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Inpopmanis npo
AUCHUILTIHY

HucuuminiHna «CyyacHli TexHoJorii oTpuMmaHHs MmatepianiBy («Modern
technologies for materials synthesis») € TMCIUIUTIHOIO BUTEHOTO BUOOPY ISt
JIpyroro (MaricTepchbKOro) piBHsI BUIOI OCBITH, SIKa BUKJIAIAEThCA B 1 Ta 2
cemecTpax B 00cs31 4 kpeautis ( 2 kpeauT B 1 cemecTpi Ta 2 KpeauTu B 2
cemectpi) (3a €ppomnericbkoro Kpeautno-Tpancheproro Cucremoro ECTS).

Koporka anorauis
MACHUTLIIHYA

Huctumnmina «CydacHl TeXHOJIOTIT oTpuMmaHHs MarepianiBy («Modern
technologies for materials synthesis») € BHOIpKOBOIO IHUCHMIUIIHOIO Ta
3HAMOMUTH CTYAEHTIB 13 (PI3SMMHUMM OCHOBAMH CYYaCHHX METOJIIB CUHTE3Y
(QyHKIIOHATEHUX MaTepiaiiB. [XHe BUBUEHHS I1ij Yac JIEKIIHMX 3aHATH Ta
OH-JIAllH KOHCYJbTAllll Ja€ OBOJIOAIHHS HaBUKAMH O3HAaHOMIIEHHS 3
MOAU(IKOBAaHUMHU  TPAIULIMHUMH, a TaKOX [PUHLIUIOBO HOBHUMU
TEXHOJIOT1SIMH, ONMCAHUMU B @HTJIOMOBHUX CTaTTSAX Ta MOHOTpadisix.

Merta Ta uiji
MACHUTLIIHA

Meroro 1 3aBmaHHAM AUCHUIUIIHM «CydacHl TEXHOJIOTII OTpUMAaHHS
MmatepianiB» («Modern technologies for materials synthesis») € onepxanus
CTyA€HTaMH 3HaHb 1 HABHUYOK, SIKI HaBYaTh MaHOYTHIX CIELIaTiCTIB
BOJOMTH  (I3UYHMMM  OCHOBAaMHM  Cy4yaCHHUX  METOMAIB  CHUHTE3Y
(GYHKIIOHaJTBbHUX MaTepialliB, Kl BXX€ TpaJWLIHHO BUKOPUCTOBYIOTHCA Y
PI3HUX Taly3ix IHAYCTpii, a TaKOX € NEPCHEeKTUBHUMHU MJIs IIHPOKOIrO
MPAKTUYHOTO BUKOPUCTAHHS y MalOyTHhoMY. CTyAE€HTH TakoX HaBYaTbCA
poOUTH OTNAAM Ta BUCTYHNATH 3 JOMOBIISMHU aHIUIIHCBKOIO MOBOIO IO
Cy4aCHHUX TEXHOJIOT1AX CHHTE3y MaTepiaiB.

Jliteparypa nis
BUBYEHHSI TUCHHUTLTIHH

Baszoga:
1. Frank J. Owens, Charles P. Poole The physics and chemistry of
nanosolids, John Wiley, New Jersey, 2008, 539p.
2. S.0. Kasap. Principles of electronic materials and devices.,
Mc.Graw-Hill Companies, 2006, 874p.
3. U.K. Singh, Manish Dwived. Manufacturing processes, new age
international publishers, 2009, 290p.

JonomixHa:

1. M. Ohring. Materials science of thin films. Deposition and structure,
Boston 1998, 783p.

2. M. Kuno. Introduction to nanoscience and nanotechnology: A
workbook, Notre Dame, 2004, 246p.

JlomatkoBi MaTepiaiii TakoX Oyje 3ampolOHOBAHO [UISI KOXKHOI TEMH
OKpPEMO.




