





nepumomy cemectpl B 00cs3l 4,5 kpeautu (3a €BpONEHCHKO0
Kpeautno-TpanchepHoro Cuctemoro ECTS).

Koporka
aHOTALiA
TUCHHUILTIHHA

Kypc mnpucBsueHHMi BHBYECHHIO €IEKTPOHHUX TMPOLECIB Y
KBAaHTOBOPO3MIPHMX  CHCTEMAX  NOHMKECHOI  BUMIPHOCTI.
Po3ristHyTi  OCHOBHI ~ TEXHOJIOTi  OACP)KaHHS ~ HAHOCHUCTEM
NOHWKEHOI ~ BUMIPHOCTI — KBAHTOBHX ~ HAHOTOYOK (0D),
HaHOHUTOK (1D) Ta HaHommiBok (2D), y sKHX MarOTh MiCLE
KBAHTOBO-PO3MIPHI €()EKTH, Ha HAHOCTPYKTYPOBAHUX MOBEPXHSIX.
Y Kypci BHBYAKOTBCA OCOOJIMBOCTI €JIEKTPOHHO-CHEPrETUYHOT
CTPYKTYpH Ta TYCTUHHM €JICKTPOHHUX CTaHIB, KIHETUKH
NEPEHECEHH 3apsaay (OamicTiyHuMi mpolir) Ta KBaHTOBO-
PO3MIPDHMX  OCOOJIMBOCTEH Yy  HAHOCHCTEMAX  IMOHMYKECHOT
BUMIPHOCTI. PO3rsiiaroThCss PI3HOMAHITHI METOAM OJCP KAHHS
HAHOCHCTEM T4 HAHOCTPYKTYP PI3HOT BUMIPHOCTI, OCHOBHA yBara
NPUIUTSETBCS TETEPO- 1 TOMOEMITAKCI, OCAPKEHHIO MATEPIANIIB 3
monekysipaux nyukiB (MIIE), ¢opmyBanHi0 HaHopenbedy 3a
JOMOMOIOK)  CKaHYKOUOr0 TYHEJBHOIO Ta aTOMHO-CHUJIOBOTO
MIKPOCKOIIB, METOJIaM CUHTE3Y HAHOKPUCTAJIYHUX MaTepiaiiB

Meta Ta ot
TUCHUILTIHHA

MeTor [OUCUUIUTIHA € OCBOEHHS CTYJEHTAMH  OCHOBHHX
TEXHOJIOT1i OJIEP’)KaHHS Ta JOCHIPKEHHSI HAHOOO €KTIB MOHMKEHOT
po3mipHocTi - 0D, 1D, 2D Ta ocoOmuBOCTEH iX €NEKTPOHHO-
CHEPreTUYHO CTPYKTYPH. PO3PI3HATH TNOHATTS HAHOOO €KUM Ta
00’€KTH TOHWKEHOI BUMIPHOCTI. (OCHOBHI METOOM CHHTE3Y
HAHOCTPYKTYP PI3HOT BUMIPHOCTI, 3 BUKOPHUCTAHHSIM TETEPO- 1
TOMOEMITAKCli, OCAKEHHIO MarepiaiiB 3 10HHO-MOJIEKYJITPHUX
MY YKIB. 3Hatn OCHOBHI METOON TOCITKEHHS
HaHocucteM — CTM/CTC, ACM, iX eNeKTPOHHO-CHEPreTUYHOT
CTPYKTYPH Ta I'YCTUHU €(DEKTPOHHHUX CTAHIB.
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O06csr kypey aranpHuii 00car 135 roa. AyauTopHEX 3aHATh — 48 roi.:
16 roa. — AekuiiHUX 3aHATh, 32 roj — Jad0paTOPHUX 3aHSTh.
CamocriiiHa podota - 87 roa.

OuikyBaHi B pe3ynbrari BUBUEHHS JAHOTO KyPCY CTYACHT OBHHEH:

pe3yJabTaTu 3HATH. OCHOBHI ~ TEXHOJIOTli  OJICpXaHHSd Ta  JOCHIIKCHHS

HABYaHHS HAHOOO’ €KTIB MOHMWKEHOI po3mipHOCTI - 0D, 1D, 2D BuknaneHi y

nporpami Kypcy. PO3pI3HSTH MOHATTS HAHOOO €KW Ta 00 €KTH
NOHWKEHOT BUMIPHOCTI. OCHOBHI METOAM CUHTE3Y HAHOCTPYKTYP
PI3HOI BUMIPHOCTI, 3 BUKOPHCTaHHSIM T€TEPO- 1 TOMOECMITAKCIT,
OCaKEHHIO MATeplaliB 3 10HHO-MOJICKYJIIPHAX MYYKIB. 3HATH
OCHOBH1 MeToau aocimkeHHs HaHnocuctem — CTM/CTC, ACM,
iX  ENEKTPOHHO-CHEPreTMYHOi  CTPYKTYPH Ta  T'YyCTHHHU
€JIEKTPOHHHUX CTaHIB;

BMITH: (JOpMYyBaTH HAHOPENbED UM OACPXKYBATH 1 JOCIIIKYBATH
HAHOCTPYKTYPOBAHI MATPHIll 32 JOMOMOIOK CKaHYHKYOIO




TyHenbHOro (CTM) Ta aroMHO-CHITOBOTO MikpockoniB (ACM),
BOJIOJTH METOJIaM CHHTE3Y HAHOK PUCTAIYHHAX MarepiaiiB,
BMIHHSIMHA OOpOOJIATH Ta IHTEPIPETYBATH OTPUMAH1 PE3yJIbTATH
30HI0BOi MIKPOCKOITIi 3 TOMOMOTOK) CIEMIAIILHOIO TPOrPaAMHOTO
3a0€3MECUCHHS, PO3PI3HITH OJepKaH1 HU3bKOBHUMIPHI
HAHOOO €KTH Ta JOCIDKYBATH iX €JNEKTPOHHO-CHEPIETHYHY
CTPYKTYPH Ta I'YCTUHY €JIEKTPOHHUX cTaHiB MeTo oM CTC
[Ticns BHBUEHHs Kypcy 3100yBaul HAOyQyTh  TakHUX
KOMIIETEHTHOCTEH 1 MPOTrPaMHUX PE3YJbTATIB:

3K1. 3paTHiCcTh 10 aOCTPAKTHOIO MUCJIEHHS, aHAJTI3Y Ta CUHTE3Y .
3K2. 3naTHICTh CHUIKYBaTHCS ACP>KABHOKO MOBOKO SIK YCHO, TaK 1
UCBMOBO.

3K4. 3naTHicTh MPOBOANTH AOCIIIKEHB HA BIATIOBIAHOMY PIBHI.
3KS5. 3natHicTh 10 MOIIYKY, 00pOOIEHHS Ta aHam3y iH(popmartii 3
PI3HHX JDKEPET.

CK1. 3parHicth €(EKTMBHO BHKOPUCTOBYBATH  CKJIQJIHE
KOHTPOJIbHO-BUMIPIOBAJIBHE, TEXHOJIOTIYHE Ta JAOCIITHUIIBKE
oONaHaHHs TPU JOCTIUKCHHSX Ta BUPOOHMIITBI MaTepiaiB,
KOMITOHEHTIB, MPHAIAIIB 1 TPUCTPOIB MIKPO- T4 HAHOCUCTEMHOI
TEXHIKW PI3HOMAHITHOTO PU3HAYEHHS.

CK2. 3parHicTe 3A1iCHIOBATH TECTYBAaHHS Ta JIarHOCTHUKY
npuiaaiB Ta OONaJHAHHSA, a TakoK OOpOOJCHHS 1 aHami3
OTPUMAaHUX PE3YJIBTATIB.

CK3. 3parHicte aHami3yBaTM Ta CHHTE3yBaTd MIKpPO- Ta
HAHOEJIEKTPOHHI CUCTEMH PI3HOTO MPU3HAYECHHS.

CK4. 3parnicte po3polOnsT, OOIPYHTOBAHO BHOMpATH 1
BUKOPHCTOBYBATH CYy4YacHI METOIM 0OpOOKHM Ta aHaJII3y CUTHAIB
B MIKPO- 1 HAHOEJIEKTPOHHUX MPUJIAIaX Ta CUCTEMAX.

