HALTIOHAJIbHA AKAJIEMISI HAVK YKPATHHU
Incruryr disuxku HAH Ykpainu

JATBEPIXYIO

Hupexropom [ucTuTyTy disuku HAH

painy, unen-kop. HAHY, n.¢.-m.H.

P = M.B. Bonnap
(i ammc)

» Jwo 6wy 2021 p.

POBOYA TTPOI'PAMA HABYAJIbHOI JTUCLIATUIIHA

HHJ1.07
AKTyanbHi npobaemu ¢iznunoi Ta MOJIERYJISIPHOT e1eKTPOHIKH

JU1SI aCIIipaHTIB

crienianbHOCTI: 104 ®izuka i acTpoHOMis

TPETHOTO (OCBITHBO-HAYKOBOT'0) PiBHA
BHIIOT OCBITH — 10KTOP (hinocodii

Kuis - 2021



Po3pobuuk:

3aBityBad Bigaidy ¢izudHol edekTpoHiku Inctutyty ¢izsuxku HAHY,
g

JTOKTOpP (i3.-MaT. HayK, Tpod. ( / /, > a /O.A. Mapuenko/

Po6ouy nporpamy y3roaskeHo HayKOBO-MeTOAUYHOI0 Pag0I0

IMporokon Ne £ Bim 30 €9 20/ p.

["0710BOIO HAYKOBO-METOIUIHOI paau K77 /M.B. bonnap/

Po6Gouy nporpamy 3atBepaskeno Buenoro panorw Incruryri dpisuku HAHY

IIpotoxon Ne /U Bim 2/ /C 202/ p.

['onoBa Buenoi panu J77 < [M.B. Bornap/

PoGouy nporpamMy nmoroa:eHo 3 rapaHTOM OCBiTHbO-HayKOBOI Nporpamu 3i

cneniaabnocTi 104 «®@isuka Ta acrponomisy </ /L 202/ p.

["apaHT OCBITHROI IIpOTPaMHU ) 77 F e, /M.B. Bonnap/

IMpoaonrosano Buenoro paxoio Inctutyry disukn HAH Vkpainn:

HaBYAIbHI POKH I'onmora Buenoi paau [ TIITHC No npotokony | maTta mpoToKOIy
MpOJIOHT ALl HAH VYkpaiuu
20 120
20 120
20 120
20 120




1. 3araabHi BizoMmocTi

HajiMmeHHyBaHHS IOKA3HUKIB XapakTepucTHKA JUCHUILTIHA 32 1eHHOI0
¢popmoro HaBuUaHHS
Bun pucnuiuiing BHOIpKOBa
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OUIHIOBAHHS | YKpaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 1
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 1
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
IIpakTnyHi 3aHATTA 15
Camocriiina po6ora 75
®opMa miICyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJaHHS TA 0YiKYBaHi pe3yJIbTATH HABYAJIbHOI JUCHHUILUIIHH

PoGoua mporpama HaBuanbHOi aucuumiaiHn HHJ[.07 «AxrtyaneHi npoOnemu ¢i3uyHOI Ta
MOJIEKYJIIPHOT €NEKTPOHIKMY» € HOPMATUBHUM JOKYMEHTOM, SIKMHA pO3pOOJIEHWI HAa OCHOBI OCBITHBO-
HaykoBoi mporpamu, nami OIIl, (3arBepmkena Buenoro panmoro Incturyry ¢isuku HAH Vkpainw,
npotokosioMm Ne  Bix 20  poky) miAroToBKH 3700yBaya TPETHOIO PiBHS BIIMOBIAHO 10 HABYAJILHOTO
wiany crnenianbHocTi 104 «®Pi3uka Ta acTpOHOMIS

IlepenymoBa BuBuYeHHsi. Hapuampamii xypc HHJI.07 «AktyaneHi mpobrnemu (izmdHOi Ta
MOJIEKYJIIPHOT €JIEKTPOHIKH» € CKIIAJ0BOIO ITUKITY 000B’SI3KOBOT MIATOTOBKH (haxXiBI[iB TPETHOTO OCBITHBO-
KBamidikariitHoro piBHs “mokTop dimocodii”’. I[Iporpama Kypcy opi€eHTOBaHa Ha acIlipaHTIB, SKi BXKe 3HaHOMI
3 3araIbHUM KypcoM (hi3UKH, TEPMOIMHAMIKH Ta MATEMaTHIHOIO (hI3UKOFO.

Meta naBuaabHoi aucuumiainn. HHJ[.07 «AktyansHi mpoOiiemMu (i3MYHOI Ta MOJICKYISPHOT
ENEKTPOHIKI». (HOPMYBAHHS CHUCTEMATHYHHX 3HAHb 3 OKPEMHX PO3IALTIB (PI3UYHOI Ta MOJEKYJISIPHOL
€JICKTPOHIKH, SIK1 BUBYAIOTh MOBEIHKY €JIEKTPOHIB Yy BaKyyMi Ta OpraHIYHOMY CEpeIOBHUIII (HAATOHKHX
OpraHiyHUX IUTIBKaX, yTOMYy YMCIi MOHO IIapoBux). O3HalOMIIEHHS 3 CY4YaCHHMMH TEOPETHYHHMH Ta
eKCIIEPUMEHTAJIbHUMU METOJaMH JOCTIKEHHS CTPYKTYpPHU Ta BIACTUBOCTEH HAITOHKUX ILTIBOK, & TAKOX
3 3aCTOCOBYBAHHSIM IIMX METOJIB B Cy4aCHHX HAYKOBUX JOCTIKEHHX 1 TexHoJoriix. Kypc ckiagaerbes
3 JIeKii, IpaKTU4YH1 3aBJIJaHHS JJIsl CAMOCTIHOTO OMpallfOBaHHS.

3micT HaBYaJbHOI JucHUILIiHM. TeopeTWyHi Ta TpakTU4YHI 3HAHHs, HaOyTI TPU BUBYEHHI
mucrurnian HHJI.07 «AkTtyanbHi npo6seMu Gi3udHOT Ta MOJEKYJISPHOI €ICKTPOHIKH», € OCHOBOIO IS
06araThboX (I3UYHHUX NOCHIHKeHb Pe3ynbTar BUBUEHHS AUCLUMILIIHY TMOJSITrae B 3HaHHI (PI3UYHUX OCHOB
Cy4aCHMX METOJIIB OTPUMAaHHS 1 JOCTIUKEHHS HAaATOHKHX OPraHIYHUX IUTIBOK Ta OpPraHOMETaTIYHHX
iHTep(eiiciB, 3HaH1 CTPYKTYpHOI Oy/I0BHU IUTIBOK Ta 00JaCT1 MPAKTUYHUX 3aCTOCYBaHb.

IIpenmerom HaBuaabHOI AucuumiIing HH/I.07 «AxtyanbHi npobiemu (i3UYHOT Ta MOJIEKYISIPHOT
CJIIEKTPOHIKMY» € PO3AUM cy4acHOi ¢i3uku mnoBepxHi. OcobmuBa yBara MpHAUIEHA [poliecam
caMooprasi3alii B Ha/ITOHKUX OPTaHIYHUX TUTIBKaM, HAaHECEHUM Ha aTOMHO TJ1aJKi TOBEPXHI TBEPUX Til,
NoBepXHeBil Mojau(ikallii, HAHOYaCTUHKAM Ta OPraHOMETATIYHUM iHTepdelicaM, a TaKOX BYIJICIIEBUM
MmaTtepianam (pyrepeHu i HAaHOTPYOKH)..

OcHOBHUMHU 3aBJaHHSIMU HaBYaabHOI qucuumtinu HHJ[.07 «AxtyansHi npobiemu i3ndHOi Ta
MOJIEKYJISIPHOT €IEKTPOHIKH» €

1) BuBuenns acmipantamu (pi3MYHUX OCHOB Cy4aCHUX METOIIB OTPUMAHHS 1 IOCHIIPKEHHS HAATOHKUX
OpraHiuHUX IUTIBOK Ta OpraHOMeTaNiuHUX IHTep(EiCIB.

2) HaGyTu 31aTHICTE 3aCTOCOBYBATH I1i 3HAHHS HA MPAKTHUIIL.

3) [ligBUImIKTH 3AATHICTH BYUTHCS 1 OBOJIOIIBATH CYYaCHUMH 3HAHHSIMH B Tamy3i Qi3UKHU MOBEPXHI Ta
(GI3UKM TOHKHMX OPraHiYHMX IUTIBOK, Ta 3[JAaTHICTh JI0 aHAII3y Ta CHHTE3y MaTepiaylly 3 BCiX (i3MUHUX
JIACLIUILIIH.



4) dopmyBaHHS (DI3UYHOTO MUCIICHHS Y aCITIpaHTIB B MEKaxX Martepiay, 10 BUBYAETHCSL.

®daxoBi nporpamHi pe3y.ibTaTH HaBYAHHA (BUMOI'H /10 3HAHb Ta BMiHb)

B pe3ynbraTi BUBYCHHS HABYAIHHOT AUCIUILIIHY aCIlipaHT MOBUHEH:

3HATH: OCHOBHI BJACTUBOCTI CTPYKTYpHOi OyIOBM HAATOHKHAX OPraHIYHHUX IUTIBOK Ta
OpraHoMeTaliYHuX iHTepdenciB, 3HaHI MEAOIIB TOCIIKEHHS Ta 00JIACTi MPAKTUYHHUX 3aCTOCYBaHb.

BwmiTu: 3actocyBati HaOyTi 3HAHHS B HAYKOBO-JIOCTITHIX Ta HABYAJILHUX YCTaHOBaX. 30KpeMa:

1) BMiTH TpOBOAMTH KiacH(]iKalilo CTPYKTYpHOi OyZOBH BHOPAHOTO TBEPAOTUIBHOTO 00’ €KTYIO
3aCTOCOBYBAaTH aHAJITHYHI METOIM ()EHOMEHOJOTIYHOi Teopii (a3oBUX MepexoliB IS pPO3B’S3aHHS
BUOpaHMX 33124 HAHO(I3UKH.

2) BMIiTH pOOWTH SIKICHI Ta KUIBKICHI OI[IHKM BIUIMBY BUIBHOI TOBEPXHI Ta THUITYy aJCOPOOBAHUX
MOJIEKYJI Ha BJIACTUBOCTI TOHKHUX ILUTIBOK (aAre3iifHi, 3MOUyBalibHI, TPAHCHIOPT 3apsiay, IEPEeMUKAaIbHI).

3aBaaHHAM HaBYaJIbHOI JucHuIUIiHU (BiamoBinno no meperniky OIl) HH.07 «AkrtyanbHi
npobsemu Gi3UIHOT Ta MOJIEKYIISIPHOT €IEKTPOHIKI» HAOyTH KOMITIETEHTHOCTEH:

3araneni:  3K1,3K2, 3K3, 3K4, 3KS5, 3K6, 3K7, 3K8.

daxosi: OK1, PK2, ®K3, OK8

[Iporpamui pesynsrat HaBuyanus: [IPH2, TIPH3, [1PH4, TTPHS, I1PH6, TTPH7, ITPHS, TIPHO,
[TPH10, TTPH11, ITPH12, ITPH13, [TPH14.



3. TemaTu4yHUii MJIaH
(cTpyKTypa 3a1iKOBOTO KPEIHTY)
3 HaByanbpHOI auctumiiay HH.07 “AkTyaJjbHi npo6aemMu (pi3uuHoi Ta MoJIeKYISIPpHOT

eJIeKTPOHIKH"

(2 xypc — 1 cemectp)

3MmicT

Jlekuii,
roj.

IpakTuyHi,
roj.

CamocrTiiina
pobora, roj.

Pazom,
roj.

Tema 1.

Beryn. OcHoBHI MOHATTS (Di3uKH
noBepxHi. Hagronki muriBku. CydvacHi
TEXHOJIOT11 OTPUMaHHs HaJTOHKUX
ILUTIBOK, METOIM JOCIIMKEHHS iX
CTPYKTYpH 1 PI3UYHUX BIACTUBOCTEH.
Bukopucranns.

10

Tema 2.

BakyywmHi 1 He BakyyMHI (p1IAMHHI)
TEXHOJIOT1l OTpUMaHH4 IJIiBOK. MeTon
BAKyyMHOTO HaIlOPOIIEHSSI 1 METOT
Jlearmropa-biopkeTT.

TexHika HaJBUCOKOTO BaKyyMy.

13

Tema 3.
CamoopraHnizailisi B Opraiiyi IiiBKax.
XemocopOoBani 1 ¢izaacopOoBaHi
TUTIBKH.

11

Tema 4.

Cyd4acHi METOIM TOCITIIKEHHS
noBepxHi. Jndpakiris moBUIBHIX
enekTpoHiB. OKe-CIeKTPOCKOIs.
CrieKTpoCKOMis XapaKTepUCTHUHUX
BTpar. KOHTaKkTHA PI3HMIISA TOTSHITIAIIB.
PeHTreHocTpykTypHUil aHaATI3.
Jludpakist HEHTPOHIB.

10

Tema S.

[IpsiMi METOIU TOCHIIKEHb CTPYKTYpHU
MTOBEPXOHb 1 IJTIBOK. Buan
MIKPOCKOTIiii: aBTOEICKTPOHHA,
M0JILOBA I0HHA, CJICKTPOHHA.
CkaHyBajibHa TYHEJIbHA 1 aTOMHO-
CUJIOBA MIKPOCKOTIIS 1 CIEKTPOCKOITIS.

13

Tema 6.

MoHnomaposi TTIBKH
JIOBIOJIAHIFOKKOBUX anmiaTuIHIX
CHOJYK 11X moxigaux. Camooprasizaris.

14

Tema 7.

JloCmiDKEHHS TUTIBOK MOJIEKYJT PIIKUX
KkpucrtaiiB. Pa3oBi nepeTBOPEHHS.
CtuMynbOoBaH1 €IEKTPUYHUM HOJIEM
¢a3oBi nepeTBopeHHs. Bukopucranus B

14




Cy4acHHUX CHUCTEMax BiJOOpaKeHHs
iHopmanii. [Ipodremu.

8. | Tema 8.

JlocmipkeHHsl TUTBOK (yJepeHiB 1 iX
noxinHux. IlepcrekTuBr BUKOPUCTaHHS 3 0 8 11
B Cy4aCHUX TEXHOJOTISIX.

9. | Tema9.
Moutekynu 3 eeKTamMu IepeMUKaHHSI. 3 3 8
CTBOpEHHSI CUCTEM 3 30BHI KEPOBAHUMHU
MTOBEPXHEBUMH BJIACTHBOCTSIMHU.

10. | Tema 10.

Ornsag akTyanbHUX Ipo0JieM CydyacHOT
($13UYHOT 1 MOJIEKYJISIPHOT €JIEKTPOHIKU 3 0 7 10
(y3aranmpHrOIO4a JIeKIIis ). MoxInBi
HUISIXU PO3B’SI3aHHSL.

Bceboro 30 15 75 120

14

MetoanyHe 3a0e3ne4eHHs] HABYAJIbHOI IMCIMILTIHN:
KOHCIIEKTH JIEKIIIH, MyJIbTUMEIHHI Mpe3eHTalli (y TOMy YHCIi JIEKTOPChK1), €JIeKTPOHH1 Ta 010/110Te4H1
JDKepenia 31 CIIMCKY PEKOMEHI0BAHO1 JTITepaTypH, IHTEPHET-Kepesta TOIIIO.

4. 3mMicT HABYAJIBbHOI AUCIHHUILTIHA
HH/I.07 «AxkTyajabHi npodJjemMu pi3H4HOI Ta MOJIEKYJIAPHOI €JIEKTPOHIKN»

1. Tema 1. Beryn. 3aranbHi o3HaueHHss OCHOBHI MOHATTS (i3UKH TOBEPXHI. THIH 3B’ 13Ky MK aTOMaMHU 1
Mosiekymamu. Kimacudikarmiss 1wriBok 1o Tumam 3B’si3Ky. IHTepdelicHi B3aemoii. Pobota Buxomy
TTOBEPXHI 1 BIUTUB Ha Hel aicopOOBaHMX TUTIBOK. TEXHOJIOTI] OTpUMaHHS HAATOHKHUX IUTIBOK. 3arajbHUM
OTJISIJT METO/IIB TOCITIKEeHb. BukopucTanHsI.

Jliteparypa: 1 -4

3aBaaHHs 1J1s1 caMocTiiiHOT podoTu (7 roj.)

1. BuBueHHs Martepiary JICKIIii.

2. OnparroBanHs MaTepiaiy, 1[0 BUHECEHWH Ha CaMOCTiiiHe BUBUYCHHsI. KOHTPOJIb B PEXKUMi ONTUTYBAHHS.
Posnoain mo po3BUHYTHM KpaiHaMm MepeloBUX TEXHOJIOTIH OTPUMAaHHS HAJTOHKUX IUTIBOK 1 METOMIB iX
JoCTipKeHb (MOIIYK 10 BIAKPUTHM HayKOBHM JDKEpEIaM).

2. Tema 2. BakyymHi 1 He BakyyMHi (piIMHHI) TEXHOJIOTii OTPUMAaHHS IUTIBOK. MeToJ BaKyyMHOTO
HaroportieHsis i meron Jlearmropa-biomxkert. TexHika HaJIBUCOKOTO BaKyyMmy.
Jlitrepatypa: 1, 2
3aBaanHs AJ1s1 caMocTiiiHOT podoTu (7 roj.)
1. BuBdeHHs marepiany JeKIlii Ta NPAKTUYHOT0 3aHATTS. BuBUeHHS (I3MYHUX MPUHILIUIIIB, SKi
NeXaTh B OCHOBI TEXHOJIOT BAaKyyMHOTO HamopolieHHs i TexHomorii JIenrmiopa-biomkerr.
2. OIiHKa TOBIIMHY HAHECEHOT IIIBKH (METOJI KBapIIEBUX TEPE3).
3. OiliHKa TOBIIMHYU BaKyyMHO 3aOPOIIEHUX IUTIBOK MO KaJdiOpOBOYHIM KPUBIiH 3a7€KHOCTI poOOTH
BHXOJ1Y BiJl TOKPHUTTSL.
4. KOHTpOJb YUCTOTU HAHECEHUX IITIBOK.

5. OmparrroBanHss MaTepiany, [0 BHHECEHUH IJIs CaMOCTIMHOTO PO3B’S3KY TMICHS MPaKTHYHOTO
3aHATTA: [IpoBecTH OIIHKY apaMeTpiB HAHECEHHS ILTIBOK.
3. Tema 3.

Camoopranizallis B oprasiuti miiBkax. Xemocop6oBaHi i ¢izazgcopOoBaHi IUTIBKH.
Jlitepatypa: 7-15



3aBaanHs A8 camocTiiinoi po6otu (8 roa.)

1. BuBueHHs MaTepiairy JIEKIIii.

2. OnpalroBaHHs MaTepiany, 10 BUHECEHUH Ha CaMOCTIiHE BUBYCHHS:

Po3paxyHoK 0a3MCHHX BEKTOpIB €JIEMEHTapHUX KOMIPOK MOHOIIAPOBUX IUTIBOK MO iX 300pa)KeHHSM,
OTPUMAaHUX 32 JIOMOMOTOI0 CKaHIyBaJbHOTO TYHEJIBHOTO ab0 aTOMHOCHJIOBOTa Mikpockoma. OriHka
napamMeTpiB CkaHyBaHHS aisi oTpuMaHHs BinTBoproBaHux CTM 1 ACM-300paxens. IloHsATTS mpo
oOepHEeHy 3a/1auy B METOIUII TUQPAKIIiT MOBUILHUX €JICKTPOHIB (10 BIAKPUTUM HAYKOBUM JDKEPEIIam)

4. Tema 4.

CyuacHi Meromu aociimkeHHS moBepxHi. [udpakiis NOBUTBHUX eNeKTpoHIB. Orke-CHEeKTPOCKOTTis.
CHexTpoCKoOIis XapaKTepUCTUYHUX BTpaT. KOHTaKTHA pI3HWISM TOTEHIIaliB. PEeHTreHOCTPYKTypHUI
aHaiz. Meroa nqudpakiii HeUTPOHIB 1 AaTOMIB TeJifo.

