MIHICTEPCTBO OCBITU I HAYKU YKPATHU
ApBiBCHKUMIT HATIOHAABHUII YHiBepcHuTeT iMeHi IBana dpanka
Dispunnuil PaKyAbTET
Kadeapa ¢izuxu TBEpAOrO TiAQ

3aTBepa:KeHO
Ha 3acimanni kadenpu ¢hizuku TBepa0TO Tina
¢izuyHOTO PaKyIBTETY
JIbBIBCBKOTO  HAIIOHAIBHOTO  YHIBEPCUTETY
imeHi [Bana ®panka
(mpotokon Ne 1 Bix 31 cepriust 2026 p.)
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3aBigyBau kadeapu M =

npod. Bonogumup KAITYCTAHUK

Cuiia0yc 3 HaBYaJIBHOI AMCHUILTIHH
«CyuacHi TenaeHuii y npukiaagnii ¢izuui / Advances in Applied
Physics», mo Bukiaagaerbses B mexxkax OHII “Ilpukiaagna ¢isuka ta
HaHoMaTepiaaun”
TPEeTHOro (0OCBITHHO-HAYKOBOI'0) PiBHS BUILOI OCBITH 1141 3100yBaviB

3i cnewiasbHOCTI 105 «IIpukiaagna ¢gizuka Ta HaHOMaTepiaau»

JIbBiB 2026



HasBa kypcy Cyuachi Tenaenuii y npukJaasii ¢giznui / Advances in Applied Physics
Apeca BUKJIAJAHHSA ByJ. [Iparomanosa, 50, 79005 JIxBiB
Kypcy

®dakyJabTeT Ta Kadeapa,
3a SIKOI0 3aKpiljieHa
TUCIUILIIHA

¢biznuynmMil hakyapTeT, Kadenpa Gizuku TBEPIOTO Tina

I'any3b 3HaHb, IIKGP Ta
Ha3Ba CHENiaJbHOCTI

10 Ilpupoannyi nayku / 105 Ipuknaana ¢izuka Ta HaHOMaTepianu

Bukiagaui kypey

JoueHT Kadeapu ¢izuku TBEpAOro Tina, K. ¢.-m. H. Typko bopuc IropoBuu

KonTakTHa indopmanis

borys.turko@lnu.edu.ua

BHKJIA1a4iB https://physics.lnu.edu.ua/employee/turko-b-i
KoncyabTanii mo kypey | Koncynpramii B JeHb MNpoBeIeHHS JeKIid. TakoX MOXIJIHBI OH-TAltH
Bi0yBaOTHCS KOHCYJIbTAIlli Yepe3 eJeKTPOHHY MOIMmTy Ta Ha miatdopmi Microsoft Teams.
Jlnisi TOTOJDKEHHST 4Yacy OH-JaiiH KOHCYJbTAllld CJi HamucaTd Ha
€JICKTPOHHY MOIITY BHUKJIagada abo B yat Microsoft Teams
CropiHnka Kypcy https://physics.Inu.edu.ua/academics/postgraduates

Indopmanis npo kypc

Jucuumnina «CyyacHi TeHueHuii y mnpukiaanii ¢izumi / Advances in
Applied Physics» € HOpMaTHBHOIO IWCIMILIIHOK 31 cremianbHocTi 105
[Ipuknanna ¢izuka ta Hanomatepianu mia OHII [lpuknagna ¢iszuka Ta
HaHOMAaTepiaii Uil TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BHIIOi OCBITH,
sKa BUKIJIAJaeTbesa B 5 cemecTpi B 00cs3i 3,0 kpeauTiB (3a €BpomneichKoio
KpenutHo-Tpancdepnoro Cucremoro ECTS).

KopoTtka anorauis
Kypcy

Kypc «CyuacHi Tenaenuii y mpuknaaniii ¢izumi / Advances in Applied
Physics» po3po0iieHO TakuM YWHOM, TI00 HAJaTH yYaCHUKaM TOTJIMOICHUN
OMJIAJ aKTyaJlbHUX MpoO0JieM CydyacHOI MNPHUKIaTHOI (I3UKH, BiJIMOBIIHI
TEOPETUYHI 3HAHHSA, YMIHHSA Ta HAaBUYKH ISl TIPOTYKYBaHHS HOBHX 1JIEH.
[Iporpama HaBuYanbHOT JUCHMIUIIHM CKJIAJA€THCS 3 OJHOTO 3MICTOBHOTO
MOZYJIS. Posrasparorecs HACTYIIHI TEMU: HaMIBIIPOB1IHUKOBI
BHUCOKOTEMIIEpaTypHi HAJNpPOBIAHI MaTepiad — Cy4yacHHH cTaH Ta
MepCIEeKTUBH; aMop(H1 HaNlIBIPOBIIHUKH; CIIHTPOHIKA: (D13MUHI MPUHIIMIIN,
NPUCTPOI, TEPCIEeKTUBU; OpraHiyHI  HAMIBIPOBIIHUKU;  HPAKTUYHE
BUKOPUCTaHHSI ~ OpPraHIYHMX  HANIBIPOBIIHMKIB;  HaHOMareplajud 1
HAHOTEXHOJIOTIi; HOBI ~ Marepiaau i  JETEeKTOpiB  10HI3aliifHOro
BUIIPOMIHIOBAHHS; PIAKI KPUCTalW; MeTaMmarepiajiiv; JOCATHEHHS 1
npoOJeMH  TEPMOENEKTPUKH; XEMOTpPOHIKa; O10€JeKTPOHIKa; KBAaHTOBI
004HCITIOBAJIBHI CUCTEMH.

Merta Ta niiai Kypcey

Mertoto HaBuanbHOI auctUIUIiHN «CydacHi TeHACHIIT y TpUKIaaHIN ¢izuii /
Advances in Applied Physics» € o3HailoMJICHHsI acIipaHTIB 31 Cy4YaCHUMH
npobieMaMy 1 TEHAEHIISIMH HAYKOBUX JOCHIDKEHb Yy MPHUKIATHIN ¢i3uli,
MaTepiajo3HABCTBl 1 TEOPETUYHHMH MIAXOAAMH, MOJEISIMHU 1 METOJIaMH
ixaporo onucy. Ll Kypcy: BUpOOJIEHHSI YMIHHSI CAMOCTIHHO po30uparucs i
HEYNEPEHKEHO OpIEHTYBAaTUCA B TMEPEJOBUX 1/IeIX Ta HAWHOBIMINX
JOCSATHEHHSX Cy4acHOI TEOpeTHMYHOi 1 eKCIepUMEHTaJIbHOI (Di3UKH;
¢bopMyBaHHS B acCHIpaHTIB ySBJIGHHS 1PO OCHOBHI MOHATTA 1
(yHIaMEeHTalbHI KOHLENI] MEepCHeKTUBHUX Traiy3edl cy4dacHoi (i3HKH;
PO3IIMPEHHS] HAYKOBOT'O KPYro30py MOYaTKiBI[IB-AOCHIIHUKIB.

Jlirepatypa nist
BHBYCHHS AN CHUILIIHA

basosa:
1. Superconductivity — Physics and Devices / Ed. by K. H. Yeap and
V. Dakulagi. — London : IntechOpen, 2025. — 142 p.
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https://physics.lnu.edu.ua/employee/turko-b-i
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10.

Semiconductor Physics / K. W. Boer, U. W. Pohl. — Cham : Springer
International Publishing AG, 2018. — 1299 p.

Grundmann M. The Physics of Semiconductors. An Introduction
Including Nanophysics and Applications. 3rd Ed. — Cham : Springer
International Publishing AG, 2016. — 989 p.

®diznune Marepiano3HaBcTBo. YactuHa 1. [lepcnekTuBHI HampsIMKH
Matepiano3HaBcTBa: HapuanpHuit mocionmk / 0. 1. Skumenko,
C. A. Boponos, 0. M. TlomnaBko. — Kuip : B-Bo HarionanpHOro
TEXHIYHOTO yHiBepcuTety Ykpainu, 2011. — 302 c.

Nanotechnology:  Principles and  Practices. 3 Ed. /
Sulabha K. Kulkarni. — New Delhi: Co-published by Springer
International Publishing, Cham, Switzerland, with Capital Publishing
Company, 2015 — 403 p.

Radiation detection and measurement. 4" Ed. / Glenn F. Knoll. - NY
: Wiley, 2010. — 830 p.

Fundamentals of Liquid Crystal Devices. 2™ Ed. / D.-K. Yang,
S.-T.Wu. — Chichester : John Wiley & Sons Ltd, 2015. — 592 p.
OyHKIIOHATbHA MIKpoeneKTpoHika. HapuanpHuil mOCIOHUK /
O. M. Babuu, II. B. Tamiit, II. I1. TMapagmiit. — JIsBis : Jlira-IIpec,
2014. - 176 c.

MatemaTnyHe MOJCIIOBAaHHS CHCTEM 1 MPOIECiB: HaBY. T0Ci0. /
I1. M. IlaBnenko, C. &. ®inmonenko, O. M. UepenHikos,
B. B. Tpeiitak — K. : HAY, 2017. -392 c.

CydacHi HampsIMKd KOMIT IOTEPHOI Ta MIKPOIPOLIECOPHOT TEXHIKH
Pozmin 1. OcHOBHI TeHJEHIT PO3BUTKY KOMIT'IOTEPHOI 1
MikporporecopHoi TexHiku. Po3min 2 Xapakrepuctuku ARM i
Cortex mporiecopiB: KOHCIIEKT JieKiii. [Enextponnuil pecypc]: ans
crya. cneuianbHocTi 171 Enextponika, cnemiamizamii «EnekTpoHHi
komroHeHTu Ta cuctemmn» /T. O. Tepemenko, F0.C. SAmuaenko; KIII
im. Irops Cikopcebkoro; ykiaa. — EnekTponHi TekcToBi 1aHHI 1 daiin:
5,248 Moaiit). — Kuis: KIII im. Irops Cikopcebkoro, 2020. — 68 c.

Jdonmomixkna:

1.

Patel A. A Review on Radiation Detectors for Various Radiation
Detection Applications / A. Patel, H. Mazumdar // J. Rad. Nucl.
Appl. —2023. - V. 8. —P.93-111.

Neamen D. Semiconductor Physics and Devices. Basic Principles.
4™ Ed. — NY : The McGraw-Hill Companies, Inc., 2012. — 758 p.
OnTtuka: HapyanbHMi mnociGuuk / B. M. Cragumk. — JIbBiB :
Bunasununii nentp JIHY im. IBana ®@panka, 2008. — 360 c.

bonecta 1. Meramarepianu /I. bonecra // Enekrponika Ta
iH(popmaniiini Texnonorii. —2011. — Bum. 1. — C. 3—17.

Anatnuyk JI. I. TIpo mepcrmekTHBU PO3BUTKY TEPMOEIEKTPUKHU B
Vkpaini / JI. I. Anatuuyk // Bich. HAH Vkpainu. — 2016. — Ne. 11. —
C. 23-30.

Kanycrsauk B. b. Po3poOnenns ¢inpTpiB  yubrpadionery 3
BUKOPUCTAHHSIM  METOJY  MAaTeMaTHYHOTO  MOJETIOBaHHA  /
B. b. Kanyctsnuk, b. I. Typko [ta iH.] // XypHan ¢isuku Ta
imkenepii mosepxHi. —2016. — T. 1, Ned. — C. 373-377.




Indopmaniiini pecypeu:
1. www.wikipedia.org
2. http://www.nbuv.gov.ua

TpuBaJjicTs Kypcy

OAWH CEMECTP

O0csar kypcey

90 roauH, 3 SKUX 32 TOAWHU AayTUTOPHUX JICKUIMHUX 3aHATH Ta 58 roauH
CaMOCTINHOT poOoTH

OuikyBaHi pe3yibTaTn
HABYaHHA

B pesynbTari BUBYEHHS IIBOTO KYpCY acmipaHT Oyze

3HATH: CYYaCHHH CTaH pPO3BUTKY (isumkm 1 i1 B3a€MO3B’A30K 3
IHIIMMU ~ TPUPOJHUYMMHU  JTUCHMIUIIHAMH,  TIEPCIEKTUBU  PO3BUTKY
NpUKIaIHOT (Pi3UKU, HEBUPIMICH] (PyHIaMEHTAIbHI 1 TPUKIAAHI MpodieMu
¢bizuku.

BMIiTH: BUKOPHCTOBYBATH METOJIOJIOTI0 (Di3NYHOI HAYKH B HAYKOBHX
JOCIIJIKEHHSX, CAMOCTIIHO aHaJi3yBaTh JOCHITHHUIBKI 3a/1a4i Ta mpo0iemu,
TBOPYO 1 HECTAHJAPTHO MiAXOJUTH 1O IXHBOTO  PO3B’SI3aHHA,
BUKOPHUCTOBYBATH 3HAHHS CYy4acHUX IpOOJeM 1 HOBITHIX JOCATHEHb (Pi3UKH
B HaYKOBO-JI0CIII THUIIbKIH POOOTI.

Kuarouosi ciioBa

BucokoremneparypHa HaANpOBITHICTh, HAIMIBIPOBIAHUKH, CHIHTPOHIKA,
HaHOMaTepiaiu 1 HaHOTEXHOJIOTI], JETEKTOPH 10H13a11I{HOTO
BUINIPOMIHIOBAHHS, pPIiJKi KpPUCTaIM, MeTamaTepiali, TEepMOEICKTPHUKa,
XEMOTPOHIKa, 010€JIeKTPOHIKA, KBAHTOB1 O0OYMCITFOBAJIbHI CHCTEMH.

dopmart Kypcy OYHMH / AMCTaHIIIMHUI
MIPOBEICHHS JISKIIH Ta KOHCYJBTAI] TSl KPAIIOTO PO3YMiHHS TEM
Temu Hageneno y ta6i. 1
HincymkoBuii . _
ICIIUT B KIHI CEMECTPY
KOHTPOJIb, GopMa
IIpepexsBizutu Jly1 BUBYEHHS KypCy aclipaHTH MOBUHHI 3HATH OCHOBHI 3aKOHM Ta MOHATTS

3 KypciB 3arayibHOi ()i3MKM, KBAaHTOBOi MEXaHIKH, (i3MKHM TBEpJOro Tia,
MaTEeMaTUYHOTO aHanli3y, AudepeHIiiHNX pIBHSIHb, METO/AIB MaTeMaTHYHOT
G13MKM, CTAaTUCTUYHOI (PI3UKM Ta KOMIT IOTEPHUX TEXHOJOT1H; BOJOIITH
HaBUKaMM TIOLIIYKYy Ta ONpALIOBaHHS CHEIialli30BaHOl  JITepaTypH,
PO3B’A3Ky anreOpaiyHux 1 AudepeHuiiHuX piBHAHB, MOOYIOBH Ta aHAII3y
rpadiyHuX 3aJIeKHOCTEN.

HaBuaabnHi MeToam Ta
TeXHiKH, fAKi Oy1yTh
BHKOPHCTOBYBATHCS i/t
4yac BUKJIAJAAHHSA Kypcy

BuKOpHUCTOBYIOTHCS Taki METOAM HaBYAHHS:

a) cl106ecHi — NIEKIIis, TIOSACHEeHHsI, 0ecia;

0) Haoumi — UTIOCTPYBaHHs JEKIIHHOro Mmarepiady Hpe3eHTalisIMU, IO
BKJIIOYAIOTh B ceOe Tabuulll, CXeMH Ta Tpadiki.

Heo0xinne o01agHanueA

NEPCOHATBLHUNA KOMIT IOTEp, 3arajbHOBXKMBaHI KOMII IOTEpHI Mporpamu i
oreparliiiii CUCTEMHU, IPOEKTOP

KpuTepii oniHioBaHHsA
(oKpeMo 1JI1 KOKHOIO
BH/1y HABYAJIbHOI
JisSIJILHOCTI)

OuinroBanHa mnpoBoauThcs 3a 100-6anmpHOIO mIKanor. KoHTponb 3HaHB
3MIACHIOETHCS 3a pe3yJbTaTaMM ICIUTY. IcnuT npoBoauThes y GopMi yCHOI
BIMOBIAl HA IUTAHHS.

V 6ineti 4 nutanHs (110 25 GaniB, KOXKHE).

Kpurepii oriHIOBaHHs ONIMCOBUX MHUTaHb ICTIUTY:

25 6. — CTyICHT MOBHICTIO BOJIOJII€ MaTepiaaoM;

17-24 6. — cTyIeHT AOCTaTHBO BOJIOJII€ MaTEPiajIoM;

9-16 0. — cTyACHT YaCTKOBO BOJIOJII€ MaTEPiaIoM;

1-8 6. — cTyneHT Mae 6a30Bi 3HAHHS MaTepiaiy;

0 0. — cTyZeHT HE BOJIOZIE MaTepiaioM.
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HonatkoBi 10 GaniB acmipaHT MOK€ OTpUMAaTH 3a MyOuikamiio crarti abo
0COOHMCTY y4yacTh y HayKOBiH KOH(epeHIIii 3a TeMaTHKOI KypcCy 3a YMOBH,
110 3arajbHe YuciIo HaOpanux OaiiB He nepeBuiryBatume 100 Gais.
JlomaTkoBi Oanu MOKHA OTPUMATH 3a pe3ysibTaTaMu HeopMaIbHOTO Ta/abo
iH(hOpManpbHOTrO HAaBYAHHSA IO TEMAaTHIl JAHOTO Kypcy. BusHaHHsS Ta
3apaxyBaHHs PE3yJIbTATIB TAKOTO HAaBYAaHHs BiJOYyBa€ThCA y BIAMOBIIHOCTI
710 HAJaHUX JOKYMEHTIB Ipo HeopMalibHe Ta/abo iHpopManbHe HABUYAHHS.
JonarkoBi 10 GayiB MOXHA OTpHMAaTH, HAMPUKIAJ MPOWUIIOBIIN OHJIAWH
Kypc Nanotechnology and Nanosensors, Part 2 abo momibnuii Kypc 3a
TEMaTHUKOI Kypcy 3a YMOBH, IO 3arajbHe 4uciIO HaOpaHux OaliB He
nepesuinyBatume 100 Gasis

AxaneMiyHa 100povYecHICTh: OUYIKYEThCA, 110 POOOTH acmipaHTiB OyIyTh
iXHIMU OpHUTIHAJIBHUMH AOCTIPKEHHSMU 4Yd MipKyBaHHAMHU. CHUCYBaHHS,
BTPY4YaHHS B pOOOTY IHIIMX AacmipaHTiB, BIACYTHICTb TOCWJIaHb Ha
BUKOPHUCTaHI JDKEpella CTaHOBJATh, ajie He OOMEeXYIThb, MNPHUKIAIU
MOJKITUBOT aKaJeMIiYHOi HeJ0OpOYecHOCTI. BHSIBICHHS O3HAK aKaaeMIidHOi
HeZ00POYECHOCTI B po0OTax acmipaHTa € MiJCTaBOow IS ii He 3apaxyBaHHs
BHKJIaJaueM, HE3aJeKHO BiJ MacmTabiB IuiariaTy d9u  oOMaHny.
BinBinyBaHHS 3aHSITH € BXIMBOIO CKJIaI0BOIO HaBYaHHs. OUIKy€ThCS, 110
BCl acHipaHTH BIABIJAIOTH yCi 3aHATTA Kypcy. ACHIpaHTH MaloTh
iH(opMyBaTH BHKIIaJauya MPO HEMOXKIUBICTh BiJIB1IaTH 3aHATTA. Y OyIb-
SAKOMY BHUNAJIKy acHipaHTH 3000B’s3aHi JOTPUMYBATHUCS YCIX CTPOKIB
BU3HAUEHUX [UIs BUKOHAHHS YCIX BHAIB poOIT, mependauyeHuX KypCOM.
Jliteparypa: ycs Jiteparypa, $Ky acHipaHTH HE 3MOXYTh 3HAWTH
camocCTiiiHO, OyJe Ha/laHa BMKJIaJaueM BHUKJIIOYHO B OCBITHIX HUIAX 0€3
npaBa IepegaBaHHs I TpeTiM ocobaMm. AcCHipaHTH 3a0XOYYIOThCS J0
BUKOPHUCTAHHSI TaKOX M 1HILIOI JIITEpaTypu Ta JKEPEN, SIKHX HEMae cepen
PEKOMEHI0BaHUX.

IMonituka BceTaHoBjeHHs OaniB. BpaxoByrorThcs Oanu Habpani 3a
nyOmikamio crarTi abo 0coOMCTy ywacTh y HayKoBil KOoH(epeHuii 3a
TEMAaTHUKOI KYypCy, NMPOXOJKEHHS OHJIAWH KYpCIB Ta CaMOCTIMHY poOOTY.
[Ipn 1pOMy BpaxoBYyeThCS MPHUCYTHICTh HA 3aHATTAX; CIHCYBaHHSA Ta
1ariaT; KOpUucTyBaHHS MOOUIBHUMHU IMPUCTPOSIMU B LUISIX HE MOB’A3aHUX 3
HaBYaHHSIM; HECBOEYAaCHE BUKOHAHHS IIOCTABJIEHOTO 3aBJJaHH.

Konni ¢opvMm mnopymeHHs — akajgeMiyHOI  J00po4YecHOCTI  He
TOJIEPYIOThCSI.

IIuTanHA 10 ek3aMeHny

1. HaniBnpoBiAHUKOBI BUCOKOTEMIIEPATYpHI HAIPOBIIHI MaTepiaau —
Cy4YaCHHM CTaH Ta MEPCIEKTHBH.

2. AmMopHIi HaMiBIPOBITHUKH.

3. Tpynnouti Teopii ¢pi3UKH TBEPAOIO Tl y BUNAAKY aMOPhHUX
HaIBIPOBITHUKIB.

4. BukopuctanHg aMop(HUX HamiBOPOBIAHUKIB. ['11poreH130BaHui

KPEMHIH.

CrniHTpoHika: (pi3uYH1 NPUHIUIH, TIPUCTPOT, IEPCIIEKTUBH.

I'iOpuaHa cninTpoHika. MarHiTHI HaiBOPOBIAHUKY JJISI CIIIHTPOHIKH.

[TepcniekTHBHI HANIPSIMKH PO3BUTKY CHIHTPOHIKH.

OpraniyHi HaIiBIPOBITHUKH.

MexaHi3M eJIeKTPONPOBIAHOCTI OPraHIYHUX HAIiBIIPOBITHUKIB.

LR W
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10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

[IpakTHyHE BUKOPUCTAHHS OPTaHIYHUX HaMiBIpOBiAHUKIB. OLED
TEXHOJIOT1].

Hanomatepiaim i HAHOTEXHOJOT1].

Hogi marepianu a1 1eTEKTOPiB 10HI3AI[IHHOTO BUITPOMIHIOBaHHSI.
Pinki kpucranm.

Meramarepianu.

JlocsrHeHHS 1 MpoOIeMH TEPMOCICKTPUKH.

TennonpoBiaHI BIACTUBOCTI HAHOKOMITO3UTHUX MaTepialliB.
MaremaTruHe MOJICTIOBAHHS TEXHOJIOTIYHUX MPOLIECIB Ta
€KCIICpUMECHTIB.

XeMOTpoHiKa.

bioenekTponika.

KBaHTOBI 00YHCITIOBAIbHI CUCTEMH.

OnuryBanus

AHKeTy-OILlIHKY 3 METOI OI[IHIOBaHHS SIKOCTI Kypcy Oyae HaaaHo
3aBEpUICHHIO KYpCYy.

110




Cxema kypcy «MeToau MoaeI0OBaHHA y (i3uLli HAHOCTPYKTYP»

Tabmurs 1

TwxneHs

Tema

dopmMma JisIEHOCTI
Ta 00CST TOAUH

Jliteparypa

Tepmin
BUKOHAHHS

1,2

Tema 1. HaniBnpoBigHUKOBI
BHCOKOTEMIIEPATYPHI HaJANPOBiAHI
MarepiaaiM — Cy4YacHMd CTaH Ta
NnepCcneKTHBH.

SBuie HaJIIIPOBIAHOCTI, edexT
Meiiccaepa—OxceHdenbaa, OCHOBHI
nousATTss Teopii BKII (kymepiBchki
napu). HannpoBimaukun 1  pony.
Hannposingauku 2 pony.
BucokoremneparypHa
HaJIIIPOBIIHICTS. [Tpuknaan
BUKOPHUCTAHHS HAIMPOBITHAX
MarepiajiB

C.P. BuBueHHs wmarepiany JeKIIi.
BitunznsHi 3000yTKH y ramy3i Qi3uku
HU3BKUX TEMIIEPATYP.

Jlexwii — 4 rox,
camocTiitHa poboTta
—7roxn

bazosa: 1, 2

2 TWXHI

Tema 2. Amop¢Hi
HANIBNPOBiTHUKHI

AmopodHi HAITiBIIPOB1THUKHU.
O3HaueHHH, TUIH amoppHHUX
HaIBIPOBIIHUKIB. Haii6inp1m
e(peKTHBHI Ta pe3yJbTaTHUBHI METOAU
BUBYCHHS OJIMKHBOTO TIOPSIKY B
amopdHux Timax. AmopdHi TBepai
TiJa 3 TeTpaeapPUYHUMH 3B’ sI3KaMH.
XanpKoreHiHi ckia. EnexTpoHHi
CTaHU B amop(pHUX
HamiBOpOBiAHUKAX. TpyaHomi Teopii
¢13UKM  TBEPAOrO TUIa Yy BHUMNAAKY
amMop(pHUX HaMiBIPOBIIHUKIB.
Bukopucranns amoppHUX
HaBIMPOBIAHUKIB. [iaporeHizoBaHMiA
KpEeMHIH.

C.P. BuBueHHs Matepiany JIeKLii.
Metonqu  oTpuMaHHA ~— amMOppHUX
HaMIBIPOBIIHUKIB Ta I1XHI ONTHUYHI
BJIACTHBOCTI.

Jlekwii — 2 rox,
camocTiiiHa poboTa
—4ron

bazosa: 2-4;
JlonomixkHa: 2

1 TrxneHs

Tema 3. CuhinTponika:  ¢isu4Hi

NMPUHIIAIH, NPHUCTPOI,
nepcneKTHBH

CriHTpoHiKa — O3HAYEHHS. 3aBIaHHS
i eKCIIepUMEHTaIbHI TEXHIKU

CHIHTPOHIKU. SIBHINIE TIraHTCHKOTO
MarHitoonopy.  MeranmiuHi  cHiH-

Jlekwii — 2 rox,
camocTiiiHa poboTa
—4ron

bazoBa: 3-5

1 THXOEHD




eJIEKTPOHHI CTPYKTYpH:
OararormapoBi CTPYKTYpH, CITIHOBI

BEHTHUJI1 (knanaHm), CUCTEMH
Mar"iTHOrO TYHEJIBHOTO MEPeXo.y.
Marnitope3ucTuBHa ornepaTtuBHa

rnam’siTb (MRAM). CniHoBuit
tpausuctop JxoHcona. [I'iOpumna
CHIHTPOHIKA: TpaH3UCTOp MOHCMa,

SPICE-tpan3ucrop, CIIHOBUH
MOJIbOBUM  TPAH3UCTOP,  CIIHOBHM
CBITJIOZIO/. MarsitHi

HaITIBOPOBIIHUKK JUISI  CITIHTPOHIKH.
[lepcrieKTHBHI HANPSIMKA PO3BHUTKY
CHIHTPOHIKH.

C.P. BuBueHHs Marepiany JIeKIii.
MarsuiTHi HAaIlIBIIPOBITHUKOBI1
HAaHOCTPYKTYPH JUISt TPHIAIIB
CHIHTPOHIKU. 3aCTOCYBAaHHS SIBHINA
riraHTCHKOTO MarHeToonopy B
OioJ10ril Ta MEAUIIHHI.

Tema 4. Opraniuni
HANIBNPOBiTHUKH

Opranivsi HaIBIIPOBITHUKH —
O3HAYECHHS. XapakTepucTuKa
OKpeMHX rpym OpTaHIYHHUX
HaIBIPOBIIHUKIB. MexaHizMm
€JICKTPOIPOBITHOCTI1 OpraHIYHUX
HaMiBOPOBIAHUKIB. POTONPOBITHICT
OpraHiYHUX HaITiBIPOB1THUKIB.
JleryBaHHs OpraHIYHHUX
HaIBIPOBIAHUKIB.

C.P. BuBueHHs MaTepiany JIeKLii.
Opraniuni HAaIlIBIIPOBITHUKOBI
KpucTaiau. Mai opraHiuHi MOJIEKYJIH,
TIOJTIMEPH.

Jlexii — 2 rox,
caMmocTiifHa poboTa
—4ron

bazosa: 2, 3

1 THXXOEHD

Tema S. IlpakTHYHEe BUKOPHCTAHHA
OpraHiyHMX HaNMiBNPOBITHUKIB.
OLED TexHoJorii

30HHUI MeXaHi3M
€JIIEKTPOTIPOBITHOCTI B OpTraHIYHUX
HaIBIPOBIIHUKAX. Opraniysi
€JIEKTPOJIIOMIHECIIEHTHI ~ TPUCTPOI.
Opraniusi CBITJIOBUITPOMIHIOIOYI
niomu (OLED). OcHOBHI NpUHIHUIH
podornu OLED. Marepianu s
OLED (momimMepu 31 CHPSIKEHUM
3B'I3KaMH, KOOPAUHAIIITHI CIIOIYKH S,
p 1 d — wMeramB, KOOpIWHAIINHI
CIOITYKH P1AKO3EMENbHUX

Jlekwii — 2 rox,
camocTiiiHa poboTa
—4ron

bazosa: 2, 3;

1 Trxneus




€JICMCHTIB). TexHooris
purotoieddss OLED  nucruieis.
Ilepearu 1 wemomikm  OLED
mucruieiB.  [lepcrieKTHBU  PO3BUTKY
OLED TexHoOTIH.

C.P. BuBueHHs wMmatepialy JEKIIii.
PHOLED (Phosphorescent OLED),
TOLED (Transparent and Top-
emitting OLED), FOLED (Flexible
OLED) 1 SOLED (Staked OLED)

TEXHOJOTT]I.

Tema 6. Hanomarepiaau i
HAHOTEXHOJIOT I

OcHOBHI MOHATTS 1 TepMiHU. IcTOpis
PO3BUTKY HAHOTEXHOJIOTIH 1 METOJIB
Bi3yasi3alii HaHOCTPYKTYp. 3arajibHa
XapaKTePUCTHKA HAHOTEXHOJIOTIA Ta
HaHomarepianiB. CydacHi TeHAEHLII B
npunanoOynyBanni.  IlepcnekTuBu
BHKOPHCTAHHS HaHOMAaTepiaiB.
MoskauBi HeOe3mneKkH,
HAaHOTOKCUYHICTb.

C. P. BuBuenHs mMaTepiaiy JIeKIii.
Cunre3 HAHOCTPYKTYP 3
BUKOPHCTAHHSAM OioopraHi3miB,
POCIMHHMX eKCTpaKTiB, Oi1kiB, JIHK Ta
S-mapis.

Jlekwii — 2 ron,
caMmocTiifHa poboTa
—4 roxn

bazosa: 3-5

1 Trxneus

Tema 7. Hosi Marepiam s
AETEeKTOPiB ioHizamiiiHoro
BHIIPOMiHIOBAHHS

CUMHTHIALIHHI Ta
HaIBIPOBIIHUKOBI JAETEKTOPH TaMMa
1 PEHTICHIBCHKOIO BUIPOMIHIOBAHHS
(HeopraHi4yHi,  OpraHiyHi,  piJKi,
HaHOKPHUCTATIYHI). JerexTopu
HEHUTPOHHOTO BUTIPOMIHIOBAHHS.
TBepaoTiIbHI (oToeneKTpoHHI
MPUCTPOL (dboTomionm).
CrieKTpo3MiIIIo0Yi CBITIIOBOIH.

C.P. BuuenHs wmartepiany JeKIii.
Meroau MOIIYKYy YacTHHOK TEMHOI
MaTepii. YCTaHOBKH [UIS TOIIYKY
TeMHoi  Mmarepii.  HwuspkooHOBI
OKCHJHI KpHUCTaIM JJs MOLIYKY
TeMHOi Marepii 1 TonBiMHOTO [3-
po3nany.

Jlekwii — 2 rox,
camocTiiiHa poboTa
—4ron

bazogsa: 6;
JomomixkHa: 1

1 Trxneus

Tema 8. Pinki kpucraau
CrpykTypa Ta BIAacTUBOCTI PiAKHX
kpuctaniB. Pa3oBi MEPETBOPEHHS B

Jlexii — 2 rox,
caMmocTiifHa poboTa
—3roxn

bazosa: 4, 7;
JHomnomixHa: 3

1 THXOEHD




piakux KpHCTaNax. Iepexin
PIIKOKpUCTATIIYHOT hazu B
130TpoImHy.

C.P. BuBueHHs warepiany JeKIIi.
Buxopuctanus piIkux KpUCTalliB B
€JICKTPOHIIi, 010JIOTI1 1 MEIUIIHHI.

10

Tema 9. MeramaTepiaiu

XBWIl y CEPEeNoBUIAX 3 PIZHUMH
3HaKaMW BIHOCHHUX JI€JIEKTPHYHOI
Ta MarHiTHOI NMPOHUKHOCTEH. YMOBH
ICHYBaHHS BiJl’ EMHHX 3HA4Y€Hb
BIJTHOCHUX JEeTIEKTPUIHOT Ta
Mar"iTHoi npoHukHocTedl. CTpyKTypa
PE30HAHCHHUX €JIEMEHTIB. Bin’emHa
pedpakiis i cynepiiHza.

C.P. Buuenns wmartepiamy JeKIii.
[Tpuctpoi Ha OCHOBI MeTaMaTepiaiB.

Jlexwii — 2 rox,
camocTiiiHa poboTta
-3 ron

bazosa: 4;
Homnomixna: 4

1 Tvxneus

11

Tema 10. JlocsirHeHHst i mpoOJeMu
TePMOETeKTPUKHI

Edexr 3eebexa. Edexr IlenbThe.
Edexr Tomcomna. Hogi
TEPMOCJICKTPUYHI ~ HAHOKOMIIO3HTHI
Marepiany. HOBITHI BHUKJIMKH IS
TEPMOETICKTPHUKH. [TepcnexTrBu
PO3BUTKY TEPMOEIEKTPUKH B
VYkpaiHi.