CKS. 3parHicTh apryMeHTyBaTh BHOIp METOMIB PO3B’S3aHHS
CKJIQJIHMX 33734 1 MPOOJEM MIKPO- Ta HAHOCUCTEMHOI TEXHIKH,
KPUTUYHO OLIHIOBAaTH OTPHMAaH1 pe3yJbTaTH Ta apryMEHTYBATH
NPURHATI PILICHHS.

P1. ®opmynroBaty 1 po3B’3yBaTH CKJIAH1 IHKEHEPHI, BAPOOHWYI
Ta/ad0 HAYKOB1 3a[a4l MiJl 4ac MPOEKTYBaHHs, BUTOTOBIICHHS 1
JOCITIPKEHHS] MIKPO- Ta HAHOCHCTEMHOT TEXHIKH PI3HOMAHITHOTO
NPUZHAYCHHS Ta CTBOPEHHS KOHKYPEHTOCIPOMOKHUX PO3POOOK,
BTUICHHSI PE3YJIbTATIB Y O13HEC-TPOEKTAX.

P2. BuzHavyaty HanpsiMu, po3poOIIsATH 1 peaTi30ByBATH MPOCKTH
MOJICpHI3allli BUPOOHUIITBA MIKPO- Ta HAHOCUCTEMHOT TEXHIKH 3
ypaxyBaHHSM TEXHIYHMX, EKOHOMIYHUX, MPABOBUX, COLIATBHUX
Ta EKOJIOTTYHUX ACTICKTIB.

P5. BinbHO crnijIKyBaTtucs JEP’KABHOKO Ta 1HO3EMHOK MOBaMH
YCHO 1 MUCBMOBO Ui OOTOBOPEHHS MPOdeciitHuX mpodaem 1
PE3YNbTATIB AISUIBHOCTI Y C¢(Pepi MIKpO- Ta HAHOEJICKTPOHIKH,
Npe3eHTalli  Pe3ysbTarTiB  JOCHIKEHh Ta  IHHOBAIIHUX
MPOECKTIB.




P6.  Pozpobnstu
HAHOCHCTEMHOI
XapAKTEPUCTHK,
BUKOPUCTOBYBATH
NPOCKTYBaHHSI.
P7. Po3p’s3yBatu 3amayl CHMHTE3y Ta aHajidy MNPWIAAIB Ta
NPUCTPOIB MIKPO- Ta HAHOCHCTEMHOT TEXHIKH.

P11. JlocmmpkyBatu mpOLECH Y MIKPO- Ta HAHOEIEKTPOHHUX
CUCTEMAX, MNpuiajax W KOMIIOHEHTaX 3 BHKOPUCTAHHIM
CYYaCHUX EKCIICPUMEHTAIbHUX METOMIB Ta OOJaJHaHHS,
3MIACHIOBATH CTATUCTHUYHY OOPOOKY Ta aHami3 pe3yJbTaTiB
€KCIICPUMEHTIB.

P12. byayeatm 1 pocmipkyBatd (i3WdHi, MaTreMaTH4Hl 1
KOMIT'FOTEpHI MOJe/l OO0 €KTIB Ta NPOLECIB MIKpPO- Ta
HAHOECJIEKTPOHIKH.

BAPOOM Ta KOMIIOHEHTH MIKpPO- Ta
TEXHIKM, BpPaxOBYK4Yl BHMOTH JO iX
TEXHOJIOTIYHI Ta PECYPCHI OOMEKEHHS,

CydacHl 1HCTPYMEHTH aBTOMAaTH3auli

KarwoudoBsi Hanocuctemu, HAHOTEXHOJIOTI, CHUCTEMU IIOHMXKEHOI BH-

CJI0Ba mipHOcTi (0D, 1D, 2D), xBaHTOBE OOMEKEHHS Ta PO3MIPHE
KBAaHTYBaHHsI, ra30TPAHCIIOPTHA Ta MOJEKYJISIPHO MPOMEHEBA
enitakcis (MIIE).

®opmat kypey | Ounuid.

Temu Jlue. CXEMA KYPCY

IHincymkoBuii | [cnuT y KiHII CEMECTPY.

KOHTPOJIb,

dbopma

IIpepexBizuTn | Jlyis BUBUEHHS KypCy CTYACHTH NOTPEOYIOTh OA30BUX 3HAHb Y
ramy3i 17 — EnekTpoHika, aBTOMATH3allisl Ta €JIEKTPOHHI
KOMYHIKaIii.
30Kkpema, 3 Takux mpeaMeTiB. «OCHOBH MIKPOEIEKTPOHIKIY,
«OcHOBM KBaHTOBOi (13uKN», «KBAaHTOBOI €IEKTPOHIKIY,
«TepnoTiibHOI Ta HamiBOpoBi AHUKOBOT €JIEKTPOHIKY.

HaBuanbhi Jlexuii, mnpe3eHTanii, IHTEPAKTUBHI BOPABH, JAOOPATOPHI

METOIH 3aBJiaHHs, TPYMOBI Ta MIATPYIOBI 3aBJAHHS, TUCKYCIs.

TaTexHikm, siki | PoObota 31 3mIiCHEHHS MOIYJBLHOIO KOHTPOJIKO, 3aXUCT

OyayTh 1a00paToOpHUX Ta PO3PAXYHKOBHX 3aBJAHb.

BHKOPHCTOBYB

aTtucst

mig yac

BHKJIAJAHHA

Kypcy

HeoOxigne barartokanameauit  Oxe-cnekrpomerp 0910C-2, enencometp

00JIaTHAHHS JIED-3M1, ycraHoBKa sl AOCHIKEHHS TIEJIEKTPUYHHMX

cnektpiB JIC-4, maccnekrpomerp MX-7304®, nepcoHanbHUIA
KOMIT FOTEP, npoektop MynbTumenia, CTaHJApPTHE
KOMII'OT€pHE MPOTrpaMHe 3a0€3NCYCHHSI.




Kpurepii
OLIHIOBAHHSI(0
Kpemo st
KOKHOTOBHY
HABYAJILHOIIA
JIbHOCTI)

OuiHOBaHHS 3HAHb CTYJACHTA 3AIMCHIOETHCS 3a 100 OanbHOMO
mkanor, 50 6aiB 3a MOTOYHY YCMIIIHICTB 1 50 — 3a 1COuT.
[ToTOYHMIT KOHTPONb 3HAHB CTYACHTIB 3MIMCHIOETHCS MiJ 4Yac
OPOBEICHHS JIaDOPaTOPHUX 3aHATh Ta 3aXUCTy 3BITIB 3a
BUKOHaH1 JiabopaTopHi poOoTh. MOIyJIbHUHA  KOHTPOJb
OPOBOAMTBCS 2 pa3d BOPOJOBXK CEMECTPY HAa OCHOBI
KOHTPOJIBHUX 3aNUTaHb, SIKI BHCBITJIIOBAIUCH HA JICKIIAX Ta
PO3MISAATIUCH NMPH BUKOHAHHI JIA0opaTopHuX podiT. Cemectp
3aKIHUYETHCS CKJIAJAHHSM ICIHUTY 3 HABYAJIBHOI JTUCIUIIIIHY.
[Tix 9ac ceMeCTpOBOr0 KOHTPOJIK BPAXOBYIOTHCS PE3yJbTATH
3aXMCTY JIaDOpaTOPHUX 1 MOMAYJIBHUX KOHTPOJBHHX POOIT Ta
NUCBbMOBO-YCHOTO ICITUTY.

AkanemiuHa a00pouecHicTb: OUIKYeTbCS, 10 PpoOOTH
CTYJICHTIB OyayTh iX OpPUTIHAJLHUMHU AOCIIDKCHHIMHU YHd
MIPDKYBaHHSIMU. BHSBICHHS O3HaK akaJaeMiduHOi Heao0po-
YECHOCTI MPU BUKOHAHH1 JJAOOpaTOpHUX poOIT Ta (OpMYyBaHHI
3BITIB Uil 3aXMCTy PE3YJbTaTiB € MIACTABOK IS iX
HE3apaxXyBaHHHS BHUKJIAJAa4e€M, HE3AJICKHO BiJ MacmrTadiB
njariaty 4y oOMasy.

