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Discipline title Structure and physical properties of advanced materials
The address of teaching | Kyrylo and Mephodyj str.8, 79005, Lviv, Ukraine
the discipline

The faculty and
department under
which the discipline is
established

Faculty of Physics, Physics of Metals Department

Field of knowledge, code
and name of specialty

10 Natural Sciences / 105 Applied physics and nanomaterials

Lecturer

Stepan Mudry, prof., Doctor of Sciences, Head of Physics of Metals
Department.

Contact information of
the teachers

stepan.mudryy@Inu.edu.ua
https://physics.Inu.edu.ua/employee/mudryj-stepan-ivanovych

Discipline consultations
are performed

Consultations on the day of lectures (by prior arrangement). Online
consultations are also possible. To agree on the time of online consultations,
you should write to the e-mail address of the teacher

Discipline Web page

https://physics.Inu.edu.ua/course/suchasni-tekhnolohii-otrymannia-
materialiv-prykladna-fizyka-ta-nanomaterialy

Information about the
discipline

The subject «Structure and physical properties of advanced materialsy is
a subject of free choice for the second (master’) level of higher education,
which is taught in the 1st and 2nd semesters in the amount of 4 credits (2
credits in the 1st semester and 2 credits in the 2nd semester) (according to
the European Credit ECTS Transfer System).

Short annotation of the
discipline

The discipline «Structure and physical properties» is an elective discipline
and introduces students to the physical foundation of advanced materials'
structure and physical properties, giving basic knowledge on recent data on
the structure and properties of different kinds of advanced materials as well
as methods of obtaining by theoretical and experimental means.

Purpose and objectives
of the discipline

The purpose and task of the discipline "Structure and physical properties of
advanced materials” is the acquisition by students of knowledge and skills
that will teach future specialists to master the structure and main physical
properties of advanced materials and modern methods of measuring and
interpretation obtained results.

Literature

Basic :

1. V. M. Borysyuk, O. V. Maksakova, Physical properties of two-
dimensional nanomaterials and metal nanoparticles: monograph. —
Sumy: Sumy State University, 2020. — 100 p. ISBN 978-966-657-
810-8

2. M. L. Babiy O. P. Docenko, V.Yu. Hryshayenko. anobiotechnologies in
medicine, Vinnytsia: Tvory, 2019. — 231 p.

3. Frank J. Owens, Charles P. Poole The physics and chemistry of
nanosolids, John Wiley, New Jersey, 2008, 539 p.

4. U.K. Singh, manish Dwivedi .Manufacturing processes, new age
international publishers, 2009, 290 p.

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

Additional:

1. S.O. Kasap. Principles of electronic materials and devices.,

Mc.Graw-Hill Companies, 2006. — 874 p.
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2. M .Kuno. Introduction to nanoscience and nanotechnology: A
workbook, Notre Dame, 2004. — 246 p.

Duration of discipline

Two semesters

Scope of discipline

120 hours, of which 32 hours of classroom classes (of which 16+16 hours of
lectures) and 44+44 hours of self-work

Expected learning

outcomes

As a result of studying this course, students

should know: the structural parameters of modern materials of various
functional purposes, their properties, and the main physical properties that
determine the characteristics important in practical use. The main focus will be
on students' knowledge of the relationship between structure and physical
properties and the ability to use methods to improve such properties.

to be able: to use the relationship between structure and physical properties to
select materials for different functional purposes and evaluate their suitability for
use in various conditions, including those that are extreme; to be able to combine
structural parameters with the results of measuring physical properties to
purposefully search and synthesize materials with the necessary characteristics;
use computer methods to model the relationship between the structure and
physical properties and the technological parameters of their production.

Key words

Crystal lattice, chemical and topological ordering, phase transitions, random
order, crystal growth, electrical conductivity, magnetic properties, crystal
growth, liquid phase epitaxy, sintering process

Subject format

Internal

lectures and consultations for a better understanding of topics

Topics

Listed in table 1 and table 2

Final control, form

assessment at the end of the 1st and 2nd semesters.

Prerequisites

To study the course, students must know the basic laws and concepts from
the courses of general physics, English language, thermodynamics, quantum
mechanics, and solid state physics; to be able to apply previously acquired
knowledge from the courses of mathematical analysis, differential equations,
methods of mathematical physics, general physics, quantum mechanics,
statistical physics, solid state physics and computer technologies to solve
practical problems; to have the skills of finding and studying specialized
literature, including English-language literature, solving algebraic and
differential equations, constructing and analyzing graphic dependencies.