TpuBajictb TUCHUNJIIHA

JIBa cemectpu

O0cHAr AUCUUILTIHA

120 roaun, 3 skux 32 roAMHU AYAUTOPHHUX 3aHATH (3 HUX 16+16 roauH
nexuin) ta 44+44 roguau camocTiiiHOT poOOTH

OuikyBaHi pe3yJabTaTn
HABYAHHA

B pe3ynbraTi BUBUEHHS JaHOTO KYypCY CTYJEHTH IMOBHUHHI

3HATH: CYYaCHlI TEXHOJIOTlI OTPUMaHHS KOHCTPYKUIHHHUX METaJIEeBUX
CIUIaBiB, HANIBIPOBIIHUKOBUX MaTepialiB, HAHOYACTUHOK, KOMIIO3UTIB Ta
IHIIMX MaTepiaiiB pi3HOro (PyHKIIOHANBHOTO Hpu3HaueHHsA. [Ipu mpomy
OCHOBHa yBara Oyje 3BEpHYTa Ha 3HAHHS CTyACHTaAaMU (PIBUYHUX OCHOB
HOBUX TEXHOJIOTI Ta BMIHHS BUOUpATHU IEBHY 3 HUX JJs OTPUMAaHHS
KOHKPETHUX MarepiayliB 3 HEOOXIIHUMHU IMapaMeTpaMu Jjsi 3a0e3rneueHHs
ONTUMAJIBHUX EKCIUTyaTallIiHUX XapaKTEPUCTHK.

BMIiTH: OIIHIOBATH MPUIATHICTH TOTO UM IHIIOTO TEXHOJOTTYHOTO MPOIECY
70 CTBOPEHHS MaTepiajliB MEBHOIO (DYHKIIOHAJIBHOTO TPU3HAYECHHS ;
BUOMpATH ONTHMAaJbHI TEXHOJIOTIYHI MapaMeTpu Jid HpOrpaMoOBaHOIO
CUHTE3y HOBHUX CIUIaBIB Ta IO€AHYBAaTH OCOOJUBOCTI TEXHOJIOTTYHUX
MPOIIECIB 3 pe3ysbTaTaMH BUMIPIOBaHHS (HI3UKO-XIMIYHMX BIIACTUBOCTEH;
BHUKOPHUCTOBYBATH KOMIT IOTEPHI METOJU JII KOHTPOJIIO TEXHOJOTTYHUX
MPOIIeCiB

Kurouosi ciioBa

MonekynspHi mydKy, JJa3epHa a0Jisllis, ra30Ba eMmiTakcis, mopyBari MaTepiaiy,
piakodasHa emitakcis, IpoIiec CIiKaHHs, BUCOKOCHTPOITIIHI CIUIaBH, aIUTUBHI
TEXHOJIOT1l, MarHITHI MaTepiajid, MOJEIIOBaHHS CTPYKTYpH Ta BJIACTHUBOCTEH
MaTepiaiiB

dopmart JMCUUIIIHI

OuHuit

IIPOBEJICHHS JIEKI[I Ta KOHCYJIbTALN /Ui KPAIloro po3yMiHHS TEM

Temu Haeneno y ta6:.1 1 Tabim. 2
HincymxoBuii 3aJliK B KiHIl 1 Ta 2 cemecTpiB
KOHTPOJIb, GopMa
IIpepexBizutu Jljis BUBUEHHS KypCY CTYACHTH MOBUHHI 3HATH OCHOBHI 3aKOHU Ta MOHSTTSA

3 KypciB 3arajibHOi (pi3UKM, KBAaHTOBOI MeXaHIKH, (PI3MKH TBEPAOIO Tiia;
¢13MYHOTO MaTeplalo3HaBCTBA, (PI3UKHU KIacTepiB Ta G13UKU MeTaliB. Bmitu
3aCTOCOBYBAaTH HaOyTi paHille 3HAaHHA 3 KypCiB MaTeMaTHMYHOrO aHali3y,
IU(pEepeHUINHUX pPIBHSAHb, METOJAIB MaTeMaTHuyHOl (I3UKH, 3arajabHOL
¢13UKHM, KBAHTOBOT MEXaHIKU, CTATUCTHUYHOT (PI3UKH, (I3UKU TBEPAOrO Tiia
Ta KOMIT'IOTEPHMX TEXHOJOTIM A po3B’si3aHHS MPAKTUYHUX 3aBJAHb
[OB’SI3aHUX 3 BUOOPOM ONTHUMAJbHUX IIAPaMETPIB B TEXHOJOTTYHHUX
rporecax OTpPUMAaHHS CydacHUX (QyHKIIOHAJIbHUX MaTepialis.

HaguaabHi MmeToau Ta
TeXHIKH, AKi 0y1yTh
BHKOPHCTOBYBATHCH Mij
4yac BUKJIQJAaHHS KYpCY

[IpesenTarii 3 umrocTparisiMu QyHIaMEHTATBHUX 3aKOHOMIPHOCTEN
Cy4aCHHMX TEXHOJIOT1M CHHTE3y MaTepiaiiB, a TAKOX LUISIXIB iX MPaKTUYHOL
peanizanii; JeKii

HeoOxigne o01agHanHA

MePCOHAIBHUI KOMIT I0TEp, POEKTOP

KpuTepii ouiHioBaHHA
(oxpeMo 111 KOKHOI'0
BH/Iy HAaBYAJbHOL
AiSLILHOCTI)

OrminroBanHs poBoauThes 3a 100-0anpHOO MIKanoro. banu HapaxoBYHOThCS
3a HACTYITHUM CITIBBITHOIIICHHSIM

* ONUTYBAaHHA Ha JICKI[IMHUX 3aHATTAX:
MaKCUMaJjbHa KUTBKICTh OaiiB 40

* KOHTPOJBHI poOoTH: 60% cemMecTpoBOi OIIHKH; MaKCHMalbHa KUIBKICTh
6aniB 60

[TincymkoBa MakcuMalnibHa KiuTbKicTh 6amis 100.

40% ceMecTpoBOi OIIIHKH;




AkanemiuHa [00poyecHicTh 3700yBauaMu BHILOI OCBITH Iependaudae
CcaMOCTiiHE BHUKOHAHHS HaBYaJbHUX 3aB/laHb, 3aBJaHb IIOTOYHOIO Ta
MIZICYMKOBOI'O KOHTPOJIIO pe3y/IbTaTiB HaB4aHHs. CHUCYBaHHS, BTpyYaHHs B
poOOTYy IHIIMX CTYIEHTIB CTAHOBIATH, aje HE OOMEXYIThb, NPUKIAAU
MOXJIMBOI aKaJeMiuHOi HeJI0O0pouecHOCTI. BHsABIEHHST O3HAK akaaeMidHOT
HeZ0OPOYECHOCTI B MUCHMOBIM YM YCHII poOOTI CTyJI€HTa € MiACTaBOIO AJIs
il He3apaxyBaHHs BUKJIaJjaueM, HE3aJIeKHO Bl MacITabiB oOMaHy.
BinBinanus 3aHATh € BaXJIMBOIO CKIAJOBOIO HaBYaHHA. OUIKYETHCA, IO
BC1 CTYJIEHTH BIIB1IAIOTh YCI JIEKII] 1 MPaKTU4H1 3aHATTS Kypcy. CTyaeHTu
MaroTh 1HPOPMYBaTH BHKJIaJadya MPO HEMOXJIMBICTh BIABIAATH 3aHATTA. Y
OyIb-sIKOMY BHUIMAJKy CTYAE€HTU 3000B’S3aHI JOTPUMYBATHUCS yCIX CTPOKIB,
BH3HAYEHUX JIJI1 BAKOHAHHS yCIX BUIIB pOOIT, mepei0aueHnX KypcoM.
Jliteparypa. VYcio mireparypa, sKy CTyIEHTH HE 3MOXYTbh 3HAWTH
caMoCTiiiHO, Oylle HaJaHO BHUKJIaJadyaMH BUKJIIOYHO B OCBITHIX LUIAX Oe3
mpaBa i mepeaaBaHHs TpeTiM ocoOaMm. CTyIeHTH 3a0XO4YyHOThCS J0
BUKOPHUCTAHHS TAKOX I 1HIIOI JIITEpaTypu Ta JKEpell, KX HeMae cepell
PEKOMEHI0BAHUX.