BiaBinyBaHHS 3aHATH € BAKIMBOK CKIIAJ0OBOK) BUBYCHHS
npeaMeTy. OUIKyeThCS, 110 BCl CTYACHTH BIIBIAAKOTH YCI1 JIEKIIIT
Ta JlaboparopHi 3aHATTS Kypcy. CTyIEHTH TOBHHHI
1H(pOpMYBaTH BHUKJIAJaua NP0 HEMOKJIMBICTH  BIJBIIATH
3aHATTS. Y OyAb-IKOMY BHIAJKY, CTYIAEHTH 3000B’si3aH1
JOTPUMYBATUCS TEPMIHIB BU3HAUEHUX JIJIi BUKOHAHHS BCIX
BHIIB POOIT, Ta 3axOMdIB 3 KOHTPOJIO MOTOYHMX 3HAHb Ta
1HUBITyaJIbHUX 3aBAaHb, MEPEI0AYCHUX KYPCOM.

Jlireparypa. ¥Ycs niteparypa, sKy CTYIACHTH HE 3MOXYTh
3HANTH CaMOCTIHHO, Oy/I¢ HajJaHa BUKJIAJAYEM SIK METOJIMYHE
3a0€3MEUYEHHsT KypCcy Yy BUIUIsSAL  (parMeTiB - €-MOCIOHHMKA
MIACOTOBJICHOTO 10 BUIAHHS (HaBuanpHUl eNeKTPOHHUN MOCIOHHUK

(e-rociGHUK: TAJIIN I1.B., HEHUYYK T.M.,
CJHOBOJ354H A.11.,, TVY3AKO.J. OcHoBH HANIBOPOBITHUKOBOI
HAHOEJIEKTPOHIKH: HAHOCHCTEMH TAa HAHOTEXHOJIOTI:

Kawra 1/ TIB.Tani#i, TM. Heruyk, JII CnobomzsH, O A, Ty3sik — JIbBiB:
JIHY imeni Isama @panka, 2023.-256c¢.). Marepian HamaeTsCs
BHKJIFOUHO B OCBITHIX LIAx Oe3 mpaBa ii mepemadi TPeTiM
oco0am, 3BaKar0uM Ha T€, IO 1€ € IHTEJIICKTYaJlbHA BJIACHICTh
aBTopiB, 1 Oyne Buganmii a0 kiHug 2024 p. CryneHTH
3a0XOUYYIOThCS 10 TOINYKY 1 BUKOPUCTAHHS TAKOK M 1HIION
JITEPATYPU Ta JHKEPEN, IKUX HEMAE CEPEN PEKOMEH IOBAHUX.

Ionituka 0anbHOr0 OWIHIOBAHHS 3HAHb CTYACHTIB.
BpaxoByroTbecs Oanu HaOpaHi NpW  MOTOYHOMY KOHTPOJI
(BUKOHAHHS J1abOpaTOpHUX PpoOIT, MOMYJIB), CAMOCTIHHIN
po0OoTI Ta 6anu NiACYMKOBOro icnuty. [1pu 1iboMy 000B’SI3KOBO




BPaxOBYIOTbCS NPHUCYTHICTH HA 3aHATTIX Ta AaKTUBHICTh
CTYJEHTA MiJ Yac JAOOPATOPHUX 3aHSTh, HEIOMYCTUMICTh
NPOIMYCKIB Ta 3al13HEHb HA 3aHATTS, KOPUCTYBAHHS MOOUTEHUM
TeNe(POHOM, MIAHIIETOM HOYTOYKOM YM THIIMMHA MOOUIBHUMHA
NPUCTPOSIMUA MM 4Yac 3aHATTS B IUISIX HE MOB’SI3aHUX 3
HABYAHHSM; COUCYBAHHs Ta IUIAriaT, HECBOEYACHE BUKOHAHHS
NOCTABJICHOr0 3aBAaHHs 1 T. 1H. JKogHi ¢opMu MOpPYIIEHHS
aKaJeMI4HOi JOOPOYECHOCTI HE TOJEPYHOThHCS.

IHuranusa 10
icnuTy

[lepenik muTaHp 1 3aBAaHb Ui MPOBEACHHS M1ACYMKOBOi
OLIIHKK 3HaHb YCIX TEM KypCy HAJCHIAIOTLCA CTYACHTaM
MNOPIIHHO SIK MOMAYJBHI 3anuTaHHs 3 0a3W WX 3anuTaHb 1
(hOpMyThCs 3anUTaHHs OUICTIB JIJISl 1ITUTY..

OnuryBaHHsA

AHKETY 3 METOIO OLIIHIOBAHHS SIKOCT1 Kypcy Oy /i€ HaJlaHO MiCs
BHUBYEHHS KYPCY.

CXEMA KVYPCY

Tk Tema, m1aH, KOPOTKI TE3U aisuteHOCTI | Pecypen B

@opma | Jlireparypa, 3aBpanHA (1aboparopHa podoTa), Tepmin

(zamsaTT) | IHTEpHETI

Tema 1. InaycTpin HaHOCHCTEM
Ha HaHOTexXHoJoriii. 1o € mo?
CucremMHmH maxia B peamsarii
HATIBIPOBITHUKOBOI HAHOCTICKTPO-
Hikn. OCHOBHI TEPMiHH Ta O3HA- Berymue 3ansrTsa. [HCTpYRIis 3
YCHHSI TIOHATh HAHOHAYKH. TexHIKH Oe3neku. O3HAHOMICHHS
[Tpeamer i 3aBIaHHS Kypcy SIK 3 HEPEIKOM 1 3MICTOM

1,2 OCHOBH HATI BIIPOBITHUKOBOL Jlexuis 1,2,3 71200 PATOPHO-PO3PAXY HROBHX
HaHOeneKTpoHiku. OCHOBHI Kare- pobiT HABYATBLHOTO KYpCy.

TOpii (IOHATTA) KYPCy. JIaGopaTopHO-po3paxyHKOBE
Hanocucrema. Hu3pkoBuMipHa 3aBaaHHA 1.

CHCTEMA (CHCTEMA TIOHHKE-
Hoi..euMipHOCTI (2D, 1D, 0D-
KBAHTOBI HAHOCHCTEMUL.
Hanomarepiaym. HanoTeXHOIOTI .

BHMH SAMAaMH.

Tema 2. Kopnycky.JIsIpHO-XBH-
JIbOBA MPHPOJAA MiKPOIACTHHOK
Ta IX OINC KBAHTOBOIO MEXaHi-
ko1, KBaurosi edext — 0cHO-
Ba HAHOCJICKTPOHIKM.

OCHOBHI TCOPCTHYHI TIOJI0KCHHS
KBaHTOBOI (i3uku. TyHETbHUI
e(ekT. [ JpoHUKHEHHS MiKpo4ac- JlabopaTopHO-pO3paxy HKOBE
3.4 THHKH B OTEHLANbHMI Oap’ep Ta ii | Jlexuis 3,4,5 3aBaaHHS | Ta 2.
TPOXOHKCHHSA Kpi3h Oap’ep. Pe3o-
HAHCHE TYHCTIIOBAHHA Y CTPYKTYpax
3 TIOTCHINATBHIMHE 0ap’ €paMH.
CTpyM y HAHOCTPYKTYypax 3 KBaH-
TOBUMH stMaMHu. CTPyMH PE30HAH-
CHOTO TYHEITFOBAHHA Y HAHOCTPY -
KTypax 3 0ap’epamu Ta KBaHTO-

road. BHKOHAHHA

1, 2 Tk
CEMECTPY

3. 4 Tk
CEMECTPY




5,6

Tema 3. HmbkoBuMipHI cucTe-
MH Ta Hocii 3apsany. EnexTpon y
noTeHmiATLHii sivi, KBanTosi
IUTIBKU TA KBAHTOBE 00ME/KEH-
Hl.

OCHOBHI CHCTCMH TOHIDKCHOT
BuMipHOCTI — 2D, 1D 12 OD.
EneKTpoH B MOTCHINABHII

SIMi — KBAHTOBE OOMCKCHHSI Ta
KBAHTOBO-PO3MIPHHIH S(CKT.
Kganrosi mieku. PeanbHi
TIPSIMOKY THI KBAHTOBI SIMIL
OCHOBHI TEXHOJIOTIYHI METOH
OJICPKAHHSA KBAHTOBHX ILTBOK —2D
KBAHTOBHX SIM IPAMOKYTHOI Ta
KBA3IPSIMOKY THOT (hOopMH .
Mizkdazosi mexi. [ToreHmanbHi
6ap’epu. EmiTakcis i ncesno-
Mopdism. Haarparku.

Jlexmis

5,6

JIabopaTopHO-po3paxy HKOBI
3aBAAHHA 2 Ta 3.

5.6 THK.
CEMECTPY

7.8

Tema 4. OcHOBHI HAHOTEXHOJI0-
rii 01ep:KaHHST HI3HKOBHMIPHIX
CHCTEM NPSMOKYTHOT popmm.
Onep>KaHHA AKICHUX TOTCHIIATH-
HuUX 0ap’epiB HAArpaTok. [Ipasuno
Berappa . 3aranehi 3acaam oaep-
JKAHHA KBAHTOBHUX sIM IPAMOKY THOL
(hopmum Ha TeTeporiepexomax. [pa-
BUIO0 AHZIEpcoHa. MeToau KOHTPO-
JHOBAHOTO OCA/KCHHS TOHKHX ILTi-
BOK HAHOMCTPOBHX TOBIIHH. XiMi-
YHE OCAIKCHHS 3 Ta30B0i (azu
(pizuHHO-(pa3Ha ermiTakcis) oaep-
JKAQHHS TCTCPOHAHOCHCTEM, PimiH-
HO-(pazHa emitakcia (POE) — me
KPHCTAJIIBALISA CHITAKCIHHOTO mAapy
HA T IKIATKY (OACP/KAHHS HAHOCH-
CTEMH) 3 PO3UYUHY-PO3ILIABY. Mo-
JICKY JIIPHO-TIPOMCHEBA CITAKCISA
(MIIE) oaepskaHHsI HAHOCHCTEM ..

Jlexuis

1-6

JIabopaTopHO-po3paxy HKOBI
3apaanHg 3 Ta 4. Moayns 1

5, 6 THK.
CEMECTPY

>

Tema 5. Hanoonroe/ieKTpoHHi
NPHUCTPOT HA OCHOBI KBAHTOBHX
SIM Ta KOMITO3HIITHAX HAHO-
CTPYKTYP.

HiproBHMIpHI KBAHTOBI CTPYKTYPH
y HaHO(poToeeKTpOoHiL. OmrToeTeK-
TPOHHI MPHCTPOT HA OCHOBI
HU3bKOBHMIPHUX KBAHTOBHX SIM Ta
HAHOTETEPOCTPYKTYP . JIazepu Ha
HAMIBOPOBI THAKOBHX MHOYKHHHAX
KBAHTOBHX SIMAX . 3aCTOCYBAHHSA
HAMIBOPOBI THUKOBHX 1HKCKIIITHIX
CBITJIOTIOAIB Ta JA3CPiB HA TOMO-,
TCTCPOTICPEX0aX 1 KBAHTOBHX
SIMAX B ONTHIHUX CHCTCMAX 3B’ -
3Ky. baratosmHi KOMIO3HIIHH]
KBAHTOBO-IUTIBKOBI HAHOCTPYKTYPH
Ta Haarparku. Peectpamis onrmd-
HOTO BHIPOMiHFOBAHHS

Jlexmis

7,8,9

JlaboparopHi 3aBIaHHA Ta
KOHTPOJIbHI 3AIATAHHA 110 TEMi

9, 10 THx.
CEMECTPY

11,12

Tema 6. Hmprosnmipni 1D na-
HOCHCTEMI Ta HOCIT 3apsiay y
KBaHTOBHX mHYypax. KBanrose
00Me:KeHHSI Ta PO3MipHE KBaH-
TYBAHHSL.

TexHOMOTIT 0ACPKAHHS KBAHTOBHX
IMHYPiB (HATOK). BHKOpPHCTAHHA

Jlexis

2,4,7

JIabopaTopHO-po3paxy HKOBI
3aBaaHHs 5. KoHTpombHI
3aMUTAHHA Ta AUCKYCLI IO TEMI

11, 12
THX.
CeMECTpY




PO (ITEOBAHIX TIOBESPXOHB TS
OZIEPKAHHS KBAHTOBUX 1D HaHO-
cHCTeM (ITAOIKIB, ITHYPIB,
HUTOK). Po3MipHC KBAaHTYBAHHA i
rycTuHa cTaHiB y 1D cucremax.
Omnepsxanng 1D cucrem Ta
MOYKJIHBI iX 3aCTOCY BAHHSL
TexHOMOTIT OACPKAHHS Ha-
TBIPOBI THUKOBHX HAHOAPOTIB.
BuporyBaHHS KpeMHI€BHX HAHO-
apotie 3a [TPK-TexHomoTI€RO. Pea-
TI3a11ii HAHOCTICKTPOHHHX MPHCTPO-
iB Ha OCHOBI HAaHOAPOTHH. Pery sp-
Hi MACHBH KPHUCTATIYHAX BICKEPIB
AsBs Ta BIUTHB YMOB 1 TEXHOJIOTIH
iX O KAHHAL

13,14

Tema 7. Eneprernyni piBHi eJre-
KTPOHIB KBAHTOBUX TOYOK i
aromis, Ix nogiéuicrs Ta Bij-
MinHicTh. CriekTpH BUTIPOMi-
HIOBAHHSL.

TexHOMOTIT 0ACPKAHHS KBAHTOBHX
TOo4YOK - 0D HanocucTeM. JIeski 0co-
OJIMBOCTI KBAHTOBHX TOYOK. EHEp-
TCTHUYHI PiBHI TA IIHPHHA 3a00P0-
HCHO{ 30HHM HAHOKpHUCTATiTiB. OCO-
OJIMBOCTI ONITHYHMX 3aCTOCYBAaHb
0D cucreM. 3MiHM €HEPTETHIHOI
CTPYKTYPH HAHOCHCTEMH 3 TIOSIBOIO
KBAaHTOBHX TOYOK. [ o1iOHICTS 1 Bi-
JIMIHHICTD CJICKTPOHHO-CHEPIECTHY-
HOI CTPYKTYPH KBAHTOBHX TOYOK,
HAJATOMIB TA ATOMIB.

Jlexmis

7,8,9

JIabopaTopHO-po3paxy HKOB
3aBIAHHA 6 Ta KOHTPEOJbHI
3aMATAHHA IO TeMi

13,14 Tux.
CEMECTPY

15,16

Tema 8. BUpo/uxeHHsI eHepreTn
YHHX PIiBHIB €JIEKTPOHIB 6araTo
CJICKTPOHHIX ATOMIB i HI3LKO-
puMmipanx 0D-2D nanocucrem.
BaraToemekTpoHHI AaTOMH — CTICKT-
POHHI 000JIOHKH Ta TA000IOHKH.
Crie-0p0iTaTbHA B3AEMOMIS 1 3HAT-
11 BupomkeHH. Eexr [Tapka Ta
3eeMaHa 1 IOBHE 3HATTS BHPOLKCH-
Hay 3D cuctem. Ilossa Bupoa-
SKCHHS U1 KBAHTOBO-PO3MIPHHX
CHEPTETHYHUX PIBHIB HAHOCHCTEM
TIOHIKCHOI BEMIpHOCTI. KBaHTOBI
SIMH B €IICKTpHHOMY Tiomti. KBaH-
TOBO-po3MipHHH edekr [Tapka Ta
HOTr0 BUKOPHCTAHHSA Y HAHOOIITO-
enekTpoHini HamiBipoBimHUKOBL
JIa3epH HA KBAaHTOBUX TOUKax. ®o-
TOAETEKTOPH HA HAHOCTPYKTYPAX 3
KBAHTOBHMMHM TOYKAMH. 3aTaJIbHI
3ay BOXKCHHS

Jlexmis

10, 11, 12,
13, 14

3aBAAHHA TA KOHTPOABHI
3anuTanHA 1o Temi. Moayis 2

15,16 Tux.
CEMECTPY




