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Onuc HABYAJIBLHOI AMCIUILIIHA
IHAYCTPIAJIbHI HAHOMATEPIAJIU TA HAHOTEXHOJIOI'I
Kypc: «IngyctpianbHi HaHOMAaTepiald Ta HAHOTEXHOJIOTI». € KOMIUIEKCHOIO
JUCLIMIUTIHOIO, IO MICTUTh OCHOBHI BIJIOMOCTI MPO CIIOCOOM OTpUMaHHS
OloreHHUX MarepiajiB 1 METOAM iX (hI3MYHOrO Ta XIMIYHOTO aHaIi3y BUBUCHHS
iXHpOoi OymOBM Ta BJACTMBOCTEH TEXHOJOTrl BHUKOPHCTaHHS, OTPHUMAHOL
e(hEeKTUBHOCTI.

I'any3b 3HaHb, cIENIAJIbHICTH, OCBITHSI IPOrPaMa, OCBITHIN CTyNiHb

OCBITHBOTO CTYIICHS Marictp

["anmy3p 3HaHb 19 «ApxirekTypa Ta Oy1iBHULITBO»
CrerianbHICTD 192-«byniBHUIITBO Ta NUBIJIbHA 1HKEHEPIs»
OcBiTHS TIporpama «byaiBHUIITBO Ta UBLUIbHA THXKEHEPISN»

XapakTepucTHKA HABYAJIbHOI TN CHUILTIHI

Bun BubipkoBa
3aranpHa KijabKiCTh TOQUH 120
Kinskicts kpeautiB ECTS 4
KinpKkicTh 3MICTOBUX MOJYJIiB 3
Kypcosuit mpoekT (pobota) (3a -
HasIBHOCTI)

dopma KOHTPOJIIO eK3aMeH

IToxa3HUKH HABYAJIBbHOI JMCIUILIIHHA VIS JCHHOI Ta 32049HO0I ()OpM 3100yTTsI BUIIIOI OCBIiTH

Jlenna ¢popma 3aouHa Gopma
3100YyTTsI BUIIIO1 OCBITH 3100YyTTs BUIIIO1 OCBITH

Kypc (pik miaroroBku) 2 -
Cemectp 4 -
Jlex1iitni 3aHATTI 10 200. -
ITpakTHyHi, ceMiHApChK1 3aHATTS - -
JlabopatopHi 3aHITTS 10 200. -
CamocrtiitHa poboTa 100 200. -
KinpkicTh THKHEBUX ayIUTOPHUX FOJUH 2 200. -

JUIs AeHHO1 (popmMu 3100yTTS BULIOT

OCBITH




1. Mera, 3aB1aHHSI, KOMIIETEHTHOCTI Ta IPOrPaMHi pe3yJabTaTH
HABYAJBLHOI TUCHUILTIHA
Meta JTUCHIUTUTIHU BUBYCHHS CTPYKTYpPHHX, (b13UKO-XIMIYHUX
TaTOKCUKOJIOTITYHUX aCIEKTIB OE3MeKH MaTepialliB 1 MPOIECiB HAHOIHAYCTpIi, a
TaKOX TEXHIYHE Ta TEXHOJIOTIUHE 3a0e3MeueHHs] BUPOOHUIITBA HAHOMIPOIYKIIIi.

3aBIaHHS BUBUYCHHS IUCLIUIUIIHUA € BUBUCHHS:
- BHUBYCHHS OCHOBHUX MPUYMH BUHHUKHEHHS 3arpo3, MOB'S3aHUX 3 PO3BUTKOM
HAHOIHAYCTPIi, @ TAaKOXX PU3HKIB JIOJUHHU, TBAPUH, POCIUH 1 HABKOJIHUIIHHOTO
CepeZIOBHINA B3B'SI3KY 3 PO3BUTKOM MIPOIECIB HAHOIHAYCTPii 1 BUPOOHHUIITBOM
HaHOMAaTEPiaiB.
- BUBYCHHSI MEXaHI3MIiB BILTHBY IPOIIECIB HaHoin[yCTpi'l' Ha OloJoTiyHI 00'€KTH ,
OCHOBHI HampsAMKH HEWTpaizallii 3arpo3, MoB's13aHUX 3 BUKOPUCTAHHSIM MPOIYKTIiB
HAHOIHAYCTPii 1 PO3BUTKOM TEXHOJOTi IX CTBOPEHHA, a TaKOX MHUTaHb
MOTEPETHbO1 OI[IHKA PHU3HKIB, TMOB'A3aHUX 3 BUKOPUCTAHHSAM HAaHOMATEpialiB Ta
MIPOIIECIB HAHOTEXHOJIOT1M.
- (hopMyBaHHS ysBIEHb MPO 3aXOJM 3 HEUTpasizallii 1 3MEHIIICHHIO HMOBIPHOCTI
HAHO3arpo3, a TakoX BHUPOOJEHHIO HABUYOK IIPOEKTYBaHHS  €JIEMEHTIB
TEXHOJIOTIYHUX IUMKIIB BUPOOHUIITB HAHOMATEpiadiB, HAHO- Ta MIKPOCHUCTEM 3
MIHIMQJIBHO JOMYCTUMUMH pPHU3UKAMH I JIIOJMHU 1  HABKOJHUIIHHOTO
CepelI0OBULIA.
Haoymmsa komnemenmuocmeit.
- iHTerpanbpHa KoMieTeHTHICTh(IK):
IK. 3pnatHICTh pO3B’sI3yBaTH 3aJadl Ta OpOOJEMH PI3HOTO pPIBHS CKJIATHOCTI
HAyKOBOT'O, TEXHIYHOTO Ta TMEJarorivHoro XapakTtepy Yy MOpoleci HayKOBO-
JOCIIITHOT, OCBITHBOI JISUIBHOCTI Ta Yy BUPOOHHYUX YMOBax MiANPUEMCTB
OymiBenbHOT ramys3i Ta cpepu OymiBHUIITBA 1 IUBUIBHOI 1HXKEHEPIi, 110 Tiependavae
3aCTOCYBaHHSA 0a30BUX TEOPETHUYHUX 3HAHb, PO3BUHYTOI CHCTEMH JIOTIYHOTO
MUCJIEHHSI, KOMIUIEKCY TeOpii Ta METO/iB PyHIaMEHTAIbHUX 1 MPUKIIAIHUX HAYK.
- 3araipHi komnereHiii (3K):
3KO01. 3xatHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAJI3y Ta CHHTE3Y.
3K02. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYaIlisIX.
3KO03. 3aaTHIiCTh 3acTOCOBYBaTH 1H(MOPMAIIiiiHI Ta KOMYHIKAIIIHI TEXHOJIOTIT TS
NOIIYKY Ta aHalli3y HayKOBO-TEXHIYHOI 1H(}opmalii, oprasizamii HayKOBHX
JOCHI)KeHb, TPOBOJUTH CUCTEMHMH aHalli3 1 OMNpallfoBaHHS OJCp>KaHUX
pe3ynbTaTiB.
3K04. 3paTHiCTh [0 NPOBEACHHS HAYKOBHX JOCHIDKEHh Ha BHCOKOMY
npodeciitHomy piBHi. 3K05. 3paTHICTP BUMTHCS 1 OBOJIOJIBATH CyYacCHUMU
3HAHHSIMU, MparHeHHs 10 caMopo3BUTKy. 3K06. 3naTtHicTh TeHepyBaTH HOBI 11€1
(KpeaTHBHICTB).
- cnemianbHi ((paxosi) kommereHTHOCTI crerianbHoCcTI (CK):
CKO1. 3nanHs Teopiit, 3aKOHOMIPHOCTEW, METOMAIB (JITOPUTMIB) 1 CIOCOOIB
JUSTEHOCTI 17151 GOPMYBaHHS Ta BIPOBAKEHHS MPOQECIiHHOT MsUTBHOCTI.
CKO02. 3patHicTh [0 aHami3dy Cy4acHHX HampsMiB, TEHIEHIIH pPO3BUTKY
OyAiBeNbHOI Tally3l, CHHTE3Y HOBHX 1€ Ta iX peasizaiii.



CKO03. 3natHicTh caMOCTIHHO TJIaHYBaTH, OPTaHi30BYBaTH Ta MPOBOAUTH HAYKOBI
JOCIIIJIKEHHSI, B HaBYAJIbHUX YMOBAaxX, HAyKOBO-IOCIIIHMX Jaboparopii Ta y
BUPOOHMYMX YMOBAX, IPOTHO3YBAaTH Ta OLIHIOBATH OTPUMAaHI PE3YJIbTATH.

CKO4. Bminnas ckinagaTd Ta o(OpMIIIOBATH HAYKOBO-TEXHIYHY Ta HOPMATHUBHY
JTIOKYMEHTAIIlI0, KPECJIICHHS, HAayKOBI1 3BITH, JIONIOB1/Ii, CTaTTi, MATEHTH Ta 1H.

CKO06. 3pathHicTh BHKOpUCTOBYBaTH mpodeciiiHonpodiaboBaHl 3HAHHS IS
pO3pOOJICHHST TTporpaM PO3BHUTKY Ta (DYHKI[IOHYBAHHS MIANPHEMCTB OyaiBEIbHOI
ramysi.

CKO7. 3patnicTe mpuiiMaTé palliOHAJbHI 1HXEHEPHO-TEXHIYHI Ta I1H)XKEHEPHO-
TEXHOJIOT14HI PIIIEHHS, BIPOBAKyBaTH 1HHOBAIIiiHI pO3pOOKH y BUPOOHHUIITBO Ta
oOTpyHTOBYBaTH AONUIBHICTE iX peamizarii. CK0S. 3maTtHicTh opraHi3oByBaTH Ta
PO3BUBATH 30BHIIIHI 3B’A3KM YCTaHOB, MiIMPHEMCTB Ta OpraHi3aiiil OyaiBeabHOI
ramysi.

CKO09. 3paTHicTh OpraHi3oByBaTH CHUCTEMY KOHTPOJIIO SKOCTI Oy/IiBEeIbHOT
MPOYKINIT 3 HAIAHHSI MOCTYT Ta BUKOHAHHA Oy11BEJIHHUX POOIT.

CK10. HaBuuku BUKJIaAAIBKOT MISJIBHOCTI T BOJIOJIHHS CY4aCHUMH METOJaMH Ta
3aco0aMu HaBYaHHS 3 BpaxyBaHHSIM OCHOB IICUXOJIOTI Ta MEeIaroriku.

Ilpozpamnui pezynomamu naguannusn (IIPH):
[TPH2. 3actocoByBaTtu cheriajii3oBaHi KOHUENTyaldbHI 3HAHHS, L0 BKJIIOYAIOTH
Cy4yacHI HayKOBI 3JI00YTKH, & TaKO)X KPUTUYHE OCMHCIICHHSA CY4aCHHX IpOOJIEM B
raixy3i OyJIIBHMIITBA Ta LIUBUIBHOI 1HXXEHEPIi AJIA pO3B’sI3yBaHHA CKJIAAHHUX 3a7ad
npodeciitHOl TISITBHOCTI.
[IPH6. 3acTocoByBaTH Cy4acHI MaTeMaTH4HI METOAM I aHAII3y CTATUCTUYHHX
JAHUX, PO3paxyHKy Ta ONTUMI3allii MapaMeTpiB NPOEKTYBAHHS Ta TEXHOJOTTYHHUX
MIPOIIECIB 3BEJICHHS OY/IBENb Ta CIIOPYI.
[IPHS. BincmigkoByBaTH HaWHOBINII JOCATHEHHS B OOpaHidl creranizarii,
3aCTOCOBYBATH iX JJIsI CTBOPCHHS IHHOBAITIH.
[TPH10. 36upatu HeoOXimHy iHGOpPMAIIIO, BUKOPUCTOBYIOUH HAYKOBO-TEXHIUHY
JiTeparypy, 6a3u JaHUX Ta 1HIII JpKepesia, aHalli3yBaTH 1 OI[IHIOBATH 1i.
[IPH11. JloTpumyBaTUCh HOpPM aKaJEMIYHOI JOOPOYECHOCTI, 3HATH OCHOBHI
MpaBOBI HOPMH MIOJI0 3aXUCTy I1HTEJICKTYyaJIbHOI BJIACHOCTI, KOMEpIliam3arrii
pe3yabTaTiB HAyKOBO-IOCITHOT, BUHAX1THUIIBKOT Ta IPOEKTHOI JisSJILHOCTI.

2. [Iporpama Ta CTPYKTYpa HABYAJBHOI TMCUMILIIHM JIJISA:
— TIOBHOTO TEpMIHY JeHHOI1 (3a04HOi) (popmMu HaBUaHHS 3400YTTS BHUIIOI
OCBITH.



HasBu 3MicToBUX

Kinexicte rogua

neHHa hopma

3aouna dhopma

. ‘= o) y TOMY YHCIT1 o) y TOMY YHCITi
MOZYJIIB 1 TEM ; 5 g
= Ei JeK | mp. | mab | iHg | C.p. Ei jek | mp | ;mad | iHg | c.p
1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13 | 14
3wmictoBuii Monyinb 1. Knacugikauin nanomamepianie

Tema 1. Beegennst | 1-2 |24 | 2 - 2 - 20 |- - - - - -
Tema 2. 34 (24 |2 - 2 - 20 |- - - - - -
Knacudikarist ta
METOH OTPUMAHHS
HaHOMaTepiasiB
Pa3om 3a 48 4 - 4 - 40 | - - - - - -
3MICTOBUM
Moaysem 1

3micToBUl MONYIb 2. Memoou ompumanna ma 00C1ioHceHHA

Tema 1.

Metoan
JOCIIJPKEHHSA
CTPYKTYpPHUX,
GI3UYHUX 1
XIMIYHHX
XapaKTEPUCTHK
HaHOMaTepiasiB

5

24

2

2

20

Tema 2.
XapakTepucTUKu
HAHOYACTUHOK, IO
BU3HAYAIOTh 1X
MOTEHIIIHHY
TOKCHYHICTH

24

20

Pa3omMm 3a
3MICTOBUM
MoOAayJeM 2

48

40

3mictoBuii Monyib 3. Tokcukonozia nanomamepianie

Tema 1.

OriHka Ta
3aI100iraHHs
PHU3UKIB MOB'S3aHUX
3 Hanoinnycrpiero

7

24

2

2

20

Pazom 3a
3MICTOBHUM
MoayJem 3

24

20

Ycporo rogua

120

10

10

100




3. Temu 12a00paATOPHUX 3AHATH

No Hasga temu KinbkicTh
3/m TOJIUH

1 | BuBuYeHHS  OCHOBHHUX  €JEKTPO(QI3MUHUX  MapaMeTpiB 2
€JIEKTPOICKPOBOTO CHUHTE3y HAHOMATEPIaliB.

2 | JocmimkeHHS KIHETHYHOI Ta arperaTuBHOI  CTIMKOCTI 2
KOJIOiTHUX PO3UYHHIB

3 | BuBueHHs (i3UMKO-XIMIYHUX XapaKTEPUCTHK KOJOITHUX 2
PO3YHHIB METaJIB.

4 | Metoau  JOCHIKEHHS  JTUCIIEPCHOCTI  TBEpAOi  (asu 2
KOJIOIMHUX pO34MHIB. BuBueHHs MeTOoniB crabumizarii
arpeaTHUBHOI CTIHKOCTI KOJIOTTHUX PO3YHHIB.

5 | AHaii3 cnoco0iB BHECEHHS HaHOMATEpPialliB B TEXHOJIOTTYHE 2
cepenoBuile. KontponbHa pobota
Ycporo 10

4. Temu camMoOCTiiiHOI poOOTH
Ne Hasga temu Kinbkictb
3/1 TOJIUH

1 | KirouoBi 0COOIMBOCTI HAHOXIMIA. 4

2 | OcobmmBocTi (pi3UKO-XIMIYHUX TMPOLIECIB, TOB'SI3aHUX 31 4
3MCHIICHHSIM PO3Mipy YaCTHHOK.

3 | OcobGnauBOCTI OMKCY KIHETUKH Ta TEPMOJAMHAMIKH PEaKIIii 3a 4
y4acTIO HAHOYACTHHOK.

4 | Knacudikariiss METO/IiB CHHTE3Y HAHOYACTHUHOK. 4

5 | OyHKII1 OPraHivHUX PO3UYMHHUKIB B CHHTE31 HAHOYACTHUHOK. 4

6 | Kpioximiueckiii CHHT€3 HAHOYACTHHOK. 4

7/ | YpaainHs po3mipoM 1 HOpMOI0 HAHOYACTUHOK. 4

8 MeToau IOCHIDKEHHS BJIACTUBOCTEM HAHOYACTUHOK Ha 4
MTOBEPXHI 1 B 00'eMi.

9 | 3B's130K HAHOHAYKHW 1 HAHOTEXHOJIOT 1. 4

10 | XimigH1 peakiii 3a y4acTio QyJIepeHiB. 4

11 | Ximisg HaHOTPYOOK. 4

12 | Po3mipHi edexT B hoTOKATAMTI3I. 4

13 | OTpumanHss 1  BHUKOPHUCTAHHS  HaIliBIPOBIIHUKOBHUX 4
HAHOYACTHHOK.

14 | 14. Metoau BUKOPUCTaHHS HAHOYACTOK B Olosorii Ta 4
MEIULIAHI.

15 | MoxuBI epCIIeKTUBHI HANIPSMKHU JOCIDKCHb B HAHOXIMII. 4

16 | OcobOnuBi BIACTHUBOCTI PEYOBHMHH B BHUCOKOJIUCIIEPCHOMY 4
CTaHl




17 | BigMiHHI pHCH €JIEKTPOHHOI CTPYKTYpPH HAHOYACTHHOK. 6
JiarpaMa €HEpPreTUYHUX PIBHIB 1 €JIEKTPOHHI CIHEKTPH
NOTJIMHAHHS aTOMIB, KJIACTEPIB 1 HAHOYACTUHOK METaIB.

18 | IIposB PO3MIPHOTO edexTy. Bruis pO3MipiB 4
HaIIBIPOBITHUKOBUX HAHOYACTUHOK HA IX ONTHYHI 1
JIOMIHECIEHTHI XapaKTepUCTUKU. MeXaHi13M BILTUBY.

19 | ®i3uuHi sBUINA, MOB'A3aHI 3 MPOSBOM PO3MIPHHUX e(EeKTiB 6
(3HM)KEHHS TeMIIepaTypH TUIaBJICHHS, €MEKTPUYHI 1 MarHiTHI
BJIACTUBOCTI HAHOYACTHUHOK).

20 | MeTtoau cHHTE3y HAHOYACTHHOK: MPHUHIIMIIA 3HU3Y-Bropy i 4
3BEpPXY-BHHU3. XIMIYHI METOJI CUHTE3Y.

21 | dynpameHTanbHl Ta TPHUKIATHI JOCHIDKEHHS: 3B'SI30K 4
HAaHOHAYKHU 1 HAHOTEXHOJIOT 1.

22 | ByrneuneBi nanomatepiam. ®Dymrepen C60. HanotpyOxw, 4
ix kjacu@ikailisi Ta BJIACTUBOCTI. 3arajbHi BJIACTHUBOCTI
HaHO(OPM BYIJICLIIO.

23 | Hanomatepianu ajsi eHEpreTUKH. 4

24 | Hanopo3mipHuii KaTai3. 4
Ycporo 100

5. 3aco0u AiarHOCTHKM pe3y/bTaTiB HABYAHHS:
- €K3aMEH;
- MOJyJIbHI TE€CTH;
- 3aXHCT JTaOOPATOPHUX POOIT;
- 1HII BUIM.

6. MeToan HABYAHHA.
1) CnosecHi:

JICKIIIT;

2) Haouni:

ciaiiau, BiJ1e0, HAOUHHUM MaTepiai (JIeTall, CXeMU, CTCH]IN).

3) [pakTuuHi:

nabopatopHi poOOTH;
camocTiitHa po6oTa.

7. MeToau OLiHIOBAHHSA.

KOHTpPOJIbHA POOOTA;
MOJyJIbHA KOHTPOJbHA POOOTA;

CK3aMCH.




8. Po3noain 0aniB, siki oTpuMYIOTH 37100yBaui BUIIOi OCBITH. OLiHIOBaHHS
3HaHb 3/00yBaya BHUINOI OCBITH Big0OyBaeThcsa 3a 100-0anpbHOIO MIKAIOK 1
MePEBOJIUTHCS B HaIlIOHAJIbHI OLIHKM 3rigHO 3 Taba. 1. YuaHOro «IlomoxeHHs
npo ek3amenu Ta 3aniku HYBill Ykpainu»

PeiiTunr 3100yBaua Oninka HamioHAJIbLHA
BHIIIO1 OCBiTH, Ta pPe3yJbTATH CKJIAJAHHA
oaam eK3aMeHiB 3aJIiKiB
90-100 BiAMiHHO
74-89 nodpe 3apaxoBaHo
60-73 3210BIJILHO
0-59 He3a/10BUILHO He 3apaxoBaHo

JI71s1 BU3HAUCHHS PEUTUHTY 37100yBava BUIIOT OCBITH 13 3aCBOEHHS JUCIUILUIIHUA

Runc (mo 100 6aniB) onepxanuii pedTHHr 3 arecrauii (1o 30 6amiB) nomaerTbes

JI0 pEUTUHTY 3100yBaya BUINOI OCBITH 3 HaBYaJIbHOI po00TH Ryp (10 70 OaiiB):
- Rauc=Rup+ Rar.

9. HaByaibHO-MeTOAUYHe 3a0e31eYeHHS.

- EnextponHuii HaBYaJIbHUM KypC HaBYAIBHOI TUCHUILTIHU «[HIyCTpiaibHi
HaHOMAaTEpiaId Ta TEXHOJIOT1i»

- https://elearn.nubip.edu.ua/course/view.php?id=2027

- KOHCIIEKTH JICKI[I/ Ta IX Mpe3eHTallii (B eJIEKTPOHHOMY BUTJISII);

- MiJIPyYHUKH, HABYAJIbHI TOCIOHUKHU, TPAKTUKYMU;

— METOJINYH1 BKa31BKH JJIsl BAKOHAHHS J1a00paTOpHUX poOIT;

— METOJIMYHI BKa31BKH JJIsI BAKOHAHHS KypCOBOi poOOTH;

— CTEH]IH, IJIaKaTH;

— BUMIpIOBaJIbHE 00JIaIHAHHA Ta P13HI IPUCTOCYBAHHS JJIsl BEPCTATIB.

10. PexomenoBaHi jaxepesia inpopmanii
1. Adranninsan €.I. Hanomarepiano3HaBcTBO: HaByaibHUM mociOHuk / €.1.
Adranainsai , O.B. 3azumko, K.I'. Jlomareko. — Xepcon .:OJIAI-TIIIOC, 2015.
-480 c.
2. Jlesitin €.51. 3aranpHa Ta HEOpraHiyHa XIMisl : MIAPYYHUK ISl CTYJEHTIB BUIIMX
HaBuabHUX 3aknaniB / €., Jlesitin, A.M. bpusunbka, P.I". Kittoesa ; 3a 3ar. pen.
€.41. Jlesitina. — 3-Te Bua. — XapkiB : H®aV : 3onorti cropinku, 2017. — 512 c.
3. Tkau O. I1. Hanomarepianu 1 HAHOTEXHOJIOT1i B IPUJIa100y1yBaHH:
HaByasibHU NociOHUK/ O. I1. Tkay — Cymu.: CymMChbKUi AepKaBHUI YHIBEPCUTET
2014 . —125c.
4, Kocrpxunpkui A.l. @ismua Ta KonoimHa Ximig: 1ociOHuk/ Al
Kocrpxunpkuii, O.}O. Kaniakos, B.M. Timenko, O.M. beperosa. — K.: LlenTp
yuboBoi Jitepatypu , 2014. — 210 c.


https://elearn.nubip.edu.ua/course/view.php?id=2027

5. Bonommuenps B.A. ®i3uyna Ta komoigHa XiMist: Di3UKO-XiMis TUCTIEPCHUX
CUCTEM Ta nojiiMepiB: ocioHuk/ B.A. Bonomunens. — JIbBiB : BugaBHUIITBO
JIpBiBCBKOI nToimTexHikH, 2017. — 200c.

6. LieTkoBa JI.b. Konoinna ximisi: Teopis 1 3aaa4i: mocionuk/ JI.b. 1[BeTkoBa. —
JIpBiB : Marnomis, 2019. — 292 c.