IlonitTuka BUcTaBJeHHs OaaiB. BpaxoByioTbcs Oanu, HaOpaHi Ha
MPaKTUYHUX Ta TOTOYHOMY TecTyBaHHL. [Ipu 1pomMy 000B’s3KOBO
BpPaxOBYIOThCSl MPUCYTHICTh Ha 3aHATTSAX Ta aKTUBHICTh CTYJEHTA IiJ 4yac
3aHSATTSA; HEIONMYCTUMICTh IMPOIMYCKIB Ta 3ali3HEHb Ha  3aHATTS;
KOPUCTYBaHHS  MOOUIbHMM  TenedOoHOM, IUIAHIIETOM YU  IHIIUMH
MOOUIbHUMHU TMPUCTPOSMU M Yac 3aHITTS B LUISIX, HE IOB’SA3aHUX 13
HaBYaHHSM; CIIMCYBaHHS Ta IJIariaT; HECBO€YaCHE BUKOHAHHS IOCTABJIEHOTO
3aBIaHHA 1 T. 1H.

Konmui popmu akageMidHOT HETOOPOUYECHOCTI HE TOJIEPYIOTHCS.

IIuTanuga Ha
KOHTPOJIbHI podoTH

1 cemecTp
Synthesis of nanoparticles and nanomaterials

1. What is the difference between traditional and modern technologies?
2. What does mean «top-down» and «bottom-up» approaches in
Nanomaterials manufacturing?

3. Describe the manufacturing process for carbon nanotubes.

4. What kind of materials can be produced by means of molecular beam
technology?

5. What is effect of laser irradiation on the structure of thin films?

6. What are the features of liquid phase epitaxy in crystal growth
technologies?

7. What are the characteristic properties of nanomaterials?
8. What is the significance of high purity at manufacturing of aerogels?

9. What is the difference between ‘‘up milling’’ and ‘‘down milling’’ at
manufacturing of nanoparticles?

10. What are main advantages and disadvantages of nanocomposite
comparatively to traditional materials?

2 cemecTp
Synthesis of multifunctional materials

1. What properties of materials can be improved by thermal treatment?
2. What metals are currently used at synthesis of high entropy alloys?
3. What are the main stages of 3D manufacturing process?




processes?

metallurgy process.

currently manufactured?

4. What is the main feature of crystal growth process in space in
comparison with conditions of the Earth?

5. What is the principal difference between soldering and welding
6. How much methods are available to produce the plastics?

7. What is the principle of electroplating?

9. What is the object of electroplating? How is it done?

8. Describe, step by step, manufacture of a component by powder

10. What materials are named as smart or intelligent ones and how they are

11. Name and briefly describe five fabrication techniques used for plastic

polymers.
OnuryBaHHs AHKETYy-OLIIHKY 3 METOI0 OLIHIOBAHHS $IKOCTI Kypcy Oyle HaJaHo IO
3aBEPIICHHIO KYpPCY.
Taomums 1
Cxema kypcy «CyudacHi TEXHOJIOTTT OTpUMaHHS MaTepiaiiBy
(«Modern technologies for materials synthesis»)
Ha 1 cemecTp
— T oML 3AHSTE dopma AiIbHOCTI Tepmin
Ta 00CST TOANH BHKOHAHHS
1-2 Tewma 1. Brief description of the traditional and modern 2 TUXHI
technologies for materials manufacturing (KopoTtkuii Jlexii — 2 ro.
OTIUC TPATUIIAHUX Ta Cy4YaCHUX TEXHOJIOT1H OTPUMaHHS caMocT. po0. — 5 ro.
MarepiajiB).
3-4 Tema 2. Methods for synthesis of nanomaterials 2 THOKHI
Molecular beam epitaxy (Metoau cunTe3 Jlexuyii -2 rox,
piraxy it y
HaHoMarepiaiB (TexHOoIorist MOJEKYASPHUX YUKIB). camoct. pod. — 6 rox.
5-6 Tewma 3. Laser ablation method and surface modification. | Jlekuii — 2 rog. 2 THOKHI
(Meton nazepHoi abmsiii 1 Moaudikailis MoOBEpxHi). caMocCT. po6. — 6 To1.
7-8 Tema 4. Vapor-gas deposition method (Meroxa razoBoro | Jlekuii — 2 ro. 2 THOKHI
OCAJKEHHS). camocT. po6. — 6 roz.
9-10 Tema 5. New technologies for porous materials obtaining | Jlekuii — 2 ro. 2 THOKHI
(Hogi TexHOmOTIi OTprMaHHs IOPYBAaTUX MaTEPialliB). caMocT. po0. — 5 ro.
11-12 | Tema 6. Liquid phase epitaxy in crystal growth 2 TUXHI
technologies (PinkodasHa emiTakcis B TEXHOIOTISIX Jlexuyii -2 rox,
BHUPOIILYBaHHSI MOHOKPHCTAJIIB). CamocT. po0d. — 5 rox.
13-14 | Tema 7. High purity materials and methods of their 2 THOKHI
purification (Marepiajiu BUCOKOT YUCTOTH 1 METO/IU 1X Jlexuyii -2 rox,
OYMIICHHS ). camMocCT. po6. — 5 roI.
15-16 | Tema 8.Technology of magnetic nanoparticles synthesis Jlexuii — 2 rog. 2 THOKHI
(TexHosoriss CMHTE3y MarHiTHUX HaHO). camocT. po6. — 6 roz.




Tabmums 2

Cxema kypcy «CydacHi TEXHOJIOTTT OTpUMaHHS MaTepiaiiBy
(«Modern technologies for materials synthesis»)

Ha 2 ceMecTp

. dopma AiIbHOCTI Tepmin
TwxH1 Temu 3aHATH
Ta 00CST TOANH BHKOHAHHS
1-2 Temal. Thermal treatment of materials and physical 2 THXHI
properties improving (TepmooOpoOka maTepiaiis i Jlexuii - 2 rox.
MOKpPAILIEHHS iXHIX BIaCTUBOCTEN). caMocT. pod. — 5 rox.
3-4 Tewma 2. Physical processes at casting technologies Jlekuii — 2 rog. 2 THOKHI
(di3uuH1 mpoLecH y TEXHOJIOTISX JTUBAPHULITBA). caMocCT. po0. — 6 roI.
5-6 Tewma 3. Synthesis of high entropy alloys Jlekuii — 2 rog. 2 THOKHI
(CuHTE3 BUCOKOCHTPOMINHUX CILJIaBIB). camocT. po6. — 6 roz.
7-8 Tema 4. Additive technologies. 3-D printing. 2 THOKHI
Microcontact printing Jlexuyii -2 rox,
(AmutuBHI TexHOIOTIT. 3-D-1pyK). camocT. pod. — 6 rox.
9-10 Tema 5. Space technologies of materials synthesis Jlekuii — 2 rog. 2 THOKHI
(KocMiuH1 TEXHOJIOT1i OTpUMaHHS MaTepiaiiB). caMocT. po0. — 5 ro.
11-12 Tema 6. New magnetic materials and their 2 TUXHI
manufacturing. Magnetic thin films and nanoparticles. Jlekmii — 2 rog.
(HoB1 marHiTHI MaTepiaiu Ta iX BUTOTOBJICHHS. caMocT. po0. — 5 roI.
MarsitTHi HAHOYaCTUHKH Ta HAHOTUTIBKH).
13-14 Tema 7. Physical-chemical methods for MEMS and 2 THOKHI
NENS producing (®izuko-xiMidHi MeTO U Jlexuii - 2 rox.
surotoBienrss MEMC i HEMC cucrem). CamocT. po0d. — 5 rox.
15-16 Tema 8. Synthesis of amorphous metallic alloys. Jlekuii — 2 rog. 2 THOKHI

(Cunre3 amoppHUX METATIIYHUX CILIABIB).

caMocCT. po0. — 6 To/I.




