





JAJAE€THCSA B TIEPUIOMY CEMECTPI APYroro piBHs BUIIOI OCBITH
(marictp) asisg 3A00yBadiB BUIIE BKA3aHO! CHEIANBHOCTI B
00cs31 6 kpenuTiB (3a €Bpornelicbkoro KpenutHo-TpancdepHoro
Cuctemoro ECTS).

Koporka
AHOTALIA
TUCHUILTIHHA

Kypc npucesiueHnii BABYCHHIO OCHOBHUX TEXHOJIOTTi HAHO1H-
YKEHEPII Ta ENIEKTPOHHOT CIEKTPOCKOMIi HA KPUCTAIIYHHAX Ha-
M1BOPOBITHUKOBUX MOBEPXHSX MIIKIAI0K TSl OACP>KAHHS HAHO-
CHCTEM 3 HU3bKOBHMIPHAMU 00’ €KTaMU, SIK OCHOB HAHOETIEKT-
poHIKH. OTXKE, BABYCHHIO METO/IIB OJIEPYKaHHSI T4 KOHTPOJIIO 1
JOCITIPKEHHS TAKMX HAHOCUCTEM — HAHOTOUOK (0D),

HAaHOHUTOK (1D) Ta HaHOMTIBOK(2D) Ha HAHOCTPYKTYPOBAHHUX
NOBEPXHsX. BUBUEHHIO iX €TEMEHTHO-(a30BO CKIAY,
Kpuctaorpadii, EIEKPOHHO-CHEPTETUYHOT CTPYKTYPHA METOIAMHU
€JIEKTPOHHOI CIEKTPOCKOITIi TOBEPXHI.

Meta Ta ot
TUCHHUILTIHHA

MeTor Kypey € 03HaOMUTH MAariCTpiB 13 Cy4aCHUM apCEeHaJIOM
TEXHOJIOTTYHAX TAa AHATITUYHUX, METOMIB E€IEKTPOHHOI CIIEKT-
POCKOMIi UIsl JOCTIIPKEHHS MOBEPXHI TBEPAOT (pa3u sIK CUCTEMHU
3 MOHMKEHOK po3MipHicTIO (2D). Ix MoxmuBocTsME Ta 0OMe-
JKEHHSIMM 1IOA0 3aCTOCYBAHHs, 3aCaJHUYAMH MPUHIUIAMH iX
poOOTH Ta OCHOBHUMHM METOJAMH IHXKEHEPIi HHU3bKOBUMIPHHMX
CUCTEM HA MOBEPXHI. ENEKTPOHIKA HAHOETEKTPOHHUX CTPYKTYP
AK 1 iX GopMyBaHHs — 11€ Tany3l o OypXJIMBO PO3BUBAOTHCS.
Cy4JacHuii eTan po3BUTKY €IEKTPOHIKH € TAKUM, 0 OCHOBHUMH
00’€KTaMH AOCTIHDKEHb CTal0Th, 3HAYHOK MIPOKD, HE MOHO-
KpUCTAM 3 iX TpUBUMIPHAMU (3D) €IEKTPOHHUMH BJIACTUBOC-
TSIM, @ CUCTEMH 3 IOHUKEHO0 BUMIPHICTIO (2D, 1D, 0D), sskumu
€ SIK TOBEPXH1 TBEPAOi (a3u, Tak i CTBOPEHI HA HUX METOJAMHU
HaHOiIHxkeHepii 1D, 0D 00’ektn. Y 3B’M3Ky 3 OUM KypC MpH-
CBSAYCHUI BUBUYEHHIO METOJIB HAHOIHXKEHEPII MOBEPXHI Ta Me-
TOJIIB €JIEKTPOHHOI CIEKTPOCKOMIi CTPYKTYPHHX Ta EIEKTPOHHUX
0COOJIMBOCTEH MOBEPXHI HAIIBIPOBIAHUKOBUX HAHOCUCTEM, SIKI
BU3HAYAOTH IAPOKHUI CIIEKTP iX EIEKTPOHHUX BIIACTUBOCTEH SIK
1 HaMBOPOBITHUKOBUX MIKPO- T4 HAHOETIEKTPOHHUX MPUCTPOIB
Ta cucteM. OCHOBHI METOIM CHHTE3Y HAHOCTPYKTYP PI3HOI
BUMIPHOCTI, 3 BUKOPUCTAHHSIM Te€TEPO- 1 TOMOEMITaKCIi,
OCQ/DKEHHIO 3 10HHO-MOJIEKYJISIPHUX IMy4YKiB. 3HATH OCHOBHI M€-
toqu jpociipkenas HanocucreM — CTM/CTC, ACM, iX enexr-
POHHO-CHEPIeTUYHOI CTPYKTYPH Ta 'YCTHHU CTaHiB.
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OO0csar kypey | 3aranbHuii o0csar 180 rog. AyAaMTOpPHHX 3aHSATh — 48 rof.:
16 roa. — AeknifHUX 3aHATh, 32 roj — Jad0OpaTOPHUX 3aHSTh.
CamocrTiiina podora - 132 roj.

OuikyBaHi B pe3ynbrari BUBUEHHS KypCy CTYACHT NOBUHEH 3HATH:

pe3yJabTaTu anaparHe 3a0e3Ne4eHHs JUTsl peaii3allli METO/IB HAHOTHKEHEPIT

HABYaHHS Ta EJIIEKTPOHHOI CHEKTPOCKOMii moBepxHi. Di3WyHl MOAEHI

NOBEPXHI HAMIBIPOBIAHUKIB. aTOMHO 4YMCTI moBepxHi (AUII);
JIETOBaH1 (r€TEpPOBaH1) MOBEPXHI, PEaJIbHI MOBEPXH1 HAMIBIIPO-
BIJIHUKIB KOHTAKTYIOUl 3 THIIMMH (a3amu Ta iX OCHOBHI CTPYK-
TYPHI 1 €J1EKTPOHHO-EHEPIrETUYHI 0COONMMBOCTI. MeTomm oaep-
>kanHsg AUIT HanmiBNpOBITHUKIB, CIIOCOOM 30€PEKEHHS, KOHCEP-
Ballii 1 BIIHOBJICHHS YACTOTH MOBEPXHI. METOAM E€NEKTPOHHOT
CHEKTPOCKOMIi AOCTIHKEHHSI aTOMHOI CTPYKTYPH 1 KPUCTAJIO-
rpadii MOBEPXOHb;, NOCTIIKEHHS €JIEMEHTHO-(PA30BOr0 CKIamy
Ta €JEKTPOHHO-CHEPIETUYHOI CTPYKTYPH MOBEPXOHB, A0 SKHX
Hanexats — JI1E, OEC, XDEC, YOEC, YOECKP, CTM/ CTC,
1 peamzauii HanoimwxkeHepii (CTM, ACM, MIIE) Hu3bKO-
BAMIpHUX cucteM (0D-2D) Ha mOBEPXHI.

BMITH: 00pOOJSTH Ta aHAN3YBATH CHELIAIBHUMHA MTPOrPaMHU-
MU METOJIAMU PE3YIbTATH €JIEKTPOHHOI CIIEKTPOCKOITI] MOBEPX-
H1 JJIs BCTAHOBJICHHS ii aTOMHOT CTPYKTYpPH Ta Kpuctayiorpadii,
€JIEMEHTHO-(DA30BOr0 CKJIaAy Ta EJICKTPOHHO-CHEPreTHYHOT
CTPYKTYypu. BMITH NMpOBOAWTH SIKICHMWA W KUTbKICHHIA aHai3
€JIEMEHTHO-(A30BOr0 CKIaAy MOBEPXHI MarepiaiiB MIKpo- Ta
HAHOENEKTPOHIKH. Bukopucranns wmerogqy OEC y  nanHmi
NJTAHAPHUX TEXHOJIOT1H BUPOOHUITBA IHTErPATIEHUX MIKPOCXEM
Ta MIKPOOpPOIECcOpiB. Bu3HaueHHS BIJHOCHMX IOBEPXHEBHX




KOHUEHTpaLlii KOMIIOHEHT TOMOTEHHHUX CIOJYK 32 BIAHOCHOK)
IHTEHCHBHICTIO OKe- Ta X-MIKIB XIMIYHUX €JIEMEHTIB. YnTartu
niaHapHi 300paxkeHHst pe3ynabTatie CTM ta ACM 1 pea-
J130BYBaTH 111 MeTo M, pazoM € MIIE B iHkeHEpli HAHOCHCTEM
2D, 1D, 0D ¢opmyBatn HaHOpenbed UM OAEP>KYBaTH 1 AOCIIA-
YKYBaTH HAHOCTPYKTYPOBaH1 MaTpHILi 3a JOMOMOTO CKaHYOUOT0
TyHenbHOro (CTM) ta aroMHO-CHITOBOrO MikpockoniB (ACM),
BOJIOJTH METOAAM CHHTE3y HAHOKPUCTATIYHUX MATEPIANiB,
BMIHHSIMHA OOpOOJIATH Ta THTEPIPETYBATH OTPUMAHI PE3yJIbTaTh
30HAOBOT MIKpPOCKOMii 3 JOMOMOrow cremianbHoro 113,
PO3PI3HATH OACP)KaHI HU3bKOBHMIPHI HAHOOO €KTH Ta JOCIIA-
JKYBAaTH iX €JIEKTPOHHO-CHEPIETUYHY CTPYKTYpPd Ta TYCTUHY
€IeKTpOHHMX cTaH1B MeTojaoM CTC

Kuarouosi HanoixeHepis MOBEPXH1, HAHOTEXHONOT1i, HAHOCUCTEMH MTOHHU-

CJI0Ba »enoi BuMipHOCTI (0D, 1D, 2D), eneKTpoHHA CHEKTPOCKOMIs
noBepxHi (OEC, XPEC, YOEC, YOECKP, CTC)

dopmar Ounnit

Kypcy

Temu Jlue. CXEMA KYPCY

IHincymkoBuii | 3aTiK y KiHII CEMECTPY

KOHTPOJIb,

dbopma

IIpepexBizutu | [[511 BUBUEHHS KypCy CTYyACHTH NOTPeOYIOTh 0A30BUX 3HAHb Y
ramy3i 17 — EnekTpoHika, aBTOMATH3allis Ta €IEKTPOHHI
KOMYHIKaIii.
HeoOxiqHuMY € 3HaHHS 3 TAKUX MPeAMETIB. « OCHOBH KBAHTOBOI
¢13ukn»,  «OCHOBM  MIKPOEIEKTPOHIKWY,  «KBaHTOBOi
eNEKTPOHIKMY, «TBepmotineHOi Ta  HamiBOpoBiTHUKOBOT
CICKTPOHIK .

Hapuanbni me- | Jlekiii, mnpe3eHTanii, IHTCPAKTHBHI BIpaBW, JIabOpaTOpPHI

TOAM TA TEXHI-
KU 1o O0yayThb

3aBJaHHs, TPYMNOBI Ta MIATPYNOBI 3aBJAHHS, TUCKYCIs.
PoGota 31 3milCHEHHS MOJYJBHOTO KOHTPOJIKO JIEKIIHHOIO

BUKOPUCTOBY= | parepiany, 3aXMCT Ta0OPATOPHUX Ta PO3PAXYHKOBHUX 3aBIAHb.

BaTHUCH M1 Yac

BUKJIAAAHHSA

Kypcy

HeoOxigne barartokanameanit  Osxe-cnekrpomerp 0910C-2, enencometp

o0nanHanHs | JIED-3M1, ycraHoBKa Mg JOCHIKCHHS HICTEKTPAYHUX
cnektpiB JIC-4, maccnekrpomerp MX-7304®, nepcoHanbHUIA
KOMIT FOTEP, npoektop MynbTumenia, CTaHJApPTHE
KOMIT FOTEPHE MPOrpaMHE 3a0€3NEYCHHSI.

Kpurepii OuiHIOBaHHS 3HAaHb CTYACHTA 3M1HCHIOETECS 3a 100 OanbHORO

OLiHIOBAaHHSI | IIKaJIOK0, 50 OamiB 3a MOTOYHY YCMIMIHICTE 1 50 — 32 3HaHHS Ha

(oxkpemo a1
KOKHOT0 BHIY
HABYAJIbHOI
AISLTIbHOCTI)

3amiky. [ToTOYHMII KOHTPOJIB 3HAHb CTYACHTIB 31HCHIOETHCS
1] 9ac MPOBEACHHs Ja00PATOPHUX 3aHATh TA 3aAXMCTY 3BITIB 32
BHKOHaH1 jadoparopHi poOoTh. MoIyJIbHUH KOHTPOJIb MPO-
BOAMTHCS 2 Pa3H BIPOJOBK CEMECTPY HA OCHOBI KOHTPOJIbHUX




3aluTaHb, K1 BUCBITIIOBAJIMCh HA JICKIISIX Ta PO3TJISJAIHCH
npy BUKOHAHHI J1abopaTtopHux polit. CeMeCTp 3aKiHYY€EThCS
CKJIQJIAHHSM 3Ky 3 HaBUainbHOI nucuumuniag. [1ix yac cemec-
TPOBOI'0 KOHTPOJIKO BPAaXOBYIOTHCS PE3YJIBTATH 3aXUCTY J1abo-
PaTOpPHUX 1 MOJYJIbHUX KOHTPOJBHHUX POOIT Ta MMUCHMOBO-YC-
HOTO 3aJIIKy.

AxkaaemMiuHa qo0podecHicTb: OUIKYyeThCS, OO POOOTH CTy-
JEHTIB OyIyTh iX OPUTTHATBHUMH AOCTIIKEHHSAMHU YU MIpPKY-
BaHHSIMU. BUSBICHHS O3HAK akaJeM1YHOi HETOOPOUYECHOCTI MPU
BUKOHAHH1 JTa0OparopHux poOIT Ta (popMyBaHH1 3BITIB s
3aXHMCTY PE3YJIbTATIB € MIACTABOKO TS iX HE3apaxyBaHHHS BHK-
JafavyeM, He3aJIeKHO B1J MacTalliB miariaty uu oOMaHy.
BiaBinyBaHHS 3aHATh € BAXKIMBOK CKIIAJI0BOK) BUBYCHHS
npeaMeTy. OUIKyeThCS, 110 BCl CTYACHTH BIIBIAAKOTH YCI JIEKIIIT
Ta naboparopHi 3aHATTS. CTyJEHTH MOBWHHI 1H(OpPMYyBaTH
BHKJIa/la4ya MPO HEMOXJIMBICTH BIJABIAATH 3aHATTS. Y Oy/Jib-
SKOMY BHUIAJKY, CTyICHTH 3000B’s13aH1 JOTPUMYBATHCS TEPMI-
HIB BUBHAYCHUX JIJISi BAKOHAHHS BCIX BHU/IB POOIT, Ta 3aXOMIB 3
KOHTPOJIKO TOTOYHHUX 3HAHb TA 1HAWBIAyaJIbHUX 3aB/IaHb, IEPE-
JTOQYEHUX KYPCOM.

Jliteparypa. Ycd aiteparypa, Ky CTYJEHTH HE 3MOXYTh 3Hali-
TH CaMOCTIHHO, OyJic HajaHa BUKJIAJa4eM SIK METOJUYHE 3a-
Oe3leueHHsT  YacTWHHM  Marepiany  Kypcy — TAJIHILB.,
HEHYYK T.M., CTAXIPA U.M. IITYBAP P.A1. Meroanuni BKa3iBKH 10

J1a00paTOPHOro MPAKTHKYMy 3i cneukypcis “@i3HvHi OCHOBH iHTErpajibHOI
enekTpoHikn” Ta “HaniBnpoBinHukoBe martepiano3Hascreo” 2012, JlbbiB.:

Bunagn. uentp JIHY iveni Isana ®@panka. 63 ¢. Ta Y BUIIISA1 (PParMeTIiB
e-NMoCiOHHUKA IIITOTOBJICHOrO J0 BHAAHHS (HaBuanbHuil enext-
poHHumii  mocibuuk  (e-mocibmuk: TAJIMILB., HEHUYYK T.M.,
CJHOBOJ34AH A.11.,, TVY3AKO.. OcHoBH HANBOPOBITHUKOBOI
HAHOCJICKTPOHIKH: HAHOCHCTEMHU Ta HAHOTEXHOJIOI'L:
Kuawra 1/ TIB.Taniii, TM. Heruyk, JIII CnobomzsiH, O A, Ty3sik — JIbBiB:
JIHY imeni Ipana @panka,2023.—256¢.). Marepial HagaeTbCs
BUKIIFOYHO B OCBITHIX LUIAX 0€3 MpaBa MOro mnepenaBaHHs
TPETIM 0CO0aM, 3BAKAOUM HA TE, MO II€ € IHTEICKTyalbHA
BJIACHICTh aBTOPIB, 1 Oyne Buaanuii 1o kiHus 2024 p. CtyaeHT!
3a0XOUYYHOThCS 10 TOINYKY 1 BUKOPUCTAHHS TAKOK M 1HIION
JITEPATYPU Ta JHKEPEN, IKUX HEMAE CEPEA PEKOMEH JOBAHUX.

HogaiTuka 0aJbLHOTO ONIHIBAHHS 3HAHbL CTYIEHTIB. Bpa-
XOBYHOThCs Oanu HaOpaH1 Py MOTOYHOMY KOHTPOJII (BUKOHAH-
Hs1 JJaOOpaTOpHUX poOIT, MOAYJIIB), CAMOCTIHHINA poOOTI Ta Oanu
N1ACYMKOBOro 3amky. [Ipu nbomy 00OB’SI3KOBO BPaXOBYIOThHCS
NPUCYTHICTh HA 3aHATTAX Ta AKTUBHICTh CTYACHTA IMiJ Yac
1a00paToOpHUX 3aHSTh, HEAONYCTUMICTh MPOMYCKIB Ta 3ami3-
HEHb HA 3aHATTS, KOPUCTYBAHHS MOOUTBHUM TENE(POHOM,
MJJAHIIETOM HOYTOYKOM YM 1HINUMU MOOUTBHUMHM MPUCTPOSIMHU




MIJT 4acC 3aHATTS B [UISX HE MOB’SI3aHUX 3 HABYAHHSM; CITUCY-
BaHH Ta IJIariaT, HECBOEYACHE BUKOHAHHS MOCTABJICHOTO 3aB-
JaHHs 1 T. 1H. XKoaHi nepeniyeHi Buie (opMH NOPYIICHHS aKa-
JIEMIYHOI TOOPOYECHOCTI HE TOJEPYIOTHCSL.

IHuTanusa 10

MetoanyHi 3aBAaHHs (OMUCH J1A0OPaTOpHUX POOIT 13 3aBJaH-

MOJYJIbHHUX HaMK) Ta [lepenik 3anutans 1 3aBAaHb ISl TPOBEACHHS MIJICY -
KOHTPOJIIB MKOBOi OI[IHKM 3HaHb YCiX TEM KYPCY HAJACHIAIOTHCS CTYACHTaM
(3amipiB IK MOJYJIbHI 3almuTaHHs 3 0a3u WX 3amuTaHb 1 GOpPMyThCs
3HAHD) 3anuTaHHs OUIETIB AJisl 3aJTIKY.
OnutyBaHHsI | AHKETY 3 METOIO OIIHIOBAHHS SIKOCT1 Kypcy Oyie HaJaHO MicCis
BUBYECHHS KYPCY.
CXEMA KYPCY
. .CDopMa . Jlirepary pa. 3aeaanns (;1aboparopHa podoTa), Tepmin
Tk Tema, mnaH, KOPOTKI TE3H aianeHOCTL | Pecypcu B o BUKOHAHHS
(zamarrs) | [HTepHETI A
. ) Berynae 3amarTa. [HCTpyKIis 3
Tel‘wa L Hal,mlH?KeHeplﬁ HoBEP- TexHiKH O¢3neku. O3HAHOMIICHHS
XHi Ta peaji3aiisi Ha Hili HI3b- 3 TICPEITIKOM i 3MICTOM
KOBHUMIPHIPHIX HAHOCHCTEMH TABOPATOPHO-PO3PAXY HKOBHX
Betyn B mpeMeT HaHOIHKeHepis pOBiT HABYATBHOTO KyPCY.
MOBEPXHi Ta ACAKI ii IHCTPYMCHTH Jla6oparopHa po6oTa Nel
— ckanyroua TyHenmbHa (CTM) Ta O3HalioMIeHHS 3
aTOMHO  CHJIOBA  MIKPOCKOTIi eKCTIePHMEHTATBHIM
(ACM). Hapanem;m ! T4 TCPIICH- KOMILIEKOM Il JOC/iAKeHHs
JUIKY JAPHI POTICCH TICPCMIIICH K Jlexmia efeMeHTHO-QazoBoro ckiaaay | 1,2 k.
1-2 aToOMIB 1 MOJICKYJI II0 MOBCPXHI B 1,2,3 . .
CcyOaToMHill HAHOIHKCHEpi Me- (2 rom) roBepxtl TBepAX UL |- cemecTpy
¥ pt ! paaiauiiiHux  ¢i3UKO-XiMIYHUX
tomom CTM. 3acTocyBaHHA BiCT- polecis Ha moBepxHi  Ta
ps CTM B oacpskaHHI MOJIBOBHX npo ocip o pM BaHHST
HAHOTPAH3UCTOPIB Ta JOKAJbHE poll - I')ray Horo
XiMIYHE OCAIKeHHS 3 ra3oBoi (a- MDKGA30BHX M
3u. ACM Ta ii 3acTocyBaHHS B Ha- gﬁi{lﬂiﬁ::r:;anﬁ
HOIUKCHCPII HOMPOBIHIX MOBCP- KOMI'IJ'[pe}(C po3pobieHoro Ha
XOHb
OCHOBI Oxe-e/1IeKTPOHHOI'O
CIEeKTPOMETpA...
Tema 2. IloBepxui TBEPAOT
dazu — sik cucreMu 3 NMOHUZKEHOT
pMipHOCTI (2D). OcHOBHI MiKPO
CKOMiYHI XapaKTePHCTHKH TOBe-
PXHi SIK OCHOBM iH:KeHepii HaHO-
cncrem. Oi3puyHI MOJCTI MOBEPXHI
TBEepIoi (hasu: aTOMHO YWCTI MOBE-
pxui (AUYIl); peanmpHi NOBEPXHL a6
34 KOHTAKTYIOUi 3 iHmmMHe (pazamu Ta | JIekuis 345 a0OpaTOPHO-POSPAXYHKOBC 3, 4 TIK.
) iX OCHOBHI CTPYKTYPHI i elekTpoH- | (2 Tom) o saBfanHs 1 1a 2. ceMecTpy

HO-CHEpreTHyHi 0coOymBocTi. Ene-
krpoHHi cranu Ha AUIT Ta peanbHiit
nosepxHi.MeToau OJCP>KAHHS
AUIT tBepmoi ¢azu. Cmocodu Ta
MeToaH 30epeKEHHSL, KOHCEPBALii 1
BITHOBJICHHA YHCTOTH TOBCPXHI.
Kpucramiuaa CTpykTypa Trpancit
AUTT mesxux HAMBIPOBI THAKIB.




Tema 3. OcHOBHI CyqacHi MeToH
mocTijukeHHs  Kpuctagorpadgii Ta
ronorpadii mosepxons Ta ix ¢izn-
HHi ocHOBH. MeTox audpakiii mosi-
mbHuX enekTpoHiB ([I1E), sx meron
MOCTIKCHHA ATOMHOI  KPHCTAJIO-
rpadii moBepXoHb Ta KpHCTaNOTpadii
yTBODEHUX HOBHX  MOBECPXHECBHX
haz — HAHOHATPATOK- Ta
HACTPYKTYP.

Meroan aocmimkeHHS MOpdomorii
ra tomorpadii MOBEpXOHb, MOBCPX-
HCBHX HAHOCTPYKTYD HA ATOMHOMY
DiBHI — CKAHYFOYA TYHCIbHA MIKpOC-
korrist (CTM) Ta aTOMHO CHJIOBA MiK-
pockorist (ACM) 0coOaHMBOCTI 3aCTO-
CyBaHHA (TIPOBiAHI, CITAOKOTPOBITHI
[A HENpPOBITHI TNOBEPXHI) M IpoT-
baMHI METOIH OOPOOKH PE3yIBTATIB.

Jlexmis
(2 rop)

5,6

JIabopaTopHO-po3paxy HKOBI
3aBAAHHA 2 Ta 3.

5.6 THK.
CEMECTPY

7-8

Tema 4. Anamrauni  MeToau
CIIEKTPOCKOMIT TOBEPXHi; JX0C/Ti-
JUKEHH eJIeMEHTHO-(PA30BOT0
CKJIa]Ty TIOBEpPXHi TBeP/I0i (pazn Ta
ocHOBHI Qi3muHi npuHIVMH iX
podoTn. OrKe-eNeKTPOHHA
CIICKTPOCKOTIIA (OEC) SIK
BHCOKOC()CKTHBHUH METOJI
JIOCTIPKCHHS €JICMEHTHO-
($az0BOT0  CKJIAAy  TOBCPXHI.
®Oi3ndHI OCHOBH AKICHOI Ta KiJTb-
kicHoi OEC TOMOTCHHHX CHCTEM.
Edexr Tlepa Osxe Ta eneprii osxe-
CJICKTPOHIB 1 X 3aJICKHICTH BiT TO-
PSOKOBOTO  HOMEpA  XIMIYHOTO
¢leMeHTa. [ CHepamis 0'Ke-CIICKT-
POHIB CIICKTPOHAMH TICPBHHHOTO
6omOapayrodoro my4uka. Edexrus-
HUH TOTICPSYHUH Tepepi3 i0Hi3ammii
KICTSKOBHX CHCPICTHYHHX pIBHIB
CJICKTPOHIB OOOJIOHOK aTOMiB Ta
HOTO 3aNeXKHICTh BiJ €Heprii mep-
BUHUX OOMOApIYIOUH CICKTPOHIB.
IMOBIpHICTS OYke-TIPOIIECY Ta BH-
X0y OKe-CICKTPOHIB. DakTop 3B0-
POTHOTO PO3CLTHHS OOMOAPIY FOMIX
€JICKTPOHIB Ta POJIb 3BOPOTHO PO3-
CITHHX EJICKTPOHIB Y TECHEPYBaHHL
0’KC-CIICKTPOHIB.

Jlexis
(2 rom)

1-6

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

5, 6 THK.
CEMECTPY

9-10

Tema 5. I''m0una BHUXOAY O:Ke-
€JICKTPOHIB — OCHOBA TIOBEPXHE-
BOY CJIEMEHTHO-(PA30BOY 1y T/IHBO-
cti merogy OEC. OcnoBne pis-
nstaast OEC nosepxni Ta ocHoBHi
miaxoau B kiibkicHiii OEC. Exc-
TICPHMCHTAITHEHA PATi3aALIi MCTOAY
amapatHe Ta TporpamHE 3a0e3-
neyeHHs Meroay KimbkicHoi OEC,
6a3n JaHNX HEOOXITHUX (DI3HUHIX
KOHCTAaHT Ta IApaMeTPiB XIMIYHHX
enemeHTiB KitbkicHoi OEC. AHami-
3aTOPH CHCPTili CMITOBAHHX CJICK-
TPOHIB. AHATI3ATOPH LTI HAPHIHC
Ta miBC(epHE 3epKano. BisHaueHHa
BITHOCHHX TIOBCPXHCBHX KOHIIC-

HTpaUifi KOMIOHCHT TOMOTCHHHX

Jlexis
(2 rop)

7,8,9

JlaboparopHi 3aBIaHHA Ta
KOHTPOJIbHI 3AIATAHHA 110 TEMi

9, 10 THx.
CEMECTPY




CHOJIYK 32 BIOZHOCHOK) IHTCHCHB-
HICTFO Q)Ke-TTKiB XIMIYHHX CTICMCH-
TiB. MeToa YHMCTHX CTaHZAPTIB. i
YHNCTHX CTAHAAPTIB 3 MATPHIHIAMH
MOTIPABKAMH Ta IX IPOrpaMHO-Ma-
TEMATHYHE 320€3MCUCHHSL

11-
12

Tema 6. KopnycRyasipHO-30H-
JIOBi METO eMiCIiliHIX CIeKTPo-
cKkomii mopepxHi. @iziaHi 0CHOBH
X-nipomeHeroi  (poToesIeKTPOHHOT
(X®PEC) cnekrpockomnii. Eneprii
3B’S3KY CJCKTPOHIB TIIMOOKHX (Kic-
TAKOBHX, OCTOBHX) piBHIB. EmckT-
POHHI 000JIOHKH Ta KICTSIKOBI CHE-
PICTHYHI PiBHI CTICKTPOHIB aTOMIB 1
ix mo3HaueHH1. PemepHi mikm
X®EC - ocHOBa €JICMEHTHOTO
aHamizy cknany moeepxHi. XOEC
SK MCTOA JOCTIDKCHHSA CHCPTiH
3B°S3KY  CJEKTPOHIB  KICTSIKOBHX
PIBHIB — BU3HAUCHHA  CJICMCHTHO-
(ha3oBoro cxmagy moBepxHi. Exep-
TCTHYHI 3CYBH V  CICKTPax
XOEC - ocHOBa (pa30BOTO aHAMIRY.
Amnaparae Ta TIPOTPAMHE
3abesmeucHEsT X®EC. KinpkicHa
X®EC. Po3paxyHOK BITHOCHHX
ATOMHHX KOHIICHTPALIH KOMIIOHCHT
HA  TIOBEPXHI  KOHICHCOBAHHX
CHCTEM.

Kumkicha XPEC. Pozpaxynox
BITHOCHHX TOBCPXHCBHX ATOMHHX
KOHICHTpAWifi 11 TOMOTCHHHX
TBEPIMX PO3UMHIB IUNBOK A;.xBxC
3MIHHOTO CKIaJy. Bmu3HaueHH:S
XIMIYHHX (CHEPIETHYHHX) 3CYBIB
AF,, mepeHeceHHs 3apaay Ag, Ta
CTYNCHA IOHHOCTI 3BSI3KIB f; 3a
pesympratamu XOEC..

Jlexmis
(2 rom)

2,4,7

JIabopaTopHO-po3paxy HKOBI
3aBaaHHs 5. KoHTpombHI
3aMUTAHHA T4 AUCKYCLI IO TEMI

11, 12
THX.
CeMECTpY

13-
14

Tema 7. Meroam  Ofxep/KAHHA
€JIeKTPOHHHUX CIIEKTPIB TIOBEp-
XO0HBb TA JOCTIUKeHHs iX aAHI30T-
pomnii — YO®EC ta YOPECKP. ®o-
TOCJICKTPOHHA CMICisi KOHICHCO-
BAHHX CCPCIOBHIN Ta OCHOBHI Ii
3akoHOMIpHOCTI. MeTonu oToene-
KTPOHHOI CHCKTPOCKOIIi: yIIbTpa-
(hioneToBa (POTOCTCKTPOHHA CIICK-
tpockomist (YOEC) ta yasrpadi-
07eT0Ba  (DOTOCTCKTPOHHA CIICKT-
POCKOMiA 3 KYTOBHM PO3ILICHHA
(YOECKP). YOEC sx MeTo moc-
JIPKCHS TYCTHHH CTAHIB BaJICHTHOL
30HM TOBEPXHI Ta CICKTPOHHOL
TYCTHHH CHCPICTHYHO TJIHOOKHX
CTICKTPOHHUX 00O0JIOHOK aTOMiB TIO-
BEpXHI. MeTomomorist OACpKAHHI
CJICKTPOHHUX CIICKTPIB IIOBEPXOHb
Ta HI3BKOPO3MIPHUX CHCTCM 32 Pe-
symeratamun YOEC 1a YOECKP.
EnexTpoHHi cniekTpu Ta e)eKTHBHI
MACH 1 pyXJIHBOCTI HOCIiB IOBCPXHI
Ta iX AHI3OTPOTILA

Metoa AoCTHiTKeHHSI  €JIeKT-
POHHO-CHEPTeTHYHOI CTPYKTYPH

Jlexmis
(2 rop)

7,8,9

JIabopaTopHO-po3paxy HKOB
3aBJAHHA 6 Ta KOHTPEOJbHI
3aMMATAHHA TI0 TeMi

13,14 Tux.
CEMECTPY




TIOBEPXHi Ta MOBEPXHEBHX HAHO-
00’€KTiB — CKaHyIOUa  TYHEIbHA
cnekrpockomis (CTC) sk gomarox
g0 CTM.

15-
16

Tema 8. lndpakuis noBiasHAX
eqaexrponis (AIIE) ax ocHOBHMIT
MeTO  JAOCTIUKeHHSI  KpHC-
Tagorpadii Ta HI3LKOBHMIPHIX
00’extiB mosepxui. /JIIE Tta ii
MOSKJIMBOCTI 71 TIPOBIAHHX aTo-
MHO YHCTHX TOBEpXOHb (AUII).
OTpuMaHHA BIZOMOCTEH mPO
(opMyBaHHS JBOBHMIPHHUX
CTPYKTYp, IO BUHUKAIOTH HA MO-
BEPXHI MOHOKPHCTAJA ITPH HATIH-
JCHHI HA TIOBEPXHIO JOMOHO-
[IAMOBAX TA CYOMOHOMIAPOBUX 1
ITBOK Pi3HUX pedoBHH. OIliHKa
(opMyBaHHA KpHCTATIYHHX (ha3
TP HAHOTH)KCHEPii MOBESPXHI

Jlexis
(2 rop)

10, 11, 12,

JlaGopatopHO-po3paxy HKOBE
3aBOAHHA 7 3 BU3HAYCHHA
mapamertpis 2D cucrem.
OnparroBaHHA KOHTPOABHIX
3anuTaHHsA 1o Temi. Moayis 2

15,16 Tux.
CEMECTPY