Educational methods
and equipment

Presentations, lectures, computer work

Necessary devices

Personal computer, projector

Evaluation criteria
(separately for each type
of educational activity)

The assessment is carried out on a 100-point scale. Points are awarded
according to the following ratio:

* surveys at lectures: 40% of the semester grade; the maximum number of
points is 40 (2 surveys x 20 points)

« control works: 60% of the semester grade; the maximum number of points
is 60 (3 control works x 20 points)




The final maximum number of points is 100.

Academic integrity by higher education students involves independent
performance of educational tasks, tasks of current, and final control of study
results. Writing off, and interfering with the work of other students are, but
are not limited to, examples of possible academic dishonesty. The detection
of signs of academic dishonesty in a student's written or oral work is a
reason for its failure by the teacher, regardless of the extent of the
deception).

Attending classes is an important part of learning. All students are expected
to attend all lectures and practical sessions of the course. Students must
inform the teacher about the impossibility of attending classes. In any case,
students must comply with all deadlines set for the performance of all types
of work provided for in the course).

Literature. All literature that students cannot find on their own will be
provided by teachers solely for educational purposes without the right to
transfer it to third parties. Students are also encouraged to use other literature
and sources that are not among the recommended ones).

Scoring policy. Points scored on practical and ongoing testing are taken into
account. At the same time, attendance at classes and the student's activity
during classes must be taken into account; inadmissibility of absences and
lateness to classes; using a mobile phone, tablet or other mobile devices
during class for non-educational purposes; plagiarism and plagiarism;
untimely performance of the assigned task, etc.

Any form of academic dishonesty will not be tolerated).

Questions for control

1 Semester
1. Types of structure and their parameters.
Crystalline and amorphous structure.

Structure parameters and methods of their determination.

> wn

X-ray diffraction methods

Small angle X-ray diffraction
Structure defects

Structure changes at the chemical ordering of multicomponent alloys.

© N o O

Computer simulation of structure.

2 Semester
1. Main physical properties of materials (density, electroconductivity,
viscosity etc.)

2. Interrelation between structure and physical properties

3. Measuring the physical properties of advanced materials using
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modern equipment.

Quantum materials, structure, and properties.

Main theoretical approaches for the description of physical properties.
Physical properties of nanostructured materials.
New magnetic materials, their structure and properties.

Computer methods for studying the physical properties of metallic
alloys.

Poll An evaluation questionnaire to assess the quality of the course will be

provided at the end of the course.

Table 1
Scheme of the course «Structure and physical properties of advanced materials»
for 1 Semester
Weeks Theme Form of activity and amount Literature Duration,
of hours
1 Theme 1 Structure of materials. Lectures — 2 hours. Basic: 1, 3 2 weeks
2 Crystals and amorphous solids. Self-work — 5 hours.
3 Theme 2. Structure types and Lectures — 2 hours. Basic: 1, 3 2 weeks
4 their main parameters Self-work — 6 hours. Additional: 2
5 Theme 3. The structure Basic: 1, 2, 3 2 weeks
6 formation features in Lectures — 2 hours.
multicomponent metallic Self-work — 6 hours
systems
7 Theme 4.  Structure  of Basic: 1, 2, 3 2 weeks
8 intermetallic and its
. . Lectures — 2 hours.
interpretation from the
. : Self-work — 6 hours.
viewpoint of symmetry and
packing density
10 Theme 5. Experimental methods Lectures — 2 hours. Basic: 4,5 2 weeks
of structure investigation Self-work — 5 hours.
11 Theme 6. Interrelation the Basic: 1, 4,5 2 weeks
. . Lectures — 2 hours.
12 structure with thermodynamic
. . Self-work — 5 hours.
data and interatomic forces,
13 Theme 7. Computer simulation Lectures — 2 hours. Basic: 1, 3 2 weeks
14 methods in structure studies Self-work — 5 hours. Additional: 1, 2
15 Theme 8. Structural changes Lectures — 2 hours. Basic: 1, 2,4 2 weeks
16 during phase transition Self-work — 6 hours. Additional: 1