JlitepaTtypa: 2,3,5,6.

3aBaaHHs AJ151 caMocCTiiiHOI podoTu (7 roa.)

1. BuBueHHs MaTepiany JIEKIIii.

2. OmpaifroBaHHsl MaTepiaiy, 1110 BUHECEHUH Ha CaMOCTiiiHE BUBUEHHSL:

CydacHi MeTOIM NOCTI/PKEHHS MOBEpXHi (MOIIYK MO MaTepianaMm JIeKIiil 1 BIIKPUTUM aHIJIOMOBHUM
HayKOBHM JDKEpEIam).

5. Tema 5..

[Ipsimi MeTOIM JOCTIIKEHB CTPYKTYPH MMOBEPXOHB 1 TUTIBOK. BUIu MiKpOCKOIiii: aBTOENEKTPOHHA, T0Ib0BA
10HHa, enekTpoHHa. CkaHyBajbHa TyHEJIbHA 1 aTOMHO-CUJIOBA MIKPOCKOIIIS 1 CIIEKTPOCKOTIIS
Jlirepatypa: 2, 3, 7.

3aBaaHHs AJ1s1 caMocTiiiHOoT podoTu (7 roj.)

1. BuBueHHs MaTepiaiy JIEKIil Ta HPAKTHYHOI'0 3aHATTS.

2. OnpartroBanHs MaTepiany, 10 BUHECEHWH Ha CaMOCTIifHE BUBYCHHSI TTICIISI IPAKTUYHOTO 3aHSATTS:
«DBUYHI TPUHIIUIN TPIMUX METOIB JOCIIHKEHHS: Bil ONTHYHOTO MIKPOCKOTIA 10 CKaHYBaJIbHO1
30HI0BOT MiKpocKoTIii». Han0aHHs mpakTHYHUX HABUKIB OMEPYBAHHS 3 OCHOBHUMHU METOaMH
Mikpockorii. [TepeBaru 1 HeJI0JIIKK KOKHOTO 3 METOIB (110 MaTepiajiaM JIEKIIHA 1 BIAKPUTHM JKEPEJIaMm).

6. Tema 6.

MoHo1rapoBi TUTIBKY JTOBIOJIAHITFOKKOBUX allipaTHYHUX CHOJIYK 1 iX moxigHux. CamoopraHizaiis.
Jliteparypa: 7 —12

3aBaaHHs 1J1s1 caMocTiiiHOT podoTu (8 rosa.)

1. BuBueHHs Marepiany JICKIIii Ta MPAKTHYHOI0 3aHATTA Ha Temy «CaMoopraHizailis B
(hi3agcopOOBaHUX MOHO IIIapax aJIkaHIB Ha aTOMHO TJIaaKuX moBepxHAX AU(111) i BHCOKOOPIEHTOBAHOTO
MipOJIITHYHOTO Tpadity» (MoaenpHa afacopOIiitHa cuctema). O3HaAHOMIICHHS 3 METOIaMU MOJCITFOBAHHS
JBOBHMIPHUX MOJICKYJISIPHUX CTPYKTYpP Ha MIPUKJIIA/Ii AJIKaHIB.

2. OmpairroBaHHsl MaTepiany, 10 BUHECEHUI Ha CaMOCTiiiHE BUBUEHHS MICIIs MPAKTUYHOTO 3aHATTS:
(TIPOBECTH MOIIYK 10 BITKPUTUM aHTIIOMOBHUM HAYKOBHM JDKEpEIIaMm).

7. Tema 7.

JlocniKkeHHs ITIBOK MOJIEKYN piIkux KpucTaniB. @a3oBi nepeTBopeHHS. CTUMYIbOBaHI €NEKTPHUYHUM
nosieM ¢a3oBl MEpeTBOpeHHS. BHUKOpPUCTaHHS B CydacHUX CHCTeMax BinoOpakeHHs iH(popMallii.
[TpoGnemu.

Jlitepatypa: 4,5,7

3aBaanHs AJs camocTiiiHoi podortu (8 roa.)

1. BuBueHHs MaTepiaiy JIeKlii Ta NPAKTHYHOI0 3aHATTS Ha TeMy «CTpyKkTypa 1 pa3oBi
NEPETBOPIOBAHHS B IJTIBKaX PIKUX KPUCTANIB (1IMaHOOI(pEeH I, TpU(]EHIeHH, TeKCaOeH30KOPOHEHH )».

2. OmpaIirroBaHHsl MaTepiany, 110 BUHECEHHI Ha CaMOCTiiHE BUBYEHHS MICIIsl TPAKTUYHOTO 3aHSATTS:
OTpuMaHHS 1 JOCHDKEHHS PIIKOKPUCTANIYHUX IUIIBOK HA aTOMHO TIAJKUX MOBEpPXHsX. JloCHimKeHHs
€JIIEKTPOONITUYHHUX XaPAKTEPUCTUK B PIAKOKPUCTATIYHUX KOMIpKaX.

8. Tema 8.



JlocmipKeHHS TUTBOK (yJepeHiB 1 iX noxiaHux. [lepcnekTHBY BUKOPUCTAHHS B Cy4aCHUX TEXHOJIOTISIX.
Jlitepartypa: 7, 16, 18, 20

3aBaaHHs 115 caMocTiiiHoi podoTu (8 roxa.)

1. BuBueHHs MaTepiairy JIEKIIii.

2. OnpairoBaHHs MaTepiaiy, 110 BUHECEHUI Ha CaMOCTiifHE BUBUCHHS:

[Ipo mepcrnekTruBHI 3aCTOCYBaHHS (yJIepeHiB 1 HAHOTPYOOK Y HAHOEJIEKTPOHIIi 1 MEJUIIHHI.

9. Tema 9.

Mounekynu 3 edexkramu nepemMukaHHsi. CTBOPEHHSI CUCTEM 3 30BHI KEPOBAaHHMHU IIOBEPXHEBUMHU
BJIACTUBOCTSMHU.

Jlitrepatypa: 7,19.

3aBaanHs 1Js camocTiiiHoi podoTtu (8 roa.)

1. BuBueHHs MaTepiaiy JIEKIii Ta MPAKTHYHOI0 3aHATTS Ha TeMy «IIpoGiemMu cTBOpEHHS MOBEPXOHb 3
30BHI KEPOBaHUMHU IMOBEPXHEBUMH BIACTUBOCTSAMU Ha OCHOB1 MOJIEKYJ 31 3[IaTHICTIO 3MIHIOBATU
BHYTPIIIHIO CTPYKTYPY».

2. OnpairroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTIiTHE BUBYEHHS TICIIS JICKIlT Ta TPAKTUIHOTO
3aHATTA:

Tunu monexyn 3 epextom nepemukanHsa. Kondopmaniitai nepexoau. Ilepexonu 31 3MiHOIO TOMONOTIT
BAJICHTHUX 3B’3KIB IiJ] J1€I0 €IEKTPUYHOTO MO a00 yIbTpadioeTOBOrO0 BUMPOMIHIOBAaHHS. 3aMKHEHI Ta
PO3IMKHEH1 CTaHH MOJIeKysl. HaBecTu nmpukiaaym MOKIMBOIO MPAKTUYHOTO BUKOPHUCTAHHS.

10. Tema 10.

Orsin akTyanbHUX TPo0IeM cydacHOi (DI3MYHOT 1 MOJIEKYIISIPHOT €NEKTPOHIKH (y3arajabHIOKYa JICKITIS).
Mo>kuBI IIJISIXU PO3B’ I3aHHSL..

Jliteparypa: 5,7

3aBaaHHs AJ1s1 caMocTiiiHOT podoTu (7 roa.)

1. BuBueHHs Martepiary JICKITii.

2. OnparroBanHs MaTepiaiy, 1110 BHHECEHWH Ha CaMOCTIHE BUBUCHHS:

3poOuTH OTJIAM JTEpaTypH 1 1HPOPMAIIMHUX JKepen, B SKUX chHOpPMYIThOBaHI HAWBaXIMBIII 3aaadi
cydacHOi (pi3WyHOT 1 MOJEKYIAPHOI EJIEKTPOHIKM: TOIIYK IMMOBEPXOHb 3 HHU3BKOI POOOTOI BUXOIY,
TEPMOEMICIHI TIEPETBOPIOBAYl €HEprii, opraHiyHi CcOHsAYHI Oarapei, OpraHiuHi CBITJIO JIOAW Ta
TPAH3UCTOPHU HA THYYKUX IMIIKIaAKaX Ta iH..

5. IlpakTu4Hi 3aHATTS
3 HaB4yabHOT quctuiuiian HHI.07 “AxkTtyanbHi npo6aeMu ¢GizsuuaHoi Ta MOJIEKYISIPHOT
eJIeKTPOHikn"

[IpakTiuHe 3aKpimiieHHs JEKUIHHOTO MaTepialy Ta HAyKOB1 JIOTIOBiI acripaHTa MOB’s3aHl 3 TeMaMu
JIEKIIH 1 € YACTUHOIO 3MICTY AUCUHUILIIHH.

