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[TomiTuka HaBYAIIBHOI JUCLIUILIIHA



1. 3araabHa indopmanis

Ha3Ba nucnuiuiinm Byrnenesi i okcunHi HaHOMaTepiaiu
OcgiTHs1 mporpama Marictp

CneuniaapHicTs 105 ITpuknanna ¢i3uka i HaHOMaTepianu
I'any3s 3Hanb 10 [TpupogHuyi HAyKU

OcsiTHill piBeHb Marictp

Craryc aucumIutinm OcHoBHa

Kypc/cemectp 1/l

Po3nonin 3a sugamu 3anarts | Jlexuii —40ron, Ceminaperki — 20ron, CamocriiiHa po6ota —120 rog
TAa rOAMHAMM TAa HAaBYaHHA

MogBa BUKJIaJaHHSA YKpaiHCbKa

Mocunanus Ha caiit | http://www.d-learn.pn.if.ua
JTUCTAHIIHOT0 HABYAHHSA

2. AHOTaNlif 10 Kypcy

Kypc «Byrinemnesi i OKCHIHI HAHOMATEPiadl» CTBOPEHHH [UISl MATICTPIB OCBITHBO-HAYKOBOI IPOrPaMu
«105 Tlpuknagna dizuka i HaHomatepianu» i «104 di3zuka i actpoHomis». Kypc po3pobieHo st Toro,
mo6 chopMyBaTH y MaricTpiB ySBJICHHS IPO MPUHLMIIOBO HOBi ()i3WKO-XIMiYHI SBHUINA 1 MPOLECH, IO
NpUTaMaHHI BYTJICIEBUM 1 OKCHIHHMM HaHoMartepianam (TIOPUCTI CTPYKTYpH, HaHOTPYOKH, QylepeHH,
KOMIIO3UTH/aKTUBOBAHUI BYTJICllb, HAHOOKCHIH MepexiHuX MeTaniB) Taki 3HaHHS € 000B’SI3KOBUMH TTPU
LIECTIPSMOBAHOMY IXHBOMY BHKOPHCTaHHI Yy MPHUCTPOSX HAKONMYEHHS 1 30€peeHHS eNeKTPUYHOL
eHeprii.

3. Mera Ta uiii kypcy

Mera: BiINOBIZHO O CYYacHMX BHMOI 3a0€3MEUUTH MAriCTpiB 3HAHHAMHU MpO (i3UKO-XiMiuHi
BJIACTUBOCTI BYTJICIIEBHX 1 OKCHJHMX HaHOMAaTepialiB, METOOM iXHBHOTO OTPUMAaHHS Ta IiarHOCTHKH. B
Kypci MOJaHO BiJOMOCTI MpPO Cy4YacHUH CTaH Ta MEPCHEKTUBU PO3BHUTKY AOCITIIKEHb HAHOIMOPUCTHUX
BYTJICIIEBMX MaTepiajiiB Ta KOMIIO3UTIB (aKTHBOBaHWI BYTJelb /| HAHOOKCHUAW IEPEXiIHUX METAaJiB),
30KpeMa NpO OCHOBHI HAIPSIMKH IXHBOTO 3aCTOCYBaHHS B IMPHCTPOSIX HAKONMYEHHA Ta 30epiraHHs
CNMeKTpUYHOl eHeprii. Po3rmsHyTi enekTpoxiMiuHi HpolecH, SKi CYNpPOBOKYIOTh T'€HEpalilo Ta
HAKOMWYEHHS eneKkTpuyHoi eHeprii. OcoOnnBa yBara TmpHIiIeHa BHCBITJICHHIO KOHKPETHHX
TEXHOJIOTTYHMX YMOB OTPUMAaHHS BYTJIELEBUX HaHOMATepiasliB 3 CHPOBHHH POCIHHHOTO IMOXO/HKEHHS Ta
BIJIMB YMOB CHHTE3Y Ha MOPHUCTY CTPYKTYPY, BETHYMHY PO3BHUHYTOI MOBEPXHI, MOBENIHKY B BOAHUX Ta
anpoTOHHUX enekTpornitax. OKpema yacTWHA Kypcy NPHUCBSYEHA MpUHIMIAM (OPMYBaHHS MPHCTPOIB
reHepanii Ta HAKONMYEHHSA eNEKTPUYHOI eHeprii, onTuMizalii IXHIX €MHICHHX Ta EHEPreTHUYHHUX
XapaKTEPUCTUK 33 PaXyHOK TUX UM IHIIMX MEXaHI3MiB HAKOIMMYEHHS 3apsay, 30KpeMa 3 BUKOPUCTaHHSIM
MOJBIMHOTO EIEKTPUYHOr0 LIapy, ICEBIOEMHOCTI.

VY pe3ynbTaTi BUBUCHHS HABYAIBHOI AUCIHUIUIIHA MaricTp IOBUHEH:

3HAaTH OCHOBHI IMOHATTS 1 TepMiHM: TOPUCTHI BYIJenmeBUH Matepian, rpadeH, ¢ynepen, ¢ymnepur,
HAHOTPYOKH, XipallbHICTh, NOABIMHUN eNEKTPUYHHUN IIap, IICEBAOEMHICTb, BOAHI W AampoOTOHHI
CNEKTPOJIITH, IMITEAAHC, MOPHUCTICTh, IHTEPKAJAIiS, KOMIO3WTH, AKTUBOBAHWM Byrielb / OKCHAHI
HaHOMATepiaH.

BwMiTH 3acTOCOBYBAaTH OTpHMaHi 3HAHHS JUIsl OTPUMAaHHS BYTJIELIEBHX MaTepiajiB Ta OKCHAIB MEepPEeXigHUX
MeTajiB 3 Hamepe[ 3aJaHUMH XapaKTEePUCTUKAaMH, BCTAHOBUTH iXHI OCHOBHI XapaKTEpUCTHUKHU, 30KpeMa
MUTOMY TIOBEPXHIO, PO3MOAUI TOP 3a pPo3MipamM, HAsABHICTb NOBEPXHEBUX (YHKLIOHATBHHUX TPYII,
MUTOMY EJIEKTPOIPOBIAHICTD, CHOPMYBATH MPUCTPOI 7Sl TeHepallii Ta HAKOMUYEHHSI eIEKTPUYHOT eHeprii
1 BCTAHOBHUTH iXHIO MUTOMY €MHICTh, TUTOMY IOTY)XHICTh, BHYTPIIIHIl Omip, BUSCHUTH BIUIUB Ha JaHi
XapaKTEPUCTUKU TUX UM IHIINX (QYHKUIIOHAIBHUX TPYII.

4. PesyabTaTn HaBYaHHs (KOMIETEHTHOCTI)

Komnerenuii coniaJibHO-0COOMCTICHI:

® HamoJerIuBiCTh Y TOCATHEHHI METH;

e TypOOTa Mpo SIKICTh BUKOHYBaHOi poOOTH;

® KpEaTUBHICTh, 31aTHICTh 10 CHCTEMHOTO MUCIICHHS.
IHCcTpyMeHTANBbHI KOMIIETEHL]i:




® HaBHYKM YNPaBJIiHHS iH(pOpMaiero.

IIpodeciiini koMmeTeHii:

® 3/IATHICTb JI0 KPUTUYHOTO aHATI3y Ta OI[IHKK CYYaCHUX HayKOBHX JIOCSATHECHb;

® 3/IaTHICTH TCHEPYBATU HOBI ifIe1 MPU BUPIIICHHI JOCITi THUIBKUX 1 MPaKTHYHUX 3aB/IaHb,

® 3JIATHICTH JIO0 3aCTOCYBaHHS 3HAHb JUTSI BUPIIICHHS 3aBJIaHb SKICHOTO 1 KUTbKICHOTO XapaKTepy;

® 37IaTHICTh IPOMOHYBATH Ta OOIPYHTOBYBATH TilIOTE3W HAa OCHOBI TEOPETUKO-METOAOIOTTYHOr 0 aHaIli3Y;

® 3JIATHICTh 3aCTOCOBYBATH KOMIT FOTEPHI TEXHOJOTIi Ta MpOorpaMu Juisl MPOBEACHHS IOCITIDKCHHS Ta
aHaITi3y OTPUMaHUX JaHHX.

5. Oprani3anisi HABYaHHS KypCy

O6csr Kypey
Bun zangarrs 3arajapHa KUIBKICTH TOAUH

JeKIii 40
ceMiHapchKi 3aHaTTs / npakTuyHi / 1aboparopHi 20
caMmocTiiiHa poboTa 120

O3Haku Kypcy

Kypc Hopmarushuii /
Cemectp CremnianbHICTh (pix BUOIpKOBUI
HABYAHHS)
1 11 BHUOIpKOBUH
Tematuka Kypcy
Tema, mian dopma Jlireparypa 3aBaaHHH, Bara Tepmin
3aHATTS roJ OLIHKM | BUKOHAHHS

3microBuii Mmoayan 1
OTpuMaHH#, CTPYKTYPa Ta BJACTHBOCTI HAHOIIOPHCTOI0 BYIVIEEBOr0 MaTepiaasy

Tema 1. Cnocoou Jlexuis 3rigHo cnucky | OmpanioBaHHs 6 3rigHo
OTPpUMAHHSA Ta MoaAudikauii | TpakTuyHa JiTepatypu JIEKI1HHOTO pO3KIany
HAHOIIOPHUCTOIO MaTepiaity

BYIJIELIEBOI0 MaTepiaty 3/2

Bumoru 10 BuxigHOL
cupoBuHHU. ['inpoTepmanbpaa
METOJINKa OTPUMAaHHS
HaHOIIPUCTOTO BYTJICI[EBOTO
MaTepiainy. MexaHizmu
¢i3n4HOi aKTUBAIi.
MexaHi3MH XIMIYHOL
aktuBalii. TepMOXiMiyHO
Mo iKOBAaHUH BYTJICIIEBUI
Martepian. [lomyBaHHs
HaHOITOPUCTOT'0 BYTJICIIEBOTO
MaTepiary Meraiam 3
BHCOKOIO TyCTHHOIO
CNEKTPOHHUX CTaHiB.
Jlazepna Mmomudikamis
BYTJIEIICBOT'O MaTepiaiy.

Tema 2. Meroau Jlexuis/ 3rigHo cnucky | OmpaitoBaHHS 6 3rigHOo
JAOCITiZKeHb HAHOTIOPUCTOr0 | MPakTUYHA |  JIiTepaTypu JIEKL1HHOTO po3Knaxy
BYIJIELIEBOT0 MaTepiaJy. MaTtepiaity

[opomerpis. [Tutoma 2/1

MOBEPXHsI TA PO3MOLT MOp 3a
posmipamu. IMnenancua
crektpockorist. [liarpamu
HaiiksicTa, 1X aHamis.
Tepmorpadiunuii anamis.
[ToBepxHeBi QyHKIiIOHATBHI
Tpymy, iXsl BUSABJICHHA i




aHaui3 nuisixoM Paman 1 11TY
cnekrpockortii. [{ukniana
BOJIbTaMIiepoMeTpist. BoabT-
(apaaHi XapaKTEPUCTHKH.

Tema 3. Mopaeai ITELL.
YmoBa ytBopenHns [1EILL.
Posnp XIMIYHUX MOTEHITIAIIIB
npu yrBopenHi [1EIL.
Mogens I'ensMromsna.
BpaxyBaHHs KOHIIEHTpaii
SNIEKTPOJITY 1 BETHYNHH
MPUKIAICHOr 0 MOTEHIlaTy B
mopeni ['yi-Uemmnena.
Hudysiiina monens [TEI.
Mogens [lTepHa.
ConpBaTOBaHICTB.
BpaxyBanHs po3Mipy HOHIB
enekTponity. Moznensb
Bokpica-Mromnepa. @opmyna
s tosuau TTEIT.

