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1. 3araabHa indopmanis

Ha3Ba nucoumiinm

Metoau OTpMaHHsI HAHOMAaTEepialiB

Buxnangau (-i)

Jlom’ stuko Muxaitiio AHTOHOBHY

KonraktHmii Tesiedgon BukiIagaya

0990063350, 0972577600

E-mail Bukiagaua

Mikhaylo.lopyanko@pnu.edu.ua

Popmart JIMCHUIIIHA

Ovyna

O0cHAr TUCHUILTIHA

6 KpeuTiB

Hocunanus Ha caiit qucranuiiinoro | http://www.d-learn.pu.if.ua/
HABYAHHS

KoncyabTanii 3rigHo 3 rpadikoM KOHCYIbTaIll

2. AHOTaNif 10 Kypcy

Hucnumiina «MeToau OTpUMaHHS HaHOMAaTepialiB» € BHOIPKOBOIO TUCIUILTIHOKO ITHKITY
JUCLUUIUTIH BUIBHOTO BHOOpPY cTyaeHTiB. Jucrumuiina «MeTroau OTpUMaHHS HaHOMAaTepiamiB»
NPUCBAYCHAa BUBYCHHIO HOBUX MOXMIIMBOCTEH Cy4acHOi (Di3MKH, 30Kpema, MaTepiallo3HABCTBA,
3aBJIIKU MIEPEXOY BiJl MAKpO- CIIOYATKY JIO MIKpO-, @ TeTep 1 0 HAHOCBITY. Y KypcCi pO3TIISHYTI
MUTaHHS, SKiI TOCYIOThCS Kiacudikallii HaHOMaTepialiB, METOIIB iX OTPUMAHHS, JOCIIHKEHHS, a
TaKOX PO3TJISIHYTO ICHYIOY1 Ta MEPCIEKTUBHI HAIPSIMKH MPAKTUYHOTO 3aCTOCYBaHHS MaTepiajiiB
HaHOPO3MIpIB.

Kypc no3Bomsie po3MHMpPUTH CBITOTJISA CTYAEHTAa Ta BUPOOUTH HABUYKU JJII CaMOCTIHHO1
poboTH.

3. Mera Ta uiii kypcy

MeTrolo JUCUMIUTIHM € CTBOPEHHS CTPYKTYp 13 po3MipaMu eJleMeHTIB y o0macTi
HAaHOMETPIB 1 BEIUKOIO T'YCTUHOIO TaKUX €JIEMEHTIB.

VY pe3ynbTari BUBYEHHSI KypCY CTYAEHT Ma€ HaOYTH TaKUX KOMIETEHTHOCTEH: 3HAHHS
npo kiacu(ikailo Ta MOJAUT HAMIBIPOBIAHUKOBUX KBAaHTOBUX CTPYKTYP Ha HYJIbBUMIpHI,
OIHOBMMIpHI Ta JBOBHUMIpHI; OCHOBHI (i3MuHI sBHIIA Ta OCOONMBOCTI MepeOynI0oBU
€HePreTUYHOr0 CIEKTPY B HHU3BKOPO3MIPHUX HAMIBIPOBIIHUKOBUX CHCTEMaX; OCOOJIMBOCTI
IPOSIBY KBAaHTOBO-PO3MIPHUX €(EKTIB B HYIbBUMIPHUX, OJHOBHUMIPDHMX Ta JIBOBUMIpHHUX
CTPYKTypax; SIBUIIE KBAHTYBaHHsS E€HEPreTHMYHOI'O CIEKTPY EJIIEKTPOHIB B CHJIBHUX MAarHITHUX
MOJISIX SIK B 00 €MHMX HAMiBIPOBIIHUKAX, TaK 1 B JIBOBUMIPHUX CHCTEMax;, ONTHYHI IPOLECH 32
y4acTIO €KCUTOHHUX 30y/KeHb B KBAaHTOBUX TOYKaX PI3HOTO pajiiyca, OCHOBHI TEXHOJIOTIUHI
METO/IU OJCpKaHHS KBAHTOBUX IIAPiB, HAHOHUTOK, HAHOYACTUHOK Ta HAJATPATOK; Kiacu(iKaIliro
HAIIBIPOBIIHUKOBUX HAArpaToOK Ta iXHI (I3UYHI BJIACTUBOCTI, MOXJIMBOCTI NPAKTHYHOTO
3aCTOCYBAaHHS HAIIBIPOBIAHUKOBUX KBAaHTOBHUX CTPYKTYp 1 Haarpatok B OITO-, MIKpO-,
HAHOEJEKTPOHIIl Ta CY4aCHUX TEXHOJIOTISIX.

VY pe3ynbTari BUBYCHHS JUCLUILIIHU CTYI€HTH TOBUHHI:

3HATH

- icCHyIouy KJ1acu(iKallito HaHOMaTepiaiB;

- OCHOBHI IPUHIMIIH MPAKTUYHOT'O OTPUMAaHHS HAHOPO3MIPHHUX MaTepiais;

- (G13UYHY CYyTh CY4aCHUX METOIB JIOCITIKCHHSI HAHOMaTepiaiB;

- BJIACTUBOCTI, TEXHOJIOTTYH1 aCMIEKTH OTPUMAHHS Ta 3aCTOCYBaHHS OKPEMHX KJI1aciB
HaHOMaTepialliB, 30KpeMa, QyJIepeHis;

- OCHOBHI 3aKOHHU TEOPETHYHOTO OIUCY HAHOCTPYKTYP Ta aHANI3y iX BIACTUBOCTEH.

BMITH

- BUKOPHUCTOBYBATH OTPUMAaHHI 3HAHHS JUIS PO3B’3aHHS Cy4acHUX 3a7ay,

- MPOTHO3YBAaTH TMIAXOAM IOJO0 OTPUMAaHHS HOBITHIX MaTepianiB i3 Hamepen
3aJaHUMHU (I3UYHUMU BIACTUBOCTSIMH;

- NPAaKTUYHO 3aCTOCOBYBATH CBOi 3HAHHSA WLIOJO ONTUMi3alii  (i3MYHUX
BJIACTUBOCTEH 0a30BUX MaTepiajliB Cy4acHOT €JIEKTPOHIKU MPU MOHMKEHHI X pO3MIPHOCTI;

- YMITH KOpHUCTYBaTHCS HaOyTMMH 3HAHHSMU NpPU PO3TJSLAI  PISHOMAHITHUX
NPAKTUYHMX 33124,




- CaMOCTIHHO TMIATOTYBaTH Ta 3pOOUTH JOMOBiIb IO CY4aCHOMY CTaHy
HAaHOPO3MIPHOTO MaTepiaJO3HABCTBA, BUKOPUCTOBYIOUM CAMOCTIMHMIA JiTepaTypHH MOIIYK.

4. PesyabTaTn HaBYaHHs (KOMIETEHTHOCTI)

InTerpajibHa KOMIETEHTHICTD

31aTHICTH PO3B’A3YBaTH CKJIAJHI CIELIaNTi30BaHI 3a/1adi Ta MPaKTH4YHI mpoOieMu 3 ¢i3uku
Ta/abo acTpoHoMii y mpodeciiiHiii AisIbHOCTI ab0 y mpoleci MOJANBIIOr0 HaBYaHHS, IO
nepeadadae 3acTOCYBaHHS TIEBHMX Teopii 1 MeTomiB (i3uku Ta/abo acTpoHOMIi i
XapaKTEPU3Y€ETHCS] KOMITJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB

3arajbHi KOMIIETEHTHOCTI

KO1. 3naTHicTh 10 aOCTPAaKTHOTO MUCIIEHHS, aHAI3Y Ta CHHTE3Y .

KO02. 3naTHicTh 3aCTOCOBYBATH 3HAHHA y MPAKTUYHINA CUTYyAIisX.

KO03. HaBu4ku BUKOPUCTAHHS 1H(1)OpMaLIII/IHI/IX 1 KOMyHIKaIlIfHUX TEXHOJIOTIH.

KO04. 3naTHicTh OyTH KPUTHYHUM i CAMOKPUTHIHAM.

KO05. 3naTHicTh npuitMaTtu 0OTPyHTOBaH| PilICHHS.

K06. HaBuuku Mix0ocoOHCTICHOT B3a€MOIII.

KO7. HaBuuku 3a1licHeHHS O€311€YHOI JisUILHOCTI.

KO08. 3naTHicTh omiHIOBaTH Ta 3a0€3ME€YyBaTH SKICTh BUKOHYBaHHUX POOIT.

KO09. Bu3HaueHiCcTh 1 HAIOJIETIIMBICTS II[O0 IOCTABJIEHNX 3aBAAHb 1 B3SITUX 000B’ SI3KIB.
K10. IIparnenss 1o 30epexeHHs] HABKOJIUITHHOTO CEPEIOBHIIA.

K11. 3maTHicTh AISITH COLIAIBHO BIAMOBIAAIBHO Ta CBIIOMO.

K14. 3patHicTe peanmizyBaTH CBOi MpaBa 1 OOOB’A3KM SIK 4IEHA CYyCILUIBCTBA,
YCBIIOMJIFOBaTH I[IHHOCTI I'POMAJSTHCHKOTO (BIJIBHOTO JIEMOKPATUYHOTO) CYCHUIBCTBA Ta
HEOOXITHICTh WOTO CTAJOr0 PO3BUTKY, BEPXOBEHCTBA IpaBa, MpaB i CBOOOM JIIOIWHM 1
rpoMajsHUHA B YKpaiHi.

K15. 3parHicTh 30epiratu Ta NPUMHOXXYBaTH MOpPaJbHi, KyJbTypHi, HAYKOBI LIHHOCTI 1
JOCSATHEHHSI CYCIIJILCTBA Ha OCHOBI PO3YMIHHS iCTOpii Ta 3aKOHOMIPHOCTEH PO3BHUTKY
MPEeIMETHOI 001acTi, iX MICIS y 3aranbHild CUCTEMI 3HAHb PO MPUPOIY 1 CyCIUITBLCTBO Ta
Yy PO3BHUTKY CYCHUIbCTBA, TEXHIKHU 1 TEXHOJOTIH, BUKOPUCTOBYBATH Pi3HI BUIU Ta GOpMH
PYXOBO1 aKTUBHOCTI JJIs1 aKTUBHOTO BiAMIOYMHKY Ta BEACHHS 3I0POBOTO CHOCOOY KUTTS.
K16. 3parnicte mo amanTariii Ta nii B HOBil cHTyallii, BMIHHS 3aCTOCOBYBAaTH 3J100YyTi
byHIamMeHTanbHI 3HAHHSA TPH po3poOIll HOBUX HAYKOBUX METOJUK B HOBITHIX
MIPOMUCIIOBUX TEXHOJIOTIAX, 3pa3KaxX HOBOI TEXHIKH 1 anapaTypH,

K17. 3naTHicTh 10 MOIIYKY, ONPAIfOBaHHS Ta y3aralbHEHHS MPOQECiitHOT Ta HAyKOBO-
TeXHIYHOI iH(popMarllii, poOUTH YCHI Ta MMCHMOBI 3BITH, MOMYJISIPU3YBaTH Cy4acH1
¢bi3uuHi KOHIEMIIIi cepen HedaxiBIliB.

CrnenianbHi (paxoBi) kommnerenTHOCTI

K18. 3nanHs 1 po3yMiHHS TEOPETHYHOTO Ta EKCHEPUMEHTAIBLHOTO 0a3ucy CydacHOi
¢bi3uKH Ta aCTPOHOMII.

K19. 3paTHicTh BUKOPHUCTOBYBAaTH Ha HpaKTI/ILIi 0a30B1 3HaHHSA 3 MaTEMaTHKH SIK
MaTeMAaTUYHOTO amapaTy (i3UKH 1 acTpOHOMIi MPU BUBYECHHI Ta JOCHIHKEHHI (I3MIHUX
Ta aCTPOHOMIYHUX SBHIIL 1 TIPOIIECIB.

K24. 3natHicTs BUKOpUCTOBYBAaTH 0a30Bi 3HAHHS 3 (DI3UKH Ta aCTPOHOMII IS pO3YMiHHS
OyZ0BU Ta MOBEAIHKH NMPUPOJHUX 1 MITYYHUX OO’ €KTIB, 3aKOHIB ICHYBAaHHS Ta €BOJIOLI]
Bceecsiry.

K25. 3gatHicTs BUKOHYBATH TEOPETHYHI T4 €KCIIEPUMEHTANIbHI TOCIIPKEHHS! aBTOHOMHO
Ta y CKJIaJll HAYKOBOI IPYIIH.




K26. 3naTHicTh mpamroBaTH 3 [pKepeliaMu HaBYaIbHOI Ta HAYKOBOI iH(OpMAIlii.

K27. 3naTHicTh caMOCTiIHHO HaBYATHCS 1 ONAHOBYBATH HOBI 3HaHHS 3 ()13UKH, aCTPOHOMIi
Ta CyMDKHMX Tally3en.

K28. Po3BunyTe BiguyTTss 0COOMCTOI BiANOBIAAIBHOCTI 3a JOCTOBIPHICTH PE3YJIbTATIB
IOCTI/DKEHh Ta JOTPUMAaHHA NPUHLUIIB aKaJeMi4HOl T0OpPOYEeCHOCTI pa3oMm 3
podeciitHOI0 THYUYKICTIO.

K29. VcBigomnenHs mnpodeciiHuX eTHYHUX aclekTiB (PI3UYHHX Ta aCTPOHOMIYHHX
JOCIIIKEHb.

K30. Opienranis Ha HaliBUIII HAYKOBI CTaHIApTH — OOI3HAHICTH  MIOZO
byHIaMEHTaIbHUX BIAKPUTTIB Ta TEOPiH, sIKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (i3HKH,
aCTPOHOMIT Ta IHIINX TPUPOJHUYNX HAYK.

K31. 3patHicTh 3m00yBaTH JOJATKOBI KOMIIETEHTHOCTI dYepe3 BHUOIPKOBI CKJIQJIOBI
OCBITHBOT IPOTpPaMH, CaMOOCBITY, HeOpMaIbHy Ta iHPOPMAIBHY OCBITY.

K32.3natHicTh 3acTOCOBYBaTH OCHOBHI (hi3W4HI TEOPIi 1 METOAM TEOPETUIHOT (PI3UKH IS
onucy (pi3MYHUX 3aKOHIB 1 KOHKPETHUX (PI3UYHUX SIBHILL.

K33. 3narnicte 3acTocoByBaTH 37400yTi (pyHAaMEHTabHI 3HAHHS MPHU PO3POOI HOBHX
HAYKOBHX METOJUK B HOBITHIX MPOMHCIOBHX TEXHOJIOTISX, 3pa3kax HOBOI TEXHIKH 1
amapaTypH.

K34. 3patHicTh cy4acHUX YSBICHb NPO OCHOBHI TEOPETHYHI UM €KCIIEPUMEHTAIIbHI
METOJIA TIPOBEJICHHS HAYKOBOTO MIOCTIIKeHHS (i3MYHUX 00 €KTIB Ta TEXHOJIOTTYHOTO
IIPOLIECY IXHBOTO CTBOPEHHS.

K35.3natHicTh BU3HAYaTH ONTHMalibHI YMOBH BHUKOHAHHS €KCIIEPUMEHTY IS

JOCSATHEHHS TIOCTaBJICHO1 Pi3MYHOT MeTH 1 (OPMYITIOBATH TEXHIYHI BUMOTH J0
KOMIIOHEHTIB €KCIIEPUMEHTAITbHOI METOTUKA

K36. 3naTHicTh mpuitmMaTi y4acth B po3poOIli HOBHX METOJIIB 1 METOAMYHUX ITiIXOJIB B
HAyKOBO-1HHOBAIIMHUX JOCTIDKEHHSIX Ta 1H)KEHEPHO-TEXHOJIOTTYHIN TisITHHOCTI.
K37. 3nmaTHiCTh BHUKOPHUCTOBYBATH 3HAHHS 1HO3€MHOI MOBHU JUIsl BUBUEHHS HAayKOBOI
¢bi3nyHOi miTeparypu Ta y npodeciiHoMy CIUIKYBaHHI 3 IHO3EMHUMH KOJIETaMHU.

OuikyBaHi NporpamMHi pe3yabTaTH HABYAHHS

[TP02. 3HaTtum i1 po3ymitu (i3MyHi, MATEMAaTHYHI Ta KOMI'TOTEPHI MOJEN AJs JOCITiIKEHHS
GI3UYHUX SBUI, TPUIAAIB 1 HAYKOEMHHUX TEXHOJIOTiH, Ta METOIU JOCTIIKEHHS BIACTHBOCTEH
PEUOBHH 1 MaTepiajis.

ITP05. 3HaTi OCHOBHI aKTyaJbHI MPOOJIEMH CydacHOi (Pi3UKU Ta ACTPOHOMII.

ITPO6. OuiHOBaTH BIUIMB HOBITHIX BIAKPUTTIB Ha PO3BUTOK Cy4acHOi (pi3UKH Ta aCTPOHOMIT
[TP13. Po3ymiTu 3B’5130K (pi3uKH Ta/ab0 acTpOHOMII 3 IHIIUMHU NPUPOJHUYUMH Ta IHKEHEPHUMHU
HayKkamu, OyTH OOI3HaHUM 3 OKpeMHMH (BIIMOBIIHO IO Creliali3allii) OCHOBHUMHU MOHSATTSIMH
NpUKIaAHOT (I3MKH, MaTepiaJO3HABCTBA, IHXKEHepii, Ximii, 6i0y10rii TOIIO, a TAKOX 3 OKPEMUMHU
00’exkTaMu  (TEXHOJOTTYHMMHU TPOLECAMHU) Ta TNPUPOJHHMHU SBHINAMH, IO € TIPEIMETOM
JIOCTIDKEHHST IHIIMX HayK 1, BOJHOYAac, MOXYTb Oyru mnpeaMeramu (Qi3UYHHX abo
ACTPOHOMIYHHX JIOCIiKEHb.

ITP17. 3naTu 1 po3yMiTH poJIb 1 Micie (Pi3UKH, ACTPOHOMII Ta IHIIUX MPUPOJIHUYUX HAYK Y
3arajibHii CUCTeMI1 3HaHb PO MPHUPOJY Ta CYCIILUIBCTBO, Y PO3BUTKY TEXHIKM i TEXHOJIOTIH Ta y
(dbopMyBaHHI Cy4aCHOTO HAyKOBOTO CBITOTJISY.

[1P27. 3naTHicTh MOSICHUTH (PI3UKY MPOIIECIB caMOOpraHizailii, 110 MPOTIKAKOTh I 4aC CUHTE3Y
HAHOCTPYKTYp Ta HACTYIHUX iXHIX 0OpOOOK.

5. Opramni3anisi HABYaHHS KYpCy

OO6csr Kypey

Bun zangarrs ‘ 3arajapHa KUIBKICTH TOQUH




JeKIiT 26
nabopaTopHi 34
caMoCTiliHa po0oTa (BUKOHAHHS 1HMBIAyaJbHUX 3aBJIaHb) 120
O3Haku Kypcy
Cemectp CrenianbHICTh . Kype HOpM.aTHBHHVH /
(pix HaBYaHHS) BUOIPKOBUI
3 104 dizuka Ta 2 Bubipkosi
actpoHowmis, 105 JTUCIHTLUTIHI
npuKiIaaHa Gizuka (MMCHMILTIHA
Ta HaHOMaTepianu BUIBHOTO BHOODPY
CTYJICHTA)
Temaruka Kypcy
Tema, mian dopma Jlireparypa | 3aBnaHHS, Bara Tepmin
3aHATTA rof OLIIHKH BUKOHAHHSI
Tema 1. KBanTOBI Jlexuis/ 3rigHo Sron./ 1-10 3rigHo
TOYKHU, KBAHTOBI IIPAKTUYHE CIIUCKY 4 ron Oais, po3KIany
HUTKH, KBAaHTOBI 3aHSTTS JiTeparypu (TecTn) 3aHATh
CTIHKHU
Tema 2. Jlexuis/ 3rigHo 4 ron./ 1-10 3rigHo
Knacudikaris HpPAKTHYHE CITUCKY 4 ron OaJiB, pO3KIaLy
HaHOMaTepialiB. 3aHsATTS/ airepaTypu (tectn)/ 6 1-4 3aHSATb
Bickepu, nabopaTopHe roa.(3Bir mo | (11a6.po0)
BUCOKOTEMIIEPATYPHI | 3aHSITTS po6oTi)
Ha/IIPOBITHHUKH.
@DOTOHHI KPUCTAIH.
HanotpyOku
JlabopaTopHa
pobora 1.
TexHonoria anMasis
1 aJIMa30moA10HUX
MmarepiajiB
Tema 3. Po3mipHi Jlexuis/ 3rigHo 4 ron./ 1-10 3rigHo
eeKTH, KBaHTOBO- IIpaKTUYHE CIICKY 4 ron 6ais, po3Kiany
po3MipHi edekTu 3aHATTS/ JiTepaTypu (tectu)/ 7 1-4 3aHSIThH
JlaGopaTopna nabopaTopHe roj.(3Bit mo | (1a0.po0o)
podota 2. OynepeHu | 3aHATTS po6oTi)
1 MaTepiaiu Ha iX
ocHOBI. Byrienesi
HaHOTPYOKHU
Tema 4. Oi3uuH1 Jlexuis/ 3rigHo Sron./ 7 1-10 3rigHo
OCHOBHU KBaHTOBO- nabopaTopHE | CHHCKY roz.(3Bit 1o 6ais, po3KiIany
PO3MIPHHUX CTPYKTYp | 3aHSITTA JiTeparypu po6oTI) 1-4 3aHAThH
JlaGopaTtopna (11a6.po0)
podota 3. ®pakranu
y (i3uii TBEpIOTO
Tia
Tema 5. 'yctuna Jlexuis/ 3rigHo 4 ron./ 1-10 3rigHo
CTaHIB y IIpaKTUYHE CIIUCKY 4 ron 6ais, po3Kiany
HU3bKOPO3MIPHUX 3aHATTs/ JiTeparypu (rectn)/ 7 1-4 3aHATH
cUCTEMax naboparopHe roj.(3Bitr mo | (1a0.po0o)
JlaGopaTopua 3aHATTA po6oTi)




po6ota 4. MoHo- i

MYIbTU(PAKTATH.

OpakranbpHi

arperatu

Tema 6. Anmasu i Jlexuis 3rigHo Sron./7 1-10 3rigHo

aJMa3oIioai0H1 CIIUCKY roJ1.(3BIT 1O Oauris, po3KIany

Martepiaiu Jireparypu po6oTI) 1-4 (naG. | 3aHATH

po6)

Tema 7. Texuomorist | Jlexuist/ 3rigHo 4 ron./ 1-10 3rigHo

anMmasis 1 IIpaKTUYHE CIIMCKY 4 rop. 6aiB, po3Kiany

aJIMa30MOA10HIX 3aHATTS Jireparypu (TecTn) 3aHATh

MarepiajiB

Tema 8. @ynepenun 1 | Jlekuis 3rigHo Sron./ 1-10 3rigHo

Martepiany Ha ix CIICKY (xOHTpOJIbHA 6ais, po3Kiany

ocHOBI. Byrienesi Jireparypu poboTa) 3aHATh

HaHOTPYOKH

Tema 9. ®pakranuy | Jlekuis/ 3rigHo Sron./ 1-10 3rigHo

¢bi3uI1i TBEPIOTO TUNA | IPAKTUYHE CIIMCKY 4 ron Oais, po3KkiIany
3aHATTA JiTepaTypu (TecTn) 3aHSTh

Tema 10. Mono- i Jlexuis/ 3rigHo 4 ron./ 1-10 3rigHo

MYJIbTH(paKTaIH. IIpaKTUYHE CIIMCKY 4 ron 6ais, po3Kkiany

@paxranpHi 3aHATTs/ Jireparypu (rectn)/ 6 1-4 3aHATh

arperaTu nabopaTopHe roa.(3Bir mo | (11a0.po0)

JlaGopaTtopna 3aHATTA po6oTI)

pobora 5.

OTpumaHH

HAMIBIPOBITHUKOBHX

HaHOMaTepiais:

airorpadis,

emiTakcis

Tema 11. Metoau Jlexuis/ 3rigHo 4 ron./ 1-10 3rigHo

CUHTE3Y IIpaKTUYHE CIICKY 4 ron Oais, po3KIany

HaHOMaTepiaiB 3aHATTS/ JiTeparypu (rectn)/ 7 1-4 3aHATH

JlaGopaTopna nabopaTopHe roj.(3BiT mo | (1a0.po0o)

poo6ora 6. 3aHATTS po0boTi)

Bukopucranus

camooprasizaiii B

HAHOTEXHOJIOTISIX

Tema 12. Jlexuis/ 3rigHo Sron./ 7 1-10 3rigHo

OtpumaHHA nabopaTopHE | CHHCKY roz.(3Bit 1o 6anis, po3Kiany

HAIIBIPOBITHUKOBUX | 3aHATTS Jireparypu po6oTi) 1-4 3aHSThH

HaHOMAaTepiaiB: (;1a6.po0)

airorpadis,

emirakcis

JlabopaTopna

poborta /. Metonu

XIMIYHOTO 30MpaHHs

MOBEPXHEBUX

HAHOCTPYKTYP

Tema 13. Jlexuis/ 3rigHo 4 ron./ 1-10 3rigHo

Camoopranizanis Ta | IpakKTUYHE CIIMCKY 4 ron 6aiB, po3KiIany

camo30ipka y 3aHATTS/ JiTepaTypu (tectn)/ 7 1-4 3aHSITh




HAHOTEXHOJIOTSIX.
OcHoBHI
BJIACTUBOCTI
CaMOOpTaHi30BaHUX
cHCTEM
JlabopaTopna
podoTa 8.
OTpumaHHs
reTepPOCTPYKTYD 3
KBaHTOBUMH
TOYKAMU

nabopaTopHe
3aHATTA

roJ1.(3BIT 1O
po0boTi)

(;1a0.po0)

Tema 14.
Bukopucranus
caMmooprasizailii B
HAHOTEXHOJIOTISIX

JTexuis/
MPaKTHYHE
3aHSTTA

3rigHo
CIUCKY
JiTeparypu

S5ron./ 7
roJ1.(3BIT 1O
po0boTi)

1-10
Oauis,
1-4 (;1a6.
po6)

3rigHo
pO3KIaIy
3aHATH

Tema 15. Meroau
XIMIYHOTO 30UpaHHs
MOBEPXHEBUX
HaHOCTPYKTYD
JlabopaTopHa
po6ota 9. Meroau
OTPUMAaHHS
BYIJICLIEBUX
HaHOMaTepialiB

Jexnis/
MPAKTUYHE
3auAarTs/
nabopaTopHe
3aHATTS

3rinHO
CIIUCKY
JiTeparypu

4 ron./
4 rop.
(TecTH)

1-10
Oauis,

3rigHo
pO3KIaTy
3aHATH

Tema 16.
OtpumaHHA
TeTEePOCTPYKTYD 3
KBaHTOBUMH
TOYKaMU
JlabopaTopHa
podota 10.
JlocaimKeHHs
Tonorpadii moBepxHi
TBEPAMX T
METOJIOM aTOMHO-
CUJIOBUI
MIKpPOCKOMII B
KOHTaKTHOMY
pexumi

Jlexnisa/
MPAKTUYHE
3auarrs/
nabopaTopHe
3aHATTS

3rigHo
CITUCKY
JiTeparypu

Sron./
(xOHTpOJIBHA
pobora)

1-10
Oauris,

3rigHo
po3KIamy
3aHATH

Tema 17. Metoau
OTPUMAaHHS
BYIJICLIEBUX
HaHOMaTepialiB

JTexuis/
MPaKTHYHE
3aHSITTA

3rigHo
CIUCKY
Jireparypu

5ron./
droxg
(TecTH)

1-10
Oauris,

3rigHo
po3KIamy
3aHATH

Tema 18.
JlocaimKeHHs
Tonorpadii moBepxHi
TBEPAMX T
METOJIOM aTOMHO-
CHIJIOBHI
MIKpPOCKOIII B
KOHTaKTHOMY
pexumi

Jlexuis/
MPaKTHYHE
3aHSITTA

3rigHo
CIIUCKY
JiTeparypu

4ron./

4 ron
(tectu)/ 6
ro1.(3BIT 1O
po06oTi)

1-10
Oauris,
1-4
(;1a6.po0)

3rigHo
po3KIamy
3aHATH




Tema 19.
JlocaimKeHHS
Tonorpadii moBepxHi
TBEPAMX T
METOJIOM aTOMHO-
CUJIOBUI
MIKpPOCKOMII B
0€3KOHTAaKTHOMY
pexumi
JlabopaTopHa
podora 11.
JlocaimKeHHs
Tonorpadii moBepxHi
TBEPAMX T
METOJIOM aTOMHO-
CUJIOBU
MIKpPOCKOIII B
0€3KOHTAaKTHOMY
pexumi

Jlexis/
MPAaKTUYHE
3auarTs/
nabopaTopHe
3aHATTS

3rigHo
CITUCKY
JiTeparypu

4 ron./

4 ron
(tectm)/ 7
roJ1.(3BIT 1O
po0boTi)

1-10
Oauis,

(;126.po0)

3rigHo
po3KIamy
3aHATH

Tewma 20. [Tpunnmn
pobotu i 6ynoBa
€JIEKTPOHHOTO
MIPOCBIYYIOUOTO
MIKpOCKOMa y
BHUBYEHHI CTPYKTYpHU
TBEPAMX T

JTexuis/
MPaKTHYHE
3aHSTTA

3rigHo
CIUCKY
JiTeparypu

Sron./ 7
roJ1.(3BIT 1O
po06oTi)

1-10
Oauris,
1-4
(;120.po0)

3rigHo
po3KIamy
3aHATH

Tema 21. [IpakTuune
3aCTOCYBaHHS
HaHOMaTepiais.
OnHOEneKTpOHHUN
TPaH3HUCTOP.
KBanToBuii

KOMIT OTep

JTexuis/
MPaKTHYHE
3aHSITTA

3rigHo
CIIUCKY
Jireparypu

4ron./

4 ron
(tectu)/ 7
ro1.(3BIT 1O
po0boTi)

1-10
Oauis,
1-4
(;120.po0)

3rigHo
po3KIamy
3aHATH

Tema 22.
I'erepocTpykTypH —
OCHOBA CyYaCHUX
HaMIBIPOBITHUKOBHX
TEXHOJIOT 1
JlabopaTopHa
podora 12.
[Tpuniun po6otu i
OynoBa
€JIEKTPOHHOTO
IIPOCBIYYIOUOTO
MIKpOCKOIa y
BUBYECHHI CTPYKTYpHU
TBEPAMX T

Jlexisa/
MPAKTUYHE
3auarTs/
nabopaTopHe
3aHATTS

3rigHo
CIUCKY
JiTepatypu

S5ron./7
roJ1.(3BIT 1O
po06oTi)

1-10
Oauis,
1-4 (;1a0.
pob)

3rigHo
po3KIamy
3aHATH

Tema 23.
I'erepocTpykTypH 3
KBAHTOBHMH SIMaMH 1
HaJl IPaTKaMHU.
Camooprasxizarfist

Jlekuis

3rigHo
CIUCKY
Jireparypu

4 ron./
4 ron.
(TecTH)

1-10
Oauris,

3rigHo
po3KIamy
3aHATH




HAaHO4YaCTHHOK ‘ ‘ ‘

6. CucreMa OLiHIOBaHHS KypCY

3arasipHa cucTeMa OIIHIOBAHHS Jlnist mepeBipky 3HaHb, YMiHb 1 HABUYOK CTYJEHTIB IpHU
KypCy BHUBYEHHI HABUAIBbHOI JUCLHUIUTIHU BUKOPUCTOBYIOTHCS
Taki (OpPMHU KOHTPOJIIO: - TIOTOYHMM; - MiJCYMKOBHUIH

(3amix). IToTo4yHWIT KOHTpOJIb Tependavae OIIHIOBAaHHS
nabopaTOpHUX  pOOIT  CTYAEHTIB Ta  pe3yJbTarTiB
TecTyBaHHs. IliICyMKOBUH KOHTpPOJIb 3IHCHIOETHCS Ha
OCHOBI HAKONWYEHUX OaJiB MPOTATOM CEMECTPy B
IpoIleci MOTOYHOTO KOHTPOJIIO.

Bumoru 10 nucbMoBo1 po6oTH 3BiT mO abopaTOpHUX POOOTaxX BKIOYAE 3a3HAYCHHS
METH Ta 3aBIaHHs Jab0paTopHOi PpoOOTH, BUXIJHI JaHi,
OCHOBHI PO3paxyHKOBi (hopmynu, oQOpMIICHI Y BUTIISII
Tabmuib. BUKOHAHHS 3BITY 3aKiHUY€THCS BHCHOBKOM,
SKHH € KOPOTKUM MiJICYMKOM JIab0paTopHOi pOOOTH.

CeMIHApCHKi 3aHATTA -

YMOBHU J0nyCKY 10 MiicyMKoBoro | CTyIeHT JOIMyCKaeThCsl 10 MiACYMKOBOTO KOHTPOJIO 3a
KOHTPOJIIO HAsBHOCTI 3BITIB 710 JJaOOPaTOPHUX POOIT Ta BUKOHAHHIO

BCIX J1abOpaTopHUX poOIT, a TaKoX pe3yJbTaTiB

TECTYBaHHsI 110 TEMATHIll IPAKTUYHUX 3aHATb.

7. lHoaiTuka Kypcy

Konni hopmu nmopyiieHHs: akageMiqHOT J0OPOYECHOCTI HE TOJIEPYIOThHCHS.

Ioaitnka BUcTaBJeHHsl OaniB. BpaxoByloThcst Oanmu HaOpaHi Ha NPAKTUYHUX — Ta
1a00paTOPHUX 3aHATTAX, IOTOYHOMY TECTYBaHHI, caMOCTiiHil poOoTi. IIpu ibomMy 060B’3K0BO
BPaxOBYIOThCSI IPUCYTHICTh Ha 3aHATTAX Ta AKTUBHICTh CTYACHTA ITi/1 4aC MPAKTUYHOTO 3aHATTS,
HEJIOMYCTUMICTh MPOIYCKIB Ta 3ali3HEHb HA 3aHATTSA; KOPUCTYBAaHHS MOOUIBHMM Tele()OHOM,
IUTAHIIETOM YH IHIIUMU MOOUIBHMMH HPUCTPOSIMU TiJl Yac 3aHSATTS,; HECBOEYACHE BUKOHAHHS
MIOCTaBJICHOTO 3aB/aHHA 1 T. 1H.

Bumorn Bukiaanavya. KoxxeH BUKIIaa4 CTaBUTh CTYACHTaM CHCTEMY BUMOT Ta IPaBHI
MOBEJIHKN CTYJICHTIB HAa 3aHITTAX, JOBOJUTH JIO iX BiqoMa METOAMYHI peKOMEHMalii moa0
BUKOHAHHS KOHTPOJIBHUX POOIT, TECTOBUX 3aBJaHb. Bce 1€ rapaHTye BHCOKY €(QEKTHBHICThH
HABYAJILHOTO MPOIIECY 1 € 000B’I3KOBOIO ISl CTY/ICHTIB.
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