6. CamocTiiiHa po0oTa
3 HapuasibHOI aucuurtiny HH/[.07 “AxkryanbHhi npodjaeMu (pizu4HOi Ta MOJIeKyISAPHOT

eJIeKTpOoHikn"
No 3MicT caMOCTIHHOT poOOTH acmipaHTIB O0csr, ToOauH
BuBueHHs MaTepiay JeKIii 30
2. OmnpairoBaHHs. Marepiajly, 110 BHHECEHMH Ha caMocTiiiHe | 45
BHUBYCHHS
Y cboro 3a HABYAJIbHY JHCHHUILTIHY 75




7. MeToau BUKJIaJaHHSA
HaByanbHOI muctumiiny HHJL.07 “AkTya/bHi npo6JjeMu ¢pi3nyHOi Ta MOJIeKYIAPHOL
eJIeKTPOHIKH "

VY mpotieci BUKJIAAAHHS AUCIUIUIIHE BUKOPHCTOBYIOTHCS TaKi METOIH:
1) MeTonu opranizaiii Ta 3iHCHEHHS HABYATbHO-TI3HABAIBHOI AISITLHOCTI (Oecina, JISKIIis; UTFoCcTpallis;
naboparopHi poOoTH, pedepaT; camocTiiiHa poOOTa CTYICHTIB);
2) METO/IM CTUMYJTFOBAHHS 1 MOTHBAIIIi HABYAJTHHO-TI3HABAIBHOL AISUTBHOCTI (HaBYAIBHI JTUCKYCII,
MOYJIbHO-PEUTHHTOBA CUCTEMA 3HAHb);
3) MeTOIM KOHTPOJTIO (CAMOKOHTPOITIO, B3aEMOKOHTPOJIIO), KOPEKIIii (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
e(EKTUBHICTIO HABYAIbHO-TTI3HABAIBHOT JISUTBHOCTI.

8. PeliTHHroBa cucTeMa OLiHIOBAHHA
HaByanbHO1 tucuuiuiiny HH/[.07 “AkryanbHi npodiaemu (isu4Hoi Ta MOJIEKYJISAPHOI eJ1eKTPOHIKH "

OcHoBHUMH (hopMaMH OpraHizailii KOHTPOJIIO Yy TpoIeci BUBYCHHS CTyJCHTAMH JaHOi TUCHUIUTIHU €
IHAMBiAyallbHA, TpPYyNMoBa Ta (pOHTAJIbHA IMeEpeBIpKa 3HaHb, BMIHb Ta HAaBUYOK CTYJEHTIB (ycHa Ta
MCcbMOBA). PEHTHHT acmipaHTa CKIaIa€ThCs 3 HACTYITHUX OTPUMAaHUX OaliB:

1. Ekcnpec-koHTpoisib — 20 GaiiB. (YCHE ONUTYBAHHS YW CaMOCTIHHI poOOTH MiJ Yyac HAaBYAIBHOTO

MpoIIeCy)
2. TlpakTtuyHi 3aHATTS Ta caMocTiifHa poboTa — 40 Gairis.
3. Exzamen — 40 Oais.
3aoxouyBaJibHi Ta wrpadHi 6aam

1. Tlpwu BiacyTHOCTI Ha JIEKI1I/MPaKTUYHOMY 3aHATT1 0€3 MOBaXXHUX MPUYUH -2 Oanu

2. Tlomana B >KypHaJI CTATTS YU BUCTYIT Ha KOHEPEHITIi 3a TeMOoto Kypcy +10 Oaitis.

Cyma sk mTpadHUX TakK 1 3a0X04yBaHUX OalliB po3paxoByeThes 3a Gopmynoro 0,1R, ne R — 3aranpHa

KUIBKICTB OalTiB, 1 HE Ma€ MEpeBUIYBaTH B 1yioMy 10 Gais.

Il xaJja pedTUHTIB.
3aranbHa KUTBKICTh OalliB, SIKYy acIlipaHTa MOKE€ OTPUMATH IIiJ] Yac BUBYCHHS KYpCY CKJIQJA€ThCA 13

CYMH BaroBux OajiB OTPUMAaHHX MPOTITOM BUBUCHHS TUCIUTIIIIHU
R=20+40-+40=100 (6a:xiB)

HIxaJua BignmoBinHocTi OLIHOK

PeitTunrosa . PeiiTunr y
. 3HaYeHHs OUIHKHU . o
oliHKa BiZcoTkax, %
BinminHo — BiIMIHHMIT piBEHb 3HaHb (YMIHB) B MEXKax
A 000B’A3KOBOT0 MaTepiany 3, MOXKJIMBUMH HE3HACHUMU 90-100
HEIOJIKaMU.,
y:xe 1o0pe — T0CTaTHHO BUCOKHIA piBEHb 3HAHB (YMiHb) B
B Mexax 000B’SI3KOBOTO MaTepianny 06e3 cyTTeBHX (TpyOoHnx) 82-89
TTOMUJIOK.
c Jo0pe — 1o6puii piBeHb 3HaHDb (YMiHb) B Me&kKaX 000B’SI3KOBOTO 75.81
MaTtepiay 3 He3HaYHOI0 KUIbKICTh TOMMUJIOK.
3an0BiTbHO — TIOCEpeIHI PiBEHb 3HaHb (YMIHB) B MeXax
D 000B’A3KOBOTO MaTepiay i3 3Ha4HOIO KUTBKICTIO HEIOJIIKIB, 69-74
JOCTaTHIHN JUIs TOAAJIBIIOr0 HaBYaHHs abo *k mpodeciifHoi
USIIBHOCTI.
E JlocTaTHBO - MiHIMAIbHO MOXKJIUBHUI JIOMYCTUMUM pIBEHb 3HaHb 60-100

(yMiHB) B MeKax 000B’SI3KOBOTO MaTepiany.




He3amoBuIbHO 3 MOKIUBICTIO TOBTOPHOTO CKIIAJJAHHS —
HE3aJ0BUIbHUH piBEHb 3HaHb (YMiHb) B MEXax 000B’I3KOBOTO
MaTepiay 3 MOKJIMBICTIO HOBTOPHOTO MEPeCKIaaHHsI MiCIis
CaMOCTIHHOTO TIOOTPAIIOBAHHS.

FX 35-59

He3anoBuibHO 3 3 000B’I3KOBUM MOBTOPHUM BUBUYCHHSIM KypCY —
F HU3bKHI piBEHb 3HaHb (YMiHb) B MEXax 000B’SI3KOBOTO 1-34
MaTepially, 110 BUMarae MoBTOPHOTO BUBUEHHS MaTepialliB Kypcy.

9. OpieHTOBHMI MepeJTiK ek3aMeHAliHHUX NUTAHb
3 HaByanpHOI auctumiian HH.07 “AkTyajabHi npo6aemMu ¢izu4Hoi Ta MoJieKyJIsipHOT
eJIeKTPOHIKH"

. ®yH/1aMeHTaIbH1 OCHOBU (i3UYHOT 1 MOJIEKYISIPHOT €JICKTPOHIKH.

. OcHoBHI nonoxeHHs Qi3uKku TBepaoro Tina. [lorenuianbhi 6ap’epu. TyHenbHUI eeKT.
. MbkMonexkyaspHi cuiai. MoieKkyssipHi 1 aTOMHI CIIEKTPH.

. Hempsimi excriepuMeHTalIbHI JOKA3U ICHYBaHHS aTOMIB 1 MOJIEKYI.

. IcTopist MeToiB MIKpOCKOITIi.

. OnTu4Ha MIKPOCKOIIIS 1 CHEKTPOCKOITIS.

. EnextpoHHa MiKpOCKOTIis.

. ABTOEJIEKTpPOHHA 1 aBTOMOHHA MIKPOCKOITISI.

. CkanyBanpHa TyHelbHa Mikpockomnid 1 criekrpockomnis (CTM, CTC). ATomHo cuiioBa
Mikpockoris (ACM).

10. BukopuctanHs 30HA0OBUX METOIB B CY4aCHUX HAaHOTEXHOJIOTISX.

11. CTBOpEHHS MITYYHUX AaTOMHUX 1 MOJIEKYJISIPHUX CTPYKTYp 32 IOIOMOTOIO 30HAOBUX
METO/IIB.

12. locmimpKkeHHsT CaMOYIOPSAKOBAHUX MOJICKYJISIPHUX CTPYKTYP 3 MOJICKYJISIPHOTO 1
THTPAMOJIEKYISIPHOIO PO3ALTLHOIO 3AaTHICTIO.

13. Oco6iMBOCTI JOCHTIHKEHb B HAIBUCOKOMY BaKyyMi, PIIMHHUX CEPEIOBHINAX Ta
aTmocdepi.

14. CTM-ACM pocnimpkeHHs JOBTOJIAHITIOKKOBUX MOJIEKYII 1 iX MOXITHUX, MOJICKYII
PIOKUX KPUCTATIB, (DyJIepeHiB Ta IX MOXITHUX.

15. HocnimkeHHs 010JI0TTYHUX 00’ €KTIB Ta MEIMYHUX MpeIiapaTis.

16. Henpsami MeToau AOCTIHKEHb ATOMHUX 1 MOJIEKYJIIPHUX CTPYKTYP.

17. IndpavepBona Ta yapTpadioseToBa CIEKTPOCKOIIIS.

18. PEHTreHOCTPYKTYpHHI aHaTI3.

19. qudpaxiiis MOBUTbLHUX EIEKTPOHIB.

20. Oske-CIeKTPOCKITis, CIIEKTPOCKOITIS XapaKTepUCTUIHUX BTpaT. MeTo 1 HEUTpOHHOT
mudpakiii. Meroa nudpakiiii aToMiB remiro.

21. OcHOBHI 3371241 1 IEPCTIIEKTUBU CY4aCHOI MOJIEKYJIAPHOT €IEKTPOHIKH.
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10.PexomenaoBaHna Jiitepatypa:
3 HaByanpHOI auctumiiay HH.07 “AkTyajbHi npo6aemMu (pi3u4Hoi Ta MOJIeKYJISIPHOY

eJIeKTPOHIKH "
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M.: Mup, 1989. — 344 c.
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4, M. Patrep, /. Pataep. HaHOTeXHOJIOTHSI: TPOCTOE OOBSICHEHNUE OYEPETHOM TCHHATLHOM
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