C.P. BuuenHs wmarepiany JeKiii.
ITpuknansi JNOCSITHEHHS y
TEPMOCJICKTPHIII.

Jlekwii — 2 rox,
caMmocTiifHa poboTa
—4 ron

bazosa: 2, 3;
JHormomixHa: 5

1 Trxneus

12,13

Tema 11. MaremaTrnune
MO/Ie/TI0BAHHS TEXHOJIOTiYHHUX
NMPOLECiB Ta eKCIIEPUMEHTIB

Bubip  mapameTpiB  omnTuMmizaiii.
Bubip ¢bakTopiB onTuMi3alii.
Kopensauiiinuii anamis. Perpeciiiauii
aHaimi3. MaremaTuyHe IUIaHyBaHHS
EKCTICPUMEHTY.

C.P. BuBueHHs Marepiany JIeKLii.
[TnanyBaHHS EKCTIEPUMEHTY.
AnrebpaluHuil CTENEHEBHM IOJIIHOM
AK MaTeMaThyHa MoOJellb 00 €KTy
JOCIIIKEHHS. [TepeBipsHHS
KOPEKTHOCTI IIPOBEACHHS
€KCIIEPHMEHTIB.

Jlexwii — 4 ron,
camocTiiiHa poboTa
—7rox

bazoga: 9;
Jlonomixkua: 6

2 THXHI

14

Tema 12. XemoTpoHika

IlepeBaru enIEKTPOIITHUYHUX CUCTEM
nepen  3BUYAHUMH. XEMOTpOHHI
MIpUJIaay Ta MPUCTPOI.

C.P. BuBueHHs warepiany JIeKIIii.
EnexTpoxiMiyHi mepeTBOPIOBaYi.

Jlexii — 2 rox,
caMmocTiifHa poboTa
—3roxn

bazoBa: 8

1 THXOEHD

10




15 Tema 13. BioenekTpoHika
bionmoriunmii  HeiipoH.  HeiiponHi
. N Jlexmii — 2 rom,
Mepexl. [lITyuynnii HelpoH. " bazoga: 8, 10
. .. | camocTiiiHa poboTa 1 THKIIeHb
C.P. BuBueHHs warepiany JeKIIi. ~3ron
[ tyunuit IHTEJIEKT: npobiemu,
MEPCIICKTUBH, 3aTPO3H.
16 Tema 14. KBanTOBiI 004HC/IIOBAJIbHI
CUCTEMH
KpantoBuii  komm’torep.  KyOirtu.
) " L. Jlexii — 2 rox,
BumMiproBaHHsi B KBAaHTOBIA MEXaHIIIl. . bazoBa: 10
camocriiiHa poboTa 1 THKIEHD

[lepcnekTHBH PO3BUTKY KBAaHTOBUX
KOMIT FOTEPIB.

C.P. BuBueHHs wmartepialy JIeKIIii.
KBanToBi kpunrorpadiuHi cuctemMu.

—4 roxn

11
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Discipline title Advances in Applied Physics
The address of teaching | Dragomanov str. 50, 79005, Lviv, Ukraine
the discipline
The faculty and Faculty of Physics, Department of Solid State Physics

department under
which the discipline is
established

Field of knowledge, code
and name of specialty

10 Natural Sciences / 105 Applied physics and nanomaterials

Lecturer

Borys Turko, Senior Researcher, PhD, Associate Professor of Solid

State Physics Department.

Contact information of
the teachers

borys.turko@lnu.edu.ua
https://physics.lnu.edu.ua/employee/turko-b-i

Discipline consultations
are performed

Consultations on the day of lectures (by prior arrangement). Online
consultations are also possible. To agree on the time of online consultations,
you should write to the e-mail address of the lector.

Discipline Web page https://physics.Inu.edu.ua/academics/postgraduates
Information about the | The discipline “Advances in Applied Physics” is a normative discipline in
discipline the specialty 105 Applied Physics and Nanomaterials for the EPP Applied

Physics and Nanomaterials for the third (educational and scientific) level of
higher education, which is taught in the 5th semester in the amount of
3 credits (according to the European Credit Transfer and Accumulation
System ECTS).

Short annotation of the
discipline

The course “Advances in Applied Physics” is designed to provide
participants with an in-depth overview of current problems in modern
applied physics, relevant theoretical knowledge, skills and abilities for
producing new ideas. The curriculum of the academic discipline consists of
one substantive module. The following topics are considered: high-
temperature superconducting materials — current state and prospects;
amorphous semiconductors; spintronics: physical principles, devices,
prospects; organic semiconductors; practical use of organic semiconductors;
nanomaterials and nanotechnologies; new materials for ionization radiation
detectors; liquid crystals; metamaterials; achievements and problems of
thermoelectricity; chemotronics; bioelectronics; quantum computing
systems.

Purpose and objectives
of the discipline

The purpose of the academic discipline “Advances in Applied Physics” is to
familiarize graduate students with modern problems and trends in scientific
research in applied physics and materials science, as well as the theoretical
approaches, models, and methods for describing them. The course objectives
are to develop the ability to independently understand and objectively
navigate the cutting-edge ideas and latest achievements in modern
theoretical and experimental physics; to develop in graduate students an
understanding of the basic concepts and fundamental concepts of promising
areas of modern physics; and to broaden the scientific horizons of early-
career researchers.

Literature

Basic:
11. Superconductivity — Physics and Devices / Ed. by K. H. Yeap and
V. Dakulagi. — London : IntechOpen, 2025. — 142 p.
12. Semiconductor Physics / K. W. Boer, U. W. Pohl. — Cham : Springer
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../../2024/borys.turko@lnu.edu.ua
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https://physics.lnu.edu.ua/academics/postgraduates

13.

14.

15.

16.

17.

18.

19.

20.

International Publishing AG, 2018. — 1299 p.

Grundmann M. The Physics of Semiconductors. An Introduction
Including Nanophysics and Applications. 3rd Ed. — Cham : Springer
International Publishing AG, 2016. — 989 p.

Physical Materials Science. Part 1. Promising Directions in Materials
Science: Textbook / Y.I. Yakymenko, S.A. Voronov,
Y. M. Poplavko. — Kyiv : Publishing House of the National
Technical University of Ukraine, 2011. — 302 p.

Nanotechnology:  Principles and  Practices. 3 Ed. /
Sulabha K. Kulkarni. — New Delhi: Co-published by Springer
International Publishing, Cham, Switzerland, with Capital Publishing
Company, 2015 — 403 p.

Radiation detection and measurement. 4" Ed. / Glenn F. Knoll. - NY
: Wiley, 2010. — 830 p.

Fundamentals of Liquid Crystal Devices. 2" Ed. / D.-K. Yang,
S.-T.Wu. — Chichester : John Wiley & Sons Ltd, 2015. — 592 p.
Functional Microelectronics. Textbook / O.J. Babych, P. V. Galiy,
P. P. Parandii. — Lviv : Liga-Press, 2014. — 176 p.

Mathematical modeling of systems and processes: textbook /
P. M. Pavlenko, S. F. Filonenko, O. M. Cherednikov,
V. V. Treytyak. — K : NAU, 2017. - 392 p.

Modern trends in computer and microprocessor technology. Section
1. Main trends in the development of computer and microprocessor
technology. Section 2 Characteristics of ARM and Cortex
processors: lecture notes. [Electronic resource]: for students of
specialty 171 Electronics, specialization “Electronic components and
systems” / T. O. Tereshchenko, }O. C. Yamnenko; Igor Sikorsky
Kyiv Polytechnic Institute. — Electronic text data 1 file: 5.248 MB). —
Kyiv : Igor Sikorsky Kyiv Polytechnic Institute, 2020. — 68 p.

Additional:

7.

8.

9.

10.

11.

12.

Patel A. A Review on Radiation Detectors for Various Radiation
Detection Applications / A. Patel, H. Mazumdar // J. Rad. Nucl.
Appl. —2023. - V. 8. —P.93-111.

Neamen D. Semiconductor Physics and Devices. Basic Principles.
4™ Ed. — NY : The McGraw-Hill Companies, Inc., 2012. — 758 p.
Optics: a tutorial / V. J. Stadnyk. — Lviv : Publishing Center of Ivan
Franko National University of Lviv, 2008. — 360 p.

Bolesta 1. Metamaterials /I. Bolesta // Electronics and Information
Technology. — 2011. — Issue. 1. — P. 3—17.

Anatychuk L. 1. On the prospects for the development of
thermoelectricity in Ukraine / L. I. Anatychuk // Herald NAS
Ukraine. —2016. — No. 11. — P. 23-30.

Kapustianyk V. B. Development of ultraviolet filters using
mathematical modeling / V. B. Kapustianuk, B. 1. Turko [et al.] //
Journal of Surface Physics and Engineering. — 2016. — V. 1. —
P. 373-377.

Indopmaniiini pecypeu:

3.
4.

www.wikipedia.org
http://www.nbuv.gov.ua
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Duration of discipline

One semester

Scope of discipline

90 hours, of which 32 hours of classroom lectures and 58 hours of self-work

Expected learning
outcomes

As a result of studying this course, postgraduate students

should know: the current state of development of physics and its
relationship with other natural sciences, prospects for the development of
applied physics, unsolved fundamental and applied problems of physics.

to be able: use the methodology of physical science in scientific
research, independently analyze research tasks and problems, creatively and
unconventionally approach to their solution, use knowledge of modern
problems and the latest achievements of physics in scientific research work.

Key words

High-temperature superconductivity, semiconductors, spintronics,
nanomaterials and nanotechnologies, ionization radiation detectors, liquid
crystals, metamaterials, thermoelectrics, chemotronics, bioelectronics, quantum
computing systems.

Subject format

face-to-face / distance learning

lectures and consultations for a better understanding of topics

Topics Listed in table 1
Final control, form end-of-semester exam
Prerequisites To study the course, graduate students must know the basic laws and

concepts from courses in general physics, quantum mechanics, solid state
physics, mathematical analysis, differential equations, methods of
mathematical physics, statistical physics, and computer technologies; to
have the skills of finding and studying specialized literature, solving
algebraic and differential equations, constructing and analyzing graphic
dependencies.

Educational methods | The following teaching methods are used:

and equipment

a) verbal — lecture, explanation, conversation;
b) visual — presentations.

Necessary devices

Personal computer, commonly used computer programs and operating
systems, projector

Evaluation criteria
(separately for each type
of educational activity)

Assessment is carried out on a 100-point scale. Knowledge control is carried
out based on the results of the oral exam. There are 4 questions in the ticket
(25 points each).

Criteria for evaluating exam questions:

25 points — the student fully understands the material;

17-24 points — the student has sufficient knowledge of the material;

9-16 points — the student has demonstrated partial mastery of the material;
1-8 points — the student has basic knowledge of the material;

0 points — the student does not have the material.

Postgraduate student may receive an additional 10 points for publishing an
article or personally participating in a scientific conference on the course
topic, provided that the total number of points earned does not exceed 100.
Additional points can be obtained based on the results of non-formal and/or
informal learning on the topic of this course. Recognition and credit for such
learning occurs in accordance with the submitted documentation of non-
formal and/or informal learning.

An additional 10 points can be obtained, for example, by completing the
online course Nanotechnology and Nanosensors, Part 2 or a similar course

15
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on the course topic, provided that the total number of points earned does not
exceed 100.

Academic integrity. It is expected that graduate students' works will be
their own original research or reflections. Plagiarism, interfering with the
work of other graduate students, and failing to cite sources are, but are not
limited to, examples of possible academic dishonesty. The detection of signs
of academic dishonesty in a postgraduate student’s written or oral work is a
reason for its failure by the teacher, regardless of the extent of the deception.
Attending classes is an important part of learning. All postgraduate students
are expected to attend all lectures of the course. Postgraduate students must
inform the teacher about the impossibility of attending classes. In any case,
postgraduate students must comply with all deadlines set for the
performance of all types of work provided for in the course.

Literature. All literature that postgraduate students cannot find on their own
will be provided by teachers solely for educational purposes without the
right to transfer it to third parties. Postgraduate students are also encouraged
to use other literature and sources that are not among the recommended ones.
Scoring policy. Points earned for publishing an article or participating in a
scientific conference on the course topic, completing online courses, and
self-work are taken into account. Attendance at classes, cheating and
plagiarism, use of mobile devices for purposes unrelated to learning, and late
completion of assigned tasks are also taken into account.

Any form of academic dishonesty will not be tolerated.

Questions for control

21. High-temperature superconducting semiconductors — current status and
prospects.

22. Amorphous semiconductors.

23. Difficulties of the theory of solid-state physics in the case of amorphous
semiconductors.

24. The use of amorphous semiconductors. Hydrogenated silicon.

25. Spintronics: physical principles, devices, prospects.

26. Hybrid spintronics. Magnetic semiconductors for spintronics.

27. Promising directions of spintronics development.

28. Organic semiconductors.

29. The mechanism of electrical conductivity of organic semiconductors.

30. Practical use of organic semiconductors. OLED technology.

31. Nanomaterials and nanotechnology.

32. New materials for ionization radiation detectors.

33. Liquid crystals.

34. Metamaterials.

35. Achievements and problems of thermoelectricity.

36. Thermal conductivity properties of nanocomposite materials.

37. Mathematical modeling of technological processes and experiments.

38. Chemotronics.

39. Bioelectronics.

40. Quantum computing systems.

Poll

An evaluation questionnaire to assess the quality of the course will be
provided at the end of the course.
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Scheme of the course «Advances in Applied Physics»

Table 1

Weeks

Theme

Form of activity and
amount of hours

Literature

Duration

1,2

Theme 1. High-temperature
superconducting semiconductors —
current status and prospects.

The phenomenon of superconductivity,
the Meissner—Ochsenfeld effect, the basic
concepts of the BCS theory (Cooper
pairs). Type-I Superconductors. Type-II
Superconductors. High-temperature
superconductivity. Applications of
superconducting materials.

Self-work. Study of lecture material.
Domestic achievements in the field of low-
temperature physics.

Lectures — 4 hours,
Self-work — 7 hours

Basic: 1,2

2 weeks

Theme 2. Amorphous semiconductors
Amorphous semiconductors. Definition,
types of amorphous semiconductors. The
most effective and efficient methods for
studying short-range order in amorphous
solids. Amorphous solids with tetrahedral
bonds. Chalcogenide glasses. Electronic
states in amorphous semiconductors.
Difficulties of the theory of solid-state
physics in the case of amorphous
semiconductors. Applications of
amorphous semiconductors.
Hydrogenated silicon.

Self-work. Study of lecture material.
Methods of obtaining  amorphous
semiconductors and  their  optical
properties.

Lectures — 2 hours,
Self-work — 4 hours

Basic: 2-4;
Additional: 2

1 week

Theme 3. ChinTpoHnika: dizuuni
NPUHIUIIH, TPUCTPOI, NEPCNEKTUBH

Spintronics — definition. Tasks and
experimental techniques of spintronics.
The phenomenon of giant
magnetoresistance. Metallic spin-
electronic structures: multilayer
structures, spin valves, magnetic tunnel
junction  systems.  Magnetoresistive
random access memory (MRAM).
Johnson  spin  transistor. ~ Hybrid
spintronics: Monsma transistor, SPICE
transistor, spin field effect transistor, spin-
LED. Magnetic semiconductors for

Lectures — 2 hours,
Self-work — 4 hours

Basic: 3-5

1 week
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spintronics. Promising directions of
spintronics development.

Self-work. Study of lecture material.
Magnetic semiconductor nanostructures for
spintronics devices. Application of the
giant magnetoresistance phenomenon in
biology and medicine.

Theme 4.8. Organic semiconductors
Organic semiconductors — definition.
Characteristics of individual groups of
organic semiconductors. Mechanism of
electrical ~ conductivity of  organic
semiconductors. Photoconductivity —of
organic semiconductors. Doping of
organic semiconductors.

Self-work. Study of lecture material.
Organic semiconductor crystals. Small
organic molecules, polymers.

Lectures — 2 hours,
Self-work — 4 hours

Basic: 2, 3

1 week

Theme S. Applications of organic
semiconductors. OLED technology.
Band mechanism of  electrical
conductivity in organic semiconductors.
Organic  electroluminescent  devices.
Organic light-emitting diodes (OLEDs).
Basic principles of OLED operation.
Materials for OLED (polymers with
conjugated bonds, coordination
compounds, coordination compounds of
rare earth elements). Technology for
manufacturing OLED displays.
Advantages and disadvantages of OLED
displays. Prospects for the development of
OLED technologies.

Self-work. Study of lecture material.
PHOLED  (Phosphorescent ~ OLED),
TOLED (Transparent and Top-emitting
OLED), FOLED (Flexible OLED) and
SOLED (Staked OLED) technologies.

Lectures — 2 hours,
Self-work — 4 hours

Basic: 2, 3;

1 week

Theme 6. Nanomaterials and
nanotechnology

Basic concepts and terms. The history of
nanotechnology. General characteristics
of nanotechnologies and nanomaterials.
Manufacturing trends. Prospects for the
use of nanomaterials. Potential hazards
and nanotoxicity.

Self-work. Study of lecture material.
Synthesis  of  nanostructures  using
bioorganisms, plant extracts, proteins, DNA

Lectures — 2 hours,
Self-work — 4 hours

Basic: 3-5

1 week
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and S-layers.

Theme 7. New materials for ionization
radiation detectors

Scintillation and semiconductor detectors
of gamma and X-ray radiation (inorganic,
organic, liquid, nanocrystalline). Neutron
radiation detectors. Solid-state
photoelectronic  devices (photodiodes).
Spectrum-shifting optical fibers.
Self-work. Study of lecture material.
Detection methods of dark matter
particles. Equipment for dark matter
detection. Low background crystals to
search for dark matter and double beta
decay.

Lectures — 2 hours,
Self-work — 4 hours

Basic: 6;
Additional: 1

1 week

Theme 8. Liquid crystals

Structure and properties of liquid crystals.
Phase transformations in liquid crystals.
Self-work. Study of lecture material. The
use of liquid crystals in electronics, biology
and medicine.

Lectures — 2 hours,
Self-work — 3 hours

Basic: 4, 7;
Additional: 3

1 week

10

Theme 9. Metamaterials

Waves in media with different signs of
relative  dielectric  permittivity — and
magnetic permeability. Conditions for the
existence of negative values of relative
dielectric permittivity and magnetic
permeability.  Structure of resonant
components. Negative refraction and
superlens.

Self-work. Study of lecture material.
Devices based on metamaterials.

Lectures — 2 hours,
Self-work — 3 hours

Basic: 4;
Additional: 4

1 week

11

Theme 10. Achievements and problems
of thermoelectricity

Seebeck effect. Peltier effect. Thomson
effect. New thermoelectric nanocomposite
materials. New challenges for
thermoelectricity.  Prospects for the
development of thermoelectricity in
Ukraine.

Self-work. Study of lecture material.
Applied advances in thermoelectricity.

Lectures — 2 hours,
Self-work — 4 hours

Basic: 2, 3;
Additional: 5

1 week

12, 13

Theme 11. Mathematical modeling of
technological processes and
experiments

Selection of optimization parameters.
Selection  of  optimization  factors.
Correlation analysis. Regression analysis.
Mathematical design of the experiment.

Lectures — 4 hours,
Self-work — 7 hours

Basic: 9;
Additional: 6

2 weeks
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Self-work. Study of lecture material.
Planning an experiment. Algebraic power
polynomial as a mathematical model of
the object of research. Checking the
correctness of the experiments.

14

Theme 12. Chemotronics

Advantages of electrolytic systems over
conventional ones. Chemotronic devices.
Self-work. Study of lecture material.
Electrochemical converters.

Lectures — 2 hours,
Self-work — 3 hours

Basic: 8

1 week

15

Theme 13. Bioelectronics

Biological neuron. Neural networks.
Artificial neuron.

Self-work. Study of lecture material.
Artificial intelligence: problems, prospects,
threats.

Lectures — 2 hours,
Self-work — 3 hours

Basic: 8, 10

1 week

16

Theme 14. Quantum computing systems
Quantum computer. Qubits. Measurement
in quantum mechanics. Prospects for the
development of quantum computers.
Self-work. Study of lecture material.
Quantum cryptographic systems.

Lectures — 2 hours,
Self-work — 4 hours

Basic: 10

1 week
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