Jlexuis/
NpaKTHYHA

3riAHO CHHCKY
JiTepatypu

OmnpartoBaHHA
JIEKL1HHOTO
MaTepiaity
31

3rigHo
po3KIamy

Tema 4. InTepransiniiini
MpoLecH B HAHOTIOPUCTUX
ByIJIelleBHX MaTepianax.
OCHOBHI MOHATTS 1 TEPMIiHH.
Meronu iHTepKaIIOBaHHS.
TepMiYHO-EKCTIO3UIIIHHUH,
XIMIYHO-CEJIEKTUBHHUIA,
CNEKTPOXIMIUHUH.
CTpyKTypHI careKTH
iHTepkuoBaHHA. Da30Bi
MepeTBOPEHHS, 3yMOBJICH]
MpoIecamMy IHTEPKAIIAILII.
loiaTepkansmis i
KOIHTepKaJsList. 3apsaoBuid
cTaH “TocThoBOi”
MiICHCTEMH.

Jlexuis/
NpaKTH4HA

3riiHO CHHCKY
JiTepatypu

OmnpartoBaHHA
JIEKLIHHOTO
MaTepiaity
2/1

3rigHOo
po3KIaIy

3micToBHiT MOTYB 2.

IIpucTpoi HakonU4eHHs, reHepanil Ta 30epiranHs eJeKTPHYHOI eHeprii Ha 0CHOBI HAHONOPHCTOT0

BYIJICIIEBOI'0 MaTepiajy Ta KOMIIO3UTIB HA HHOr0 OCHOBI.

Tema 5. [IpuHuun podoTu
Ta KJacupikamis
eJIeKTPOXiMIYHHX
KOH/IEHCATOPIB Ta JKepes
eJIeKTPHYHOI eHeprii.
Haxonmuenns 3apsmy
MOJBIHUM eNIEKTPUYHUM
mapom. [lceBnoemuicue
HaKOMu4eHHs 3apsay. Pomb
a30TOBMICHUX TPYII.
Kommnosutu Ha ocHOBI
HAHOMOPUCTOTO BYTJIELEBOIO
MaTepialy Ta HAHOOKCHUJIIB
MepexiTHUX METAaIiB.
I'i6puani enexTpoxiMiuHi
CHCTEMH.

Jlexuis/
NpaKTHYHA

3rigAHO CHHCKY
JiTepaTypu

OmnpartoBaHHA
JIEKL1HHOTO
MaTtepiaity
2/1

6

3rigHo
po3KIaIy

Tema 6. Bumoru a0
eJIeMEHTIB KOHCTPYKILii

Jlexuis/
NpaKTHYHA

3riAHO CHHCKY
JiTepaTypu

OmnpartoBaHHA
JIEKIIHHOTO

3rigHOo
po3KIaIy




CYIepKOH/AeCcaTopiB Ta Marepiany
NPUCTPOIB renepanii 2/1
eJeKTpoeHeprii.
CriocoOn BUTOTOBJIEHHS
ENIEKTPOIIB, IX ONTHMAaJbHA
TOBIIMHA. B3aeMO3B’ 130K MIXK
MacaMmH eNIEeKTPOLIiB.
Cenapatop. HMonna i
SNEKTPOHHA TPOBITHICTh
cenaparopa. BonHi i
anpTOHHI ENEeKTPOIIITH, iX
MPOBIIHICTH Ta HAaWpyra
JexoMIo3uiii. Meranivsi i
MJIaCTMACOB1 KOPITYCH:
nepeBary i HeIOMiKH.
CrpyMmo3HiMadyi.
Tema 7. Excntyaraniiini Jlexuis/ | 3rigHo ciucky | OmnpaifoBaHHs 5 3rigHo
XapaKTepPHCTHKH NpaKkTU4yHa |  JIiTepaTypu JIEKIIHHOTO po3KIamy
CYNEepKOH/IeHCATOPiB Ta MaTepiaity
NPUCTPOiB reHepyBaHHS 2/1
eJIeKTPHYHOI eHeprii.
[Tutoma emMHICTH i
BHYTPILIHIK OIIip,
ONTUMAJIbHE CIiBBITHOIICHHS
Mbk HUMH. [IuToMa eHeprisa i
MUTOMA MOTYXXHICTb.
KynoniBcbka eeKTUBHICTS,
11 3aJIEKHICTD BiJ KUIBKOCTI
LUKIIB 3apsiLy/po3psiny.
CynepkoHIeHCAaTOpH Ta
MpUCTPOI TeHepanii
SNEeKTPUYHOI eHeprii, 110
MPALIOIOTh 32 MPUHIUIIOM
3apsny/pospsiay [1EIL,
MICEBIOKOHIEHCATOPH,
riOpuaHi eneKkTpoximiuHi
CHCTEMH, iXHi IepeBart i
HEJIOJIIKH.
Tema 8. Tunu esnexkrpoJiris Jlexuis/ | 3rigHo ciucky | OmnpaifoBaHHs 5 3rigHo
Boni # anpoTonHi NpaKkTU4yHa |  JIiTepaTypu JIEKI1HHOTO po3KIamy
enekrpoiitu. Hampyra, siky Marepiaiy
BUTPUMYE TOM UM 1HIINH 2/1
CIIEKTPOJIIT.
[TincymMKoBUil KOHTPOJIb (€K3aMEH) 45
6. CucremMa OLiHIOBAHHS KYpCY
3arajibHa cucTeMa OLIHIOBAHHS Kypcy [loTouHnii  KOHTPONH  3MIACHIOETHCS  MiJ — Yac
MPOBENEHHS JICKUIHHUX, NPaKTHYHHUX, J1a00paTopHHX,
IHIMBIAyaJIbHUX 3aHATH 1 Ma€ HA METI NEpeBipKy 3HaHb
CTYACHTIB 3 OKpPEeMHX TEM HaBUYaJbHOI IJUCLUMUILUIIHU Ta
piBHS iX MIArOTOBIEHOCTI OO BHUKOHAHHS KOHKPETHOI
poboTu. OuiHKK y HAIiOHANBHIN miKami («BigMiHHO» - 5,
«1obpe» - 4, «3aM0BIMIBHO» - 3, «HE33JAOBIUTBHO» - 2),
OTpUMaHi MaricTpamu, BUCTABIIAIOTHCS Y )KypHanax oOJiKy
BiZIBIlyBaHHS Ta yCHIIIHOCTI aKaJeMiqHOI TPYIIH.
MonynbpHuit  koHTpoib (cyma OaiiB 3a OKpeMHid
3MICTOBUH MOJyJIb) TPOBOAWTHCS (BUCTABISETHCS) Ha




MiZICTaBl OLIHIOBAHHS PE3yJbTATiB 3HAHb MAaTICTPIB MiCIIs
BUBYECHHS MaTepiany 3 JIOTIYHO 3aBEpUICHOT YaCTHHH
JUCHUIUTIHA — 3MIiCTOBOTO MOZYJIS.

3aBIaHHSIM MOAYJIBHOTO KOHTPOIIO € TepeBipKa
pPO3yMiHHS Ta 3aCBOEHHS IIEBHOTO MaTtepiany (Temmu),
BHUPOOJICHHSI HaBUYOK MPOBEACHHS PO3PaxyHKOBHX pOOIiT,
BMiHHS BHpINIyBaTH KOHKPETHI CHTyaTHMBHI 3ajayi,
CaMOCTIHHO OIpalboOBYBaTH TEKCTH, 30aTHOCT1
OCMHCIIOBAaTH 3MICT JaHOI YaCTHHU AWCIMILIIHM, YMIHHS
myOJIiYHO YU MUCHMOBO TIOAATH TIEBHUI MaTepial.

CemectpoBuii (ITiICYMKOBHIT) KOHTPOJIb MPOBOAUTHCS
y (opmMi exzameny.

Exzamen — ¢opMa miacyMKOBOTO KOHTPONIO, SKa
nependaydae nepeBipKy PO3YMiHHS MaricTpom
TEOPETUYHOr0 Ta MPAKTHYHOIO MPOrpaMHOro MaTepiany 3
yci€ei OMCHUIUTIHM, 34aTHOCTI TBOPYO BUKOPHUCTOBYBATH
3100yTi 3HaHHS Ta BMiHHS, ()OPMYBaTH BJAaCHE CTaBJICHHS
JI0 TIEBHOI POOJIEMH TOIIIO.

Bumoru o nuceMoBoi podotu [lincymkoBa mHCbMOBa poOOTa BHUKOHYEThCS y (opmi
TECTOBHX 3aBJaHb 3 BHOOPOM MPAaBHIBHOI BiAMOBIi.
Kinbkicts TecToBuX 3aBaanb — 100.

CeMiHapchKi 3aHATTS [TepeBipka HaOyTHX 3HAHB, HABUYOK i YMiHb 3JIIHCHIOETHCS
3a JOMOMOTOK ONMUTYBAaHHS MAriCTPiB Ha TMPaKTUYHHUX
3aHATTAX, 3aXUCT1 IHAWBIMyalbHUX 3aBlaHb, JAVCTAHININHE

HaBYAHHSL
YMOBH IOTTYCKY 0 MiZICYMKOBOTO [To3uTHBHI OIIHKK 3 TIOTOYHOT'O KOHTPOIIIO 3HaHb 3a
KOHTPOJIIO 3MICTOBHUMH MOIyIssMU (OI[IHIOBaHHS POOOTH CTyIEHTA

MiJ Yac MPaKTHYHHUX 3aHSITH; MOTOYHE TECTYBaHHS MiCIIs
BUBUCHHS pO31iny; pedepar)

MaricTp JAOmycKaeTbCsl OO CKJIaJaHHS €K3aMeHY,
SKILO BIPOJOBXK CEMECTPY BiH 3a 3MicTOBI Moayni HaOpas
cymapHo 25 OauiB i BHIIE.

MaricTp He ONmyCKaeTbcs 00 CKJIaJaHHS €K3aMeHY,
SKILO BIPOJOBXK CEMECTPY BiH 3a 3MicTOBI Moayni HaOpas
MeHmie 25 6aiiB.

7. HoaiTuka Kypcy

YKonHi hopMu OPYIIEHHS aKaIeMivHOT TOOPOYECHOCTI HE TONEPYIOThCA.

Moaituka BucTaBjeHHs 0ajiB. BpaxoByioTbcs Ganu HaOpaHi Ha MPAaKTHYHHUX 3aHATTIX, MOTOYHOMY
TECTyBaHHI, caMoOCTiiHIiH poboti (pedepartu, mpesenrauii). [Ipu 1bOMy 00OB’SI3KOBO BPaXOBYIOTHCS
MPUCYTHICTh Ha 3aHATTAX Ta AaKTHBHICTh MaricTpa MiA 9ac NPAaKTUYHOTO 3aHATTSA; HEAOMYCTHMICTD
MPOITYCKIB Ta 3alli3HEHb Ha 3aHATTSA; KOPUCTYBaHHS MOOUIBHMM Telne(OHOM, MIIAHIIETOM YH IHIIUMHU
MOOUTEHUMH IPUCTPOSIMH TIiJ] Yac 3aHATTsI; HECBOEYaCHE BUKOHAHHSI TOCTABJICHOTO 3aBIaHHA 1 T. iH.
Bumoru Bukaagauya. KokeH BHKIazad CTaBUTh MaricTpaM CHCTEMY BHMOT Ta TIPaBHJI INOBEIIHKH
MAaricTpiB Ha 3aHATTAX, JOBOAUTH JI0 1X BiJIoMa METOAWYHI peKOMEH A1 II0A0 BUKOHAHHS KOHTPOJIbHUX
pobiT, TecToBMX 3aBaaHb. Bce me rapaHTye BHCOKY €(EKTHBHICTb HABUYAJILHOIO MpPOLECYy 1 €
000B’SI3KOBOIO TSI MATiCTPIB.
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