCTI
HaITiBIIPOBITHUKOBUX
Jladop. 3auarTs §:
Bupourysanns TUTIBOK
HaTBITPOBITHUKOBHX
CIIOJYK METOIOM Traps4oil
CTIHKH

KountposabHa podora

Jekis/
MIPAKTHIHE
3aHATTS/
71a6.po0

3rijgHo
CITHCKY
JiTeparypu

KoHntposbHa
pobora,
3BIT

1-10
Oaiis,
1-4

3rigHo
po3KIany

4 ron,/
4 ron./2ron

()1a6.po0)

6. Cuct

eMa OLiHIOBAHHSA KypCY

3arajibHa cHCTEeMa OI_[iHIOBaHHSI KYypCy

Jlns mepeBipKy 3HaHb, YMiHb 1 HABUUOK CTY/IEHTIB MPH
BUBYCHHI HABYAJIBHOI TUCIHIUTIHA BHKOPHCTOBYIOTHCS
Taki (pOopMH KOHTPONIIO: - MOTOYHMIA, - MiJACYMKOBUI
(3amik). [ToTounuii KOHTPOJIH TIependavyae OLIHIOBAHHS
7a0opaTOpHUX POOIT CTYIEHTIB Ta pPe3yibTaTiB
TecTyBaHHs. [111CYyMKOBHI KOHTPOJIb 3/1IHCHIOETHCS Ha
OCHOBI HAKONMWYEHUX OalliB MPOTATOM CEMECTpy B
IPOLECi HOTOYHOTO KOHTPOJIIO.

Bumoru 10 nucbMoBoi poGoTH

3BiT 10 1a0OpaTOpPHUX POOOTAX BKIIOYAE 3a3HAUYEHHS
METH Ta 3aBJIaHHs JabopaTopHOi poOOTH, BUXIJHI JaHi,
OCHOBHI PO3paxyHKOBi (hopmynu, oopMiIeHi y BUTIISII
Tabnnupb BUKOHaHHS 3BITY 3aKIHUYETHCS BHUCHOBKOM,
SKHH € KOPOTKUM IT1JICYMKOM J1JaDOpaTOPHOi pOOOTH.

CeMiHapChKi 3aHATTS

YMOBH 10MyCKY /0 MiJICYMKOBOTO

KOHTPOJTIO

CTyaeHT I0MyCKaeThCs 10 MiJJICYMKOBOIO KOHTPOJIIO 3a
HasBHOCTI 3BITIB 70 JjabopaTopHuUX poOIT Ta
BUKOHAHHIO BCIX JIabOpaTopHUX poOiT,a TaKoX
pe3ynbTaTIiB TECTyBaHHS MO TEMATHIIl TMPAKTHYHHUX
3aHSATh.

7. HoJiTuKa Kypcy

Konni popmu nopyiieHHs akageMiqHOi JOOPOYECHOCTI HE TOJIEPYIOTHCS.

IMonituka BuUcTaBJdeHHs OaniB. BpaxoBytoTbess ©Oanu  HalOpaHi

Ha IMPaKTUYHUX Ta

71a00paTOPHUX 3aHATTAX, IOTOYHOMY TECTYBaHHI, caMOCTiiHIA poOoTi. [Ipu oMy 000B’13K0BO
BPaxXOBYIOThCS IPUCYTHICTh Ha 3aHATTAX Ta aKTUBHICTb CTYACHTA MiJ 4ac MPAKTUYHOIO 3aHSATTS;
HEJOMYCTUMICTh MPOMYCKIB Ta 3ali3HEHb Ha 3aHSTTS; KOPUCTYBAHHS MOOLIBHUM TeJIe(pOHOM,
IUTAaHIIETOM YM 1HIIUMHU MOOITBHMMH MPHUCTPOSMH IIiJI Yac 3aHATTS; HECBOEYACHE BHUKOHAHHS
IMOCTaBJIECHOI0 3aBJAHHsA 1 T. 1H.
Bumorn Bukianava. KoxeH BHKIaJad CTaBUTh CTYACHTAM CHCTEMY BHUMOI Ta IpaBHII
MOBEJIHKH CTY/ACHTIB Ha 3aHATTAX, MOBOAWTH 10 iX BiJloMa METOJIWYHI PEKOMEHMAAIIl 00
BUKOHAHHSI KOHTPOJIbHUX pOOIT, TECTOBMX 3aBJaHb. Bce 1ie rapaHTye BHCOKY €(eKTHBHICTh




HaBYAJILHOTO MPOIIECY 1 € 000B’I3KOBOIO JJISI CTY/ICHTIB.

9. PexomeHI0BaHAa JiTepaTypa

ba3zoBa
1. IlpoxomniB B.B. ®i3uka i Xximis KoHAeHcoBaHOro craHy. Y 2-x T. —T. 1. BmactuBocri
HaIBOPOBIIHUKOBUX MartepianiB / Bomomumup BacunboBuu [IpokoniB. — IBaHO-

@pankiserk: Bugasaunreo IBH3 «lIpukapnaTchkuil HalliOHANBHUI YHIBEPCUTET iMEHI
Bacwisa Credanukay, 2013. — 76 c.

2. IlpoxomniB B.B. ®i3uka i Ximist KoHIeHCOBaHOTO craHy. Y 2-x 1. —T.2. Bmachi Ta
JOMIIIIKOBI TOYKOBI ehekTH y HamiBrnoBigHuKax / Bononumup Bacunpouu [Ipokomis. —
IBano-®pankiBebk: Bunasuunreo JIBH3 «lIpukaprnaTchkuii HallioHAIbHUN YHIBEPCUTET
imeni Bacwst Credannkar, 2013. — 76 c.

3. IlacsinkoB B.B., Copokun B.C. Marepuansl 31eKTpoHHONH TeXHUKH. — M.: Beicias
mkoJia, 1990. — 306 c.

JlomomizkHa

1. Ilpoxomis B.B., Topidvok IB,. Typosceka JL.B. Tepmoaunamika peasbHHX
HaITiBIPOBITHUKOBUX KpucTaiis/ HaBuansHuii mociOnuk / B.B. Ilpokomis, 1.B. I'opivok,
JL.B. TypoBceka — IBano-@pankiBcbk: BumaBaunreo «Ilmaii» L{IT Ilpukapmarcekoro
HallloHabHOTrO yHiBepcuteTy iMeHi Bacuis Credanuka, 2009. — 100 c.

2. Opeik .M., Ilpokxomnie B.B., I'amymak M.O. Ta in. Kpucramoximis i TepMoanHamika
aToMHUX Je¢dekTiB y cnonaykax AIVBVI. — IBano-®pankisesk: [Tnait, 2000. — 164 c.

3. Marepuansl MUKpO3JIEKTpOHHON TexHUkH. [lox pexn. B.M. Anapeesa. — M.: Paguno u
cBs3b, 1989. — 350 c.

Buxnagau IIpoxkonis B.B.