Scheme of the course «Structure and physical properties of advanced materials»

for 2 Semester

Table 2

Weeks Theme Form of activity and amount Literature Duration
of hours
1 Themel.Main physical properties Lectures — 2 hours. Basic: 1, 3 2 weeks
2 of different kind materials. Self-work — 5 hours. Additional: 2
3 Theme 2 Main metallic alloys Lectures — 2 hours. Basic: 1, 3 2 weeks
4 Self-work — 6 hours
5 Theme 3.  Structure-sensitive Lectures— 2 hours. Basic: 1, 2, 3 2 weeks
6 physical properties. Self-work — 6 hours. Additional: 2
7 Theme 4. Experimental methods Basic: 4,5 2 weeks
8 of physical properties Lectures —2 hours.
) .- Self-work — 6 hours.
Investigation
9 Theme 5.Physical properties in Lectures — 2 hours. Basic: 4,5 2 weeks
10 non-equilibrium processes Self-work — 5 hours.
11 Theme 6. Physical properties of Basic: 1, 2, 3 2 weeks
. : Lectures— 2 hours.
12 nanosized materials
Self-work — 5 hours.
13 Theme 7. Calculation of physical Lectures — 2 hours Basic: 1, 2, 3 2 weeks
14 properties from structure data Self-work — 5 hours. Additional: 1
15 Theme 8. Main theoretical Lectures — 2 hours Basic: 1, 2, 3 2 weeks
16 approaches for structure X Additional: 1

description.

Self-work — 6 hours.




MIHICTEPCTBO OCBITU 1 HAYKHM YKPAIHU
JIbBIBCHKHMI HAIIOHAJIbHUI yHiBepcuTeT iMeHi IBana @panka
@izuyHui pakyJabTeT
Kadenpa ¢izuxku merasis

3aTBepaKeHO
Ha 3acizanni kadenpu ¢izuku merasiB
¢bi3nyHOTO PaKyIBTETY
JIbBIBCHKOTO HAIlIOHAJILHOTO YHIBEPCUTETY
imeHi IBana @panka
(mportokon Ne 7 Bix 26.06.2023 p.)

3aBiqyBau Kadeapu % npod. Mympuii C. 1.

Cunadyc
3 HAaBYAJbHOI JucHMILTIHU «CTpyKTYypa Ta (i3MYHi BJACTHBOCTI Cy4aCHHUX
matepianiB (Structure and propertied of advanced materials)»,
o BukJaagaerbesa B Mexkax OIII «IIpukiaaagna ¢gizuka Ta HaHOMAaTepiaan»
APYroro (MaricrepcbKoro) piBHsi BULIIOI OCBiTH
nJs 3100yBauviB 3i cnenianabnocti 105 Mpukiaagna ¢izuka Ta HaHOMaTepiain

JIbBIiB 2023



Ha3Ba nucnuniinm

CrpykTypa Ta (i3u4Hi BJACTHBOCTI CyYaCHUX MaTepiajiiB
Structure and propertied of advanced materials

Anpeca BUKJIAJAHHA
JTUCIHHUILIIHA

ByJ1. Kupuna i Medonuis 8, 79005, m. JIbBiB

dDakyJbTeT Ta
kadenpa, 3a 1Ko
3aKpinjieHa
AMCHMILTIHA

Gbi3uyHM BaKyIbTET,
kadenpa Gizuku MeTaiB

I'any3b 3HaHb,
mugp Ta Ha3Ba

l"any3pb 31anb - 10 [Ipupogaudi HayKu
CrenianpHicTs - 105 Ilpuknagna ¢i3uka Ta HaHOMAaTEpiaIH

crneniajJbHOCTI ocBiTHBO-TIpo(deciitHoi mporpamu [IpukitagHa dhizuka Ta HAHOMaTepiaan
Buxaanau npodecop kadenpu ¢izuku metaniB Myapuii Crenan [Banosud, 1.¢.-M.H.
MUCIUILIIHYA
KonTakTHa stepan.mudryy@Inu.edu.ua
ingopmamis https://physics.Inu.edu.ua/employee/mudryj-stepan-ivanovych
BUKJIANA4iB
Koncyabramii Koncynprarii B 1eHb MPOBEIACHHS JICKIIH (32 TMONEPEeAHbOI0 JTOMOBJICHICTIO). Takox
3 AUCHUILTIHH MO>KJIUBI OH-JIAlH KOHCYJbTAIlii. [[1s1 moroakeHHs Yacy OH-JIalH KOHCYJbTALlM CIijl
Bi10yBalOThCS MKHCATH HA €JIEKTPOHHY MOILITY BHKJIAJaya.
Cropinka Kypcy https://physics.Inu.edu.ua/course/struktura-ta-fizychni-vlastyvosti-suchasnykh-

materialiv-105-prykladna-fizyka-ta-nanomaterialy-opp-prykladna-fizyka-ta-
nanomaterialy

Indopmanis npo
AUCHMILTIHY

Huciumiina «CTpykTypa Ta (i3uuHi BJIACTHBOCTI cyvacHMX MarepianiB (Structure
and propertied of advanced materials)» € AUCHMIUTIHOIO BiIBHOTO BHUOOPY IS
Jpyroro (MaricTepchbKoro) piBHsI BUIIