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1. 3araabHi BizomocTi

HajimeHHyBaHHS OKA3HUKIB XapakTepucTHKA IUCHUILUIIHA 32 1eHHOI0
¢dopmoro HaBUaAHHSA
Bua nucnuniiing BHOIpKOBa
MoBa BUKJIAJAHHS, HABYAHHSA TA OWIHIOBAHHA | YKPaiHCbKa
3arajbHuii 00cATr KpeauTiB / TOAUH 3/90
Kypc 1
Cemectp 2
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3MOALIIOM 1
Oo6csir kpeauTiB 3
O0coar rogux, 90
B Tomy umcii:
Jlekuii 20
IlpakTHyYHi 3aHATTA 10
Camocriiina po6oTta 60
dopMma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aB1aHHA Ta 04iKyBaHi pe3yJibTaTH HABYAJIbHOI JUCHMILIIHA

Po6ouya mnporpama nHaBuanmpHOi aucuuiUiing JIBI.04.05 «AxrtyanbHi npobiemu ¢i3uuHOi Ta
MOJICKYJISIPHOI E€NIEKTPOHIKW» € HOPMAaTHBHHM JOKYMEHTOM, SIKHH PO3pOOJIEHMI Ha OCHOBI OCBITHBO-
HaykoBoi mporpamu, nam OII, (3arBepmkena Buenoro panmoro Incturyry ¢isuku HAH Vkpainu,
npotokomoM Ne  Bim 20  poKy) miAroToBKH 3100yBada TPETHOTO PiBHS BIAMOBIIHO 10 HABYAIHHOTO
wiany crnenianbHocTi 104 «®Di3uka Ta acTpOHOMIS»

IlepenymoBa BuBYenHsi. HaBuanbHuii Kypc «AKTyanpHi mpobiemu (i3sMuHOI Ta MOJEKYISPHOL
CJIEKTPOHIKM» € CKIaJ0BOI0 IMKIY mpodeciiiHoi MmAroToBKM (axiBIiB TPETbOTO OCBITHBO-
KkBasti(pikaniHOro piBHA “nOKTOP (inocodii”. [Iporpama Kypcy opieHTOBaHa Ha aCIIPaHTIB, SIKi BXKE 3HaloMI
3 3araJIbHUM KypcoM (i3uKH, TEPMOAMHAMIKH Ta MATEMAaTHYHOO (DI3UKOXO.

Mera naByaabHoi aucuumiainm. J[B1.04.05 «AxtyanpHi mpobieMu (i3M4HOT Ta MOJEKYJISIpPHOL
eJIEKTPOHIKW». (POpPMYBaHHS CHCTEMAaTUYHUX 3HAaHb 3 OKPEMHUX PO3JUTIB (I3UYHOI Ta MOJEKYISPHOT
€JIEKTPOHIKH, SIKI BUBYAIOTh MOBEIHKY €JIEKTPOHIB Y BaKyyMi Ta OpraHiuHOMY CEpEeOBHILI (HaITOHKUX
OpraHiYHUX IUTIBKaxX, yTOMY YHCIi MOHO HIapoBHX). O3HallOMJIEHHS 3 Cy4YaCHUMM TEOPETHYHUMH Ta
eKCTIEpUMEHTAIIBHIMHI METO/IaMH JIOCIIJKSHHSI CTPYKTYPH Ta BIACTUBOCTEH HAJTOHKHX TUTIBOK, a TAKOXK
3 3aCTOCOBYBAHHSM LIUX METO/IIB B Cy4YaCHUX HaYKOBHUX JOCITIDKEHHAX 1 TexHojorisax. Kypc cknanaerscs
3 JIeKIIii, IPaKTUYHI 3aBJIaHH I CAMOCTIMHOTO ONpaItOBaHHS.

3MmicT HaByaJbHOI aMcuMIUIIHM. TeopeTwyHi Ta MpakTUYHI 3HAaHHA, HAaOyTI NpU BUBYEHHI
mucuumutiny JIB1.04.05 «AxktyanbHi npo0ieMu (i3UIHOT Ta MOJEKYIISPHOT €JIEKTPOHIKU», € OCHOBOIO ISt
0aratbox (hiI3MYHUX JOCITIDKeHb Pe3ynbTaT BUBUCHHS NUCIHIUIIHK TOJSATA€ B 3HAHHI (PI3MYHUX OCHOB
CY4aCHUX METOJIB OTPUMAHHS 1 JOCHIDKEHHS HAATOHKUX OPraHiYHUX IUIIBOK Ta OpPraHOMETaJiYHUX
iHTep(deiiciB, 3HaH1 CTPYKTYPHOT Oy10BHU ILTIBOK Ta 00JACT1 MPAKTUYHUX 3aCTOCYBaHb.

IIpeamerom HaBuyanbHoi aucuumiainu JIBL.04.05 «AxkryansHi mnpoOnemu ¢i3u4yHOl Ta
MOJIEKYJISIPHOT €JIEKTPOHIKHMY € PO3IUIH CydacHOi i3uku nmoBepxHi. OcoOarBa yBara npuaijieHa nporecam
caMmooprasizaiii B HAATOHKUX OpraHiyHUX IUIiBKaM, HAHECEHUM Ha aTOMHO TIJ1aJIKi TOBEPXHI TBEPMX Ti,
MoBepxXHEBIH Moaudikalli, HAHOYaCTUHKAM Ta OpraHOMETaliuHUM 1HTepdelicaM, a TaKOXK BYIJIELIEBUM
Mmatepianam (pynepeHu i HAHOTPYOKH)..

OCHOBHUMHU 3aBIAHHAMM HaB4YaJbHOI Aucuumiainu J[BI.04.05 «AxTyanpHl npobiemMu Qpi3ndHOi
Ta MOJIEKYJISPHOI €JIEKTPOHIKN» €

1) BuBuenns acmipantamu pi3UYHAX OCHOB Cy4aCHUX METOIIB OTPUMAHHS 1 JOCIIKEHHS HAATOHKHX
OpraHiYHUX IUTIBOK T OPraHOMETATIYHUX 1HTEp(DEHCIB.

2) HaOyTu 31aTHICTh 3aCTOCOBYBATH 111 3HAHHS HA MPAKTHIII.

3) IliABUIUTH 3MATHICTH BYUTHUCS 1 OBOJIO/IIBATH CYYaCHUMHM 3HAHHSAMH B Taly3i (Di3MKH MOBEPXHI Ta
(I3UKM TOHKHX OpPraHIYHUX TUTIBOK, Ta 3JaTHICTh O aHAN3y Ta CHHTE3y Marepiaiay 3 BCIX (I3UYHHX
JUCLIUILIIH.



4) dopmyBaHHS (i3HYHOTO MUCJICHHS y aCITipaHTIB B MEKax MaTepiaiy, 10 BUBYAETHCA.

daxoBi NporpamMHi pe3y1bTaTu HaBYaHHs (BUMOIH 10 3HAHb TA BMiHb)

B pe3ynbTaTi BUBYCHHS HABYAJIBHOI TUCIUIIIIHN acIipaHT MMOBUHEH:

3HATH: OCHOBHI BJACTUBOCTI CTPYKTYpHOi OyJOBM HAATOHKMX OPTaHIYHMX IUTIBOK Ta
OpraHOMETAIIYHUX 1HTepdeiciB, 3HaHI MEOIIB IOCTIDKCHHS Ta 00J1acTi MPAKTHYHHUX 3aCTOCYBaHb.

BwmiTu: 3acTocyBatu HaOyTi 3HAHHS B HAYKOBO-JOCIIHUX Ta HABYAJIILHUX YCTAaHOBaX. 30KpeMa:

1) BMITH MPOBOAWTH KJacU(DIKaIlil0 CTPYKTYpHOI OyT0BH BHOpPAHOTO TBEPJAOTLIHHOTO 00’ €KTYIO
3aCTOCOBYBAaTH aHAJITHYHI METOIU (DEHOMEHOJOriuHOi Teopii (a3oBHX NEepexoAiB A PO3B’S3aHHS
BHOpaHUX 3a71a4 HAaHO(I3UKH.

2) BMITH pOOMTH SIKICHI Ta KUIBKICHI OI[iHKM BIUIMBY BUIBHOI IOBEPXHI Ta TUIY aJCcOpOOBAaHUX
MOJICKYJI Ha BJIACTUBOCTI TOHKHX IUTIBOK (aAre3iiiHi, 3MOYyBaJIbHI, TPAHCIIOPT 3apsiay, IEPEMHUKaIbHI).

3aBAaHHAM HaBYAJbHOI AucuMiIinu (BixmoBinno o meperaiky OII) /IBI.04.05 «AxtyanbHi
npoOseMu (Hi3UIHOT Ta MOJICKYJISIPHOI €JIEKTPOHIKWY HA0YTH KOMIIETCHTHOCTEH

3araneni: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

®daxosi: PK1, DK2, K3, OK8

[Iporpamui pesynbratu HaBuanus: [IPH2, TTPH3, ITPH4, ITPHS, ITPH6, ITPH7, ITPHS, T1IPHY,
[TPH10, I[TPH11, ITPH12, ITPH13, TTPH14.



3. TeMaTH4HUIl IJIaH
(cTpyKTYypa 3a1iKOBOTO KPEIUTY)
3 HaBYAJIbHOI AUCHUILTIHY “AKTYyaJabHi Npo0JjeMu ¢Gi3H4HOI Ta MOJIEKYJISIPHOI eJ1eKTPOHiKH"
(I kypc — 2 cemectp)

3MmicT

Jekmii,
roj.

IpakTnyHi,
TO.

Camocriiina
pobora, roj.

Pa3zom,
roj.

Tema 1.

Beryn. OcHoBHI MOHATTA (Di3UKH
noBepxHi. Hagronki runiBku. CyvacHi
TEXHOJIOT1] OTPUMAaHHS HaJTOHKHX
ILUTIBOK, METOIH JOCIIHKEHHS IX
CTPYKTYpPH 1 (hI3UYHUX BJIACTUBOCTEH.
Bukopucranss.

Tema 2.

BakyymHi 1 He BakyyMHI (pianHHI)
TEXHOJIOT11 OTpUMaHHS IJTiBOK. MeToa
BaKyyMHOT'O HAIIOPOIIEHSS 1 METOJ
Jlenrmropa-biiokeTT.

TexHika HaIBUCOKOTO BaKyyMy.

Tema 3.
Camoopranizaiiisi B Opraiyi IJIiBKax.
XemocopboBani 1 (izagcopOoBaHi
TUTIBKH.

Tema 4.

Cyd4acHi MeTOIU JOCHIIKEHHS
noBepxHi. JJudpaxiis noBuIbHUX
eJIeKTPOHiB. OKe-CIeKTPOCKOITIs.
CrieKTpOoCKOIIisS XapaKTepUCTHUHIX
BTpaT. KoHTakTHA pi3HUIIS TOTEHIiaiB.
PentrenocTpykTypHuii aHais.
Judpaxis HEUTPOHiB.

Tema 5.

[TpsmMi MeToaM AOCHIIKEHb CTPYKTYpHU
MOBEPXOHb 1 IUTIBOK. Buau
MIKPOCKOIIii: aBTOEJIEKTPOHHA,
M0JIbOBA 10HHA, €JIEKTPOHHA.
CkaHyBaJlbHa TYHEJIbHA 1 aTOMHO-
CHJIOBA MIKPOCKOIIIS 1 CIIEKTPOCKOITIsL.

10

Tema 6.

Momnomaposi TLTIBKU
JIOBTOJIAHIFOKKOBHX amQaTuIHUX
CHOJYK 11X moxigHux. Camooprasizariis.

10

Tema 7.

JlocaiaKkeHHs TUTIBOK MOJIEKYJT PIIKUX
KpucTaniB. Pa30Bi MEPETBOPEHHS.
CruMmynbOBaH1 €IEKTPUYHUM HOJIEM
¢a3oBi neperBopeHHs. BukopucranHs B
CyYacHHUX CHUCTEMax BiToOpaKeHHs
iHpopmarii. [Tpobaemu.

10




8. | Tema 8.

JocmipkeHHss TUiBOK ¢yiepeHiB 1 ix
noximHux. [lepcrexkTBy BUKOPUCTAHHS 2 0 6 8
B CY4aCHUX TE€XHOJIOTISX.

9. | Tema9.

Mornekynu 3 epekTaMu IepeMUKaHHS.
CTBOpEHHS CUCTEM 3 30BHI KEPOBAaHUMU
IOBEPXHEBUMHU BJIACTUBOCTSIMHU.

10. | Tema 10.

Orunsg akTyaabHUX IPOOJIEM CydacHOT
(b13UYHOT 1 MOJICKYJISIPHOT €JIEKTPOHIKH 2 0 2 4
(y3aranpHIOIOYa JIEKIist). MOXIIHBI
HUISIXY PO3B’sI3aHHS.

Bceboro 20 10 60 90

MetoauyuHe 3a0e3ne4YeHHSI HABYAJILHOI TUCIMILIIHM:
KOHCIEKTH JIeKIIii, MyJIbTUMEiiHI pe3eHTaii (y TOMy 4HCIli JIEKTOPChKi), eEKTPOHHI Ta 0101i0TeuH1
JDKepelia 31 CIUCKY peKOMEHIOBAHO1 JTITepaTypH, iIHTEpHET-XKepea TOIIO.

4. 3micT HABYAJIBHOI AUCHUILTIHA
JIBL.04.05 «AkTyaubHi npodiaemMu ¢i3u4HOI Ta MOJIEKYJISIPHOT eJ1eKTPOHIKH

1. Tema 1. Beryn. 3aransai o3HaueHHs OCHOBHI MOHSTTS (i3UKK OBEpXHi. THIH 3B’ 3Ky MK aTOMaMH i
monekynamu. Krnacudikamis miiBok mo Ttumam 3B’s13Ky. [HTepdeiicHi B3aemofii. Pobora Buxomy
MOBEPXHI 1 BIUIMB Ha HEl aJicOpOOBaHMX TUTIBOK. TEXHOJOTi OTpUMaHHS HAJATOHKUX IUIIBOK. 3arajibHUNA
OIJIAJ] METOJIIB AOCIIIPKeHb. BUKOpHCTaHHS.

Jlirepatypa: 1 -4

3aBaaHHs AJ1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBueHHs1 MaTepiany JeKIii.

2. OnparifroBaHHs MaTepiaiy, [0 BUHECEHUH Ha caMOCTiiiHe BUBYEeHHS. KOHTPOIIb B peXUMi OMUTYBAaHHS.
Po3nonin mo po3BUHYTHM KpaiHam TMepeAoBUX TEXHOJOTIA OTPUMaHHS HAJITOHKHX IUTIBOK 1 METOIIB iX
JOCTiHKeHD (MOLIYK MO BiIKPUTHM HAyKOBHUM JDKEpEaMm).

2. Tema 2. BakyymHi 1 He BakyyMHi (piIUHHI) TE€XHOJOIii OTpUMaHHS IUTIBOK. MeTOJl BaKyyMHOTO
HanopoteHss 1 Metos Jlenrmropa-brnomkeTT. TexHika HaZIBUCOKOTO BaKyyMy.
Jlitepatypa: 1, 2
3aBaaHHs AJ1s1 camocTiiiHoi po6oTn (6 rox.)
1. BuBueHHs MaTepiany JEKIil Ta NPAKTHYHOI0 3aHATTA. BUBUeHHS (i3WYHUX MPUHLUIIB, K1
JIeKaTh B OCHOBI TEXHOJIOT1 BaKyyMHOT'0O HAalmopouieHHs 1 TexHojorii Jlenrmiopa-bnomxkert.
2. OuiHKa TOBIIMHU HAHECEHOI IJIiBKM (METOJ1 KBaplIEBUX TEPE3).
3. O1iHKa TOBIIMHY BAKYYMHO 3aII0POIIEHUX [LIIBOK MO KaaiOpOBOYHIN KPUBIN 3a1€)KHOCTI poOOTH
BUXOJY BiI TOKPUTTSL.

4. KOHTpOJIb YUCTOTH HAHECEHUX IIJTIBOK.
5. OmpamroBaHHsi MaTepiany, 110 BHHECEHUH JUIsI CAMOCTIMHOTO pPO3B’S3KY IMICHIsS MPAKTUYHOTO
3aHaTTA: [IpoBecTy OIIHKY MapaMeTpiB HAHECEHHSI IJTIBOK.
3. Tema 3.

Camoopranizailis B Opraivsi rrBkax. Xemocop0OoBaHi i (izaacopOoBaHi IUTIBKH.
Jlireparypa: 7-15

3aBaaHH1 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBuenHs Matepiany JeKIii.



2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHS:

Po3paxyHok 0a3MCHHX BEKTOPIB €JIEMEHTapHUX KOMIPOK MOHOIIAPOBUX IUIIBOK MO iX 300pa)KeHHSM,
OTPHMaHUX 32 JOMOMOTOI CKaHIYyBaJLHOTO TYHEIBHOTO a00 aTOMHOCWIOBOTa Mikpockoma. OriHka
napamMeTpiB CKaHyBaHHS aisi oTpuMaHHs BinrBoproBaHux CTM 1 ACM-300paxens. [loHsATTs mpo
oOepHeHy 3a7a4y B METOAUII AU PaKIlii MOBUIBHUX €JIEKTPOHIB (110 BIAKPUTHUM HAYKOBUM JDKepesiam)

4. Tema 4.

CyuacHi MeTonu MAOCHIDKEHHS ToBepxHi. Jludpakiis MOBUIBHUX e€NeKTpOHiB. OxXe-CHEKTPOCKOITis.
CHeKTpoCKoIliss XapakTepUCTHYHUX BTpaT. KOHTAaKTHa pi3HMIS TOTEHIIANiB. PEHTreHOCTPYKTYpHHIA
aHaiiz. Meron audpakiiii HSUTPOHIB 1 aTOMIB TeJIiIO.

Jlireparypa: 2,3,5,6.

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBuenHs Marepiany JeKIii.

2. OmpartroBanHs MaTepiaiy, 0 BUHECCHHUI Ha CAaMOCTiiHE BUBYCHHS:

CyuacHi MeTOoau AOCHIKEHHs MoBepXHi (IOMIyK MO Marepiajam JIEKIiid 1 BIAKPHUTHM aHTJIOMOBHHM
HayKOBUM J[XKEpeJiaMm).

5. Tema 5..

[TpsiMi METOTM TOCITI/PKEHB CTPYKTYPH MOBEPXOHb 1 TUTIBOK. BUIM MiKPOCKOITIN: aBTOCJICKTPOHHA, TIOJIbOBA
ioHHA, eekTpoHHA. CKaHyBaJbHA TYHEJIbHA 1 aTOMHO-CHJIOBA MIKPOCKOITIS 1 CIEKTPOCKOTTist
Jlirepatypa: 2, 3, 7.

3aBaaHHs 1J1s1 camocTiiiHoi podoTn (6 roa.)

1. BuB4eHHs Marepiaity JIeKIlil Ta IPAKTHYHOT0 3aHATTSI.

2. OnpatroBaHHs MaTepiany, 0 BAHSCCHUI HA CAMOCTIHE BUBYCHHSI ITICIIS TPAKTHYHOTO 3aHATTS:
«D13UYHI TPUHLIUIY TPSIMUX METOJIB JOCIIXKEHHS: BiJ] ONTUYHOIO MIKPOCKOIIA 0 CKaHyBaJIbHOT
30H/10BO1 MikpocKomii». HanbaHnHs mpakTHYHUX HABHKIB ONEPYBAaHHS 3 OCHOBHUMH METOJaMHU
Mikpockorii. [TepeBaru i HeOTIKM KOXKHOTO 3 METO/IIB (TI0 MaTepianaM JIeKIIii 1 BIIKPUTUM JIKEpeam).

6. Tema 6.

MoHomapoBi IUTIBKY JI0BrOJAHIIOAKKOBUX aTipaTUUHUX CIIONYK 11X nmoxigHux. Camoopranizaris.
Jlitepatypa: 7 —12

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuB4eHHs MaTepially JeKIii Ta NPAKTHYHOI0 3aHATTS Ha TeMy «Camooprasisaiis B
¢13a1copOOBaHUX MOHO IIapax aJKaHIB Ha aTOMHO IMafKuX nmoepxHax Au(111) 1 BUCOKOOpIEHTOBAHOTO
HipoTiTHYHOTO TpadiTy» (MoaenbHa ajcopOiiiiHa cuctema). O3HaHOMIIEHHS 3 METOJIaMU MOJICTIOBAHHS
JBOBUMIPHUX MOJIEKYJISPHUX CTPYKTYp Ha MPUKJIIAIl aJIKaHIB.

2. OnparfroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTiiiHe BUBYEHHS MICIIs MPAKTUYHOTO 3aHATTS:
(MpoBecTH MOIIYK MO BIIKPUTUM aHTJIOMOBHUM HaYKOBUM JKEpesiaM).

7. Tema 7.

JlocnmipKeHHS TUTIBOK MOJIEKYJ piakux KpuctaiiB. Pa3zoBi neperBopeHHs. CTUMYIbOBaHI €IEKTPHUYHUM
nosieM (a3oBl MepeTBOpeHHs. BUKOpUCTaHHS B CydacHHUX cHUCTeMaX BiAoOpakeHHS iH(opmarii.
[Tpobnemu.

Jlireparypa: 4,5,7

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBuenHs maTepiaiy JeKIii Ta HPAKTHYHOI0 3aHATTA Ha TeMy «CTpykTypa 1 pa3oBi
NEePETBOPIOBAHHS B IUTIBKAX PiIKUX KpUCTaNiB (1naHoOideH1n, TpudeHiaeH!, rekcabeH30KOPOHEHH )».

2. OmpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CAaMOCTIHHE BUBYCHHS TTICIISI IPAKTUYHOTO 3aHATTS.
OTpumaHHS 1 JOCHITHKEHHS PIAKOKPUCTATIIYHUX IUIIBOK HAa aTOMHO TJAJIKMX MOBEpXHAX. JlocmimKeHHs
EJIEKTPOONTUYHUX XaPAKTEPUCTUK B PIIKOKPUCTATIYHUX KOMipKax.

8. Tema 8.
JlocimipKeHHS TTBOK (yJepeHiB 1 ixX nmoxigHux. [lepcrneKTHBY BUKOPUCTAHHS B CyYaCHUX TEXHOJIOTIfAX.

Jlireparypa: 7, 16, 18, 20



3aBaaHHs 1J15 camocTiiinoi podoru (6 rom.)

1. BuB4yeHHs Matepiany JeKIii.

2. OmpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHSI:

[Tpo mepcnekTrBHI 3aCTOCYBaHHS (yJIepeHiB i HAHOTPYOOK Y HAHOETIEKTPOHILll 1 MEIUITUHI.

9. Tema 9.

Monekynu 3 edektamu nepeMukaHHs. CTBOPEHHS CHCTEM 3 30BHI KEPOBAaHMMHU ITOBEPXHEBUMHU
BIIACTHBOCTSIMHU.

Jlireparypa: 7,19.

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuB4eHHs Marepiaily JIeKIIil Ta MPAKTHYHOT0 3aHATTs Ha TeMy «[IpoGiieMu CTBOPEHHS IOBEPXOHb 3
30BHI KEPOBAaHUMH IMOBEPXHEBUMH BIACTHBOCTSIMHU HA OCHOBI MOJICKYJI 31 3IaTHICTIO 3MIHIOBATH
BHYTDIIIIHIO CTPYKTYPYY.

2. OmpartroBanHsl MaTepiaiy, 0 BUHECCHU Ha CAaMOCTIHHE BUBYCHHSI TICIIS JICKIiT Ta MPAKTUIHOTO
3aHATTS:

Turm monexyn 3 epexrom nepemukansas. Kondopmarniitni nepexoau. [lepexoau 31 3MiHOIO TOHOJOTT
BaJICHTHHX 3B’3KIB IiJ] JA1€}0 €IEKTPUYHOTO MOl a00 ynbTpadioieTOBOr0 BUMPOMIHIOBaHHS. 3aMKHEHI Ta
PO3IMKHEHI CTaHW MOJIEKYJ1. HaBecTr pHKIIaiu MOYKITHBOTO MTPAKTUYHOTO BUKOPHUCTAHHSI.

10. Tema 10.

Ornsg akTyaabHUX MPoOJeM cydacHOi (i3MyHOI 1 MOJEKYISPHOI eIeKTPOHIKM (y3arajibHIOI0ua JISKIIis).
MoXIIMBI IIISIXU PO3B’ I3aHHSL. .

JlitrepaTtypa: 5,7

3aBaaHHs 1J1s1 camocTiiiHoi podoTn (6 roa.)

1. BuBuenHs maTepiany JeKIii.

2. OnparroBaHHs MaTepiany, 1[0 BUHECEHUI Ha CAaMOCTii{HE BUBYCHHS:

3po0uTH orusa JiTepaTypu 1 iHGOpMaIiiHUX JKepen, B AKUX c(hOpMyJIbOBaHI HaMBaXKIMBIlI 3aaadi
Cy4acHOi (PI3UYHOI 1 MOJIEKYJISIPHOI EJNEKTPOHIKU: TOIIYK I[OBEPXOHb 3 HHU3BKOIO POOOTOI0 BUXOAY,
TEpPMOEMICIHI TepeTBOpIOBaYl eHeprii, opraHiuHi COHAYHI Oarapei, opraHiyHi CBITJIO AIOAM Ta
TPaH3UCTOPHU Ha THYYKUX MIJIKJIaJKaxX Ta 1H..

5. IlpakTu4Hi 3aHATTH
3 HaB4abHOI Auctumiiag JIB1.04.05 “AkTyajbHi npo6aemMn (pi3nyHOi Ta MOJIEKYIAPHOL
eJIeKTPOHiKH"

[IpakTuHe 3aKpilUIeHHS JIEKLIMHOTO MaTepiajly Ta HayKOBI JIOMOBiJI aclipaHTa IMOB’s3aHl 3 TeMaMu
JIEKIIiH 1 € YaCTUHOIO 3MICTY TUCIMILIIHH.

6. Camocriiina podoTa
3 HaB4abHOI Auctumtiny JIB1.04.05 “AkTyajbHi npo6jemMu (i3M4HOi Ta MOJIEKYIAPHOL

eJIeKTPOHiKkHn"
Ne 3MiCT caMOCTIHHOI pOOOTH acHipaHTIB O6c¢sr, ronuH
BuBuenHs maTepiany jexii 24
2. OmnpairoBanHs mMarepiaiy, 110 BHHECEHHH Ha camocTiiiHe | 36
BUBYCHHS
¥Ycboro 3a HaB4YAJbHY AHCHMILIIHY 60




7. MeToau BUKJIaJaHHA
HaByaibHOI auctuuiinyg /IB1.04.05 “AkTyajbHi npodjeMu GizMuHOi Ta MOJIEKYJISAPHOL
eJIeKTPOHiKkH"

VY nporieci BUKIaIaHHs AUCIHUILIIHA BUKOPUCTOBYIOTHCS TaKi METOJIH:
1) MeTou oprasi3ariii Ta 3iiiCHEHHS HaBYAJIbHO-TI3HABAILHOT TisUTbHOCTI (Oecizia, JIEKIis; LTFoCTpallis;
nabopaTopHi poboTH, pedeparn; camocTiiiHa poboTa CTYICHTIB);
2) METOJIM CTUMYJTFOBAHHS 1 MOTHBAIlIi HABYAJILHO-TTI3HABAIBHOI JisSUTPHOCTI (HaBUAIBHI IUCKYCII,
MOJIYJIbHO-PEHTHHIOBA CUCTEMA 3HAHb ),
3) METOIM KOHTPOITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOJIIO), KOPEKIIii (CAaMOKOpPEKIIii, B3aEMOKOPEKIIiT) 3a
€()eKTUBHICTIO HABYAJIbHO-IT13HABAJILHOT AISUTBHOCTI.

8. PeiiTuHroBa cucremMa OliHIOBAHHS
HaByanbHO1 nucuuiutiay /IB1.04.05 “AkryanbHi npodaemu ¢iznyHol Ta MOJIEKYJISIPHOT
eJIeKTPOHIKH"

OcHoBHUMH (OpMaMHu OpraHizaiii KOHTPOJIO y MPOLECi BUBYCHHS CTYIACHTAaMHU TaHOI JUCHUIUIIHU €
IHAMBiAyanbHa, TpylnoBa Ta (pOHTAIbHA TMepeBipKa 3HAHb, BMiHb Ta HAaBUYOK CTYyJEHTIB (ycHa Ta
MUChbMOBA). PelTHHT acmipaHTa CKIIaIa€ThCs 3 HACTYITHUX OTPUMaHUX OaiB:

1. Ekcnpec-kontpons — 20 6aiiB. (yCHE OMUTYBaHHS Y CaMOCTIiiHI poOOTH MiJ] 4ac HAaBYAIBHOTO

MpoIIeCy)
2. IlpakTruHi 3aHATTS Ta camocTiiiHa poboTta — 40 GaitiB.
3. Ex3amen — 40 Oais.
3aoxouyBasbHi Ta WITpagHi 6aamn

1. TIlpu BiACYTHOCTI Ha JIEKIii/TPAKTHYHOMY 3aHATTI 0€3 TOBAXHHUX NMPHUUH -2 Oanu

2. Tlonmana B *XypHaj cTaTTs YM BUCTYH Ha KOH(epeHIlii 3a TeMoto Kypcy +10 6ais.

Cyma sk mTpadHHUX Tak 1 320X04yBaHUX OaiiB po3paxoByeThes 3a popmynoro 0,1R, ne R — 3aransHa

KUTBKICTh OaliB, 1 HE Ma€ MepeBUITYBaTH B LiiioMy 10 Oamis.

IIkana peiiTUHTIB.
3aranpHa KUIBKICTh OaliB, SIKYy aclipaHTa MOXKE€ OTPUMATH MijJ Yac BHUBUEHHS KypCY CKJIAJa€eTbes 13
CyMH BaroBHx OajiB OTPMMAaHHUX MPOTATOM BUBUEHHS TUCIUTIIIHA

R=20+40+40=100 (6aiB)

IkaJuaa BigmoBigHOCTI OLIHOK

PeiiTunrosa . PeiiTunr y
. 3HauYeHHS OLiHKH . o
oliHKa BizcoTkax, %
BinminHo — BiAMiHHMIA piBE€Hb 3HaHb (YMiHB) B MEKax
A 000B’3KOBOT0 MaTepiaity 3, MOXKJIMBUMH HE3HACHUMU 90-100
HEIOJIIKaMU.
Jly:ke 100pe — 10CTaTHHO BUCOKHI PiBEHb 3HaHb (YMiHb) B
B Mexax 000B’sI3KOBOr0 MaTepiany 6e3 CyTTeBux (rpyomnx) 82-89
TTOMHMJIOK.
C JloOpe — 1oOpuii piBeHb 3HaHb (YMiHb) B MeXaxX 000B’I3KOBOTO 75-81
MaTepialry 3 He3HaYHOIO KUTBKICTh TOMHUJIOK.
3a0BiJIbHO — TOCEepe/IHI PiBEHb 3HAaHb (YMiHb) B MEXax
D 000B’SI3KOBOT0 MaTepiaiy 13 3HaUHOIO KIJIbKICTIO HEAOMTIKIB, 69-74
JOCTaTHIN JJIS MOAAJIBIIOr0 HaBYaHHS a0o *k npodeciitHoi
TISUTBHOCTI.
E JlocTaTHBO - MiHIMAJIbHO MOKIIUBHUI JOMyCTUMUI piBEHb 3HAHD 60-100
(yMiHbB) B Mekax 000B’I3KOBOTO MaTepiay.




He3anoBiIbHO 3 MOYKJIMBICTIO ITOBTOPHOTO CKJIAAaHHS —
HE3310BUIbHUN PiBEHb 3HAHb (YMiHb) B MEXaxX 000B’I3KOBOTO
Marepiaiay 3 MOXKJIUBICTIO TIOBTOPHOTO NIEPECKIaaHHS TICIIs
CaMOCTIMHOTO TOOTPAIIOBAHHS.

FX 35-59

HesanoBinbpHO 3 3 000B’13KOBUM [TOBTOPHUM BHBUYECHHSM KYpCYy —
F HU3BKUH piBeHb 3HaHb (YMiHB) B MEXaxX 000B’SI3KOBOTO 1-34
Matepiaiy, 10 BUMarae oBTOPHOTO BUBYEHHS MaTepiajiB Kypcy.

9. OpieHTOBHMI Mepetik ek3aMeHAUIITHUX NUTAHb
3 HaB4yaibHOI auctumiinyg JIB1.04.05 “AkryanbHi npo6aemu (pizsnyHoi Ta MoJIeKyISPHOT
eJIeKTPOHiKkH"

. DyHIaMEeHTAJIbHI OCHOBH (PI3UYHOT 1 MOJICKYJISIPHOT €JIEKTPOHIKH.

. OcHoBHI monoxeHHs ¢izuku TBepaoro tina. [lorenmnianeHi 0ap’epu. TyHenpHUN €eEKT.
. MixmonekynspHi cuiii. MoJeKyaspHi 1 aTOMHI CIIEKTPH.

. Hempsimi excriepiMeHTaIbHI T0Ka31 iICHYBAaHHS aTOMIB 1 MOJICKYJI.

. IcTopis MeToziB MiKpOCKOITii.

. OnTryHa MIKPOCKOMIS 1 CIEKTPOCKOITIS.

. Enextponna Mikpockormisi.

. ABTOEJIEKTPOHHA 1 aBTOMOHHA MiKPOCKOTIisl.

. CkanyBanbHa TyHenbHa Mikpockoris 1 ciektpockorist (CTM, CTC). AToMHo cunoBa
Mikpockorrisi (ACM).

10. BuxkopuctaHHs 30HI0BUX METOIB B Cy4aCHUX HAHOTEXHOJIOT1SIX.

11. CTBOpeHHS IITYYHUX aTOMHHX 1 MOJIEKYJISIPHUX CTPYKTYP 32 JOITOMOTOI0 30HIOBHX
METO/IB.

12. JlocmiiKeHHsI CaMOYTIOPSAIKOBAHUX MOJICKYJISIPHUX CTPYKTYP 3 MOJICKYJISIPHOIO 1
IHTPaMOJIEKYIISIPHOIO PO3UIBHOO 3/1aTHICTIO.

13. Oco6aMBOCTI AOCHIKEHb B HAIBUCOKOMY BaKyyMi, pIIMHHUX CEPEOBUILAX Ta
aTMocdepi.

14. CTM-ACM pocnipkeHHs JOBTOAHITIOKKOBUX MOJIEKYJT 1 1X TTOX1THUX, MOJIEKYIT
PIAKHMX KpUCTaIiB, QyJIepeHiB Ta iX MOXIAHUX.

15. JlocnimxeHHs 010JI0T1YHUX 00’ €KTIB Ta MEAUYHUX IIpernapaTiB.

16. HenpsiMi MeTOAM JOCHIIKEHb aTOMHHX 1 MOJIEKYJIIPHUX CTPYKTYP.

17. IndpadepBona Ta ynprpadioneToBa CIIEKTPOCKOITIS.

18. PeHTreHOCTpYKTYpHHI aHaTi3.

19. Indpakiiis NOBUTbHUX €EKTPOHIB.

20. Oxe-CeKTPOCKIIisl, CIIEKTPOCKOIISI XapaKTEPUCTUUHUX BTpaT. MeToa HeHTpOHHOL
mudpaxuii. Meton nudpakiii aToMiB Tedfiro.

21. OcHoOBHI 3a/1a4i 1 IEPCIEKTUBU CyYaCHOI MOJIEKYJISIPHOT €JIEKTPOHIKH.
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10.PexomeHgoBaHa JiTeparypa:
3 HaB4yaibHOI auctumuiing JIB1.04.05 “AkTyanbHi npodaemu (pi3nyHol Ta MoJIeKY/ISIPHOT

eJIeKTPOHiKkH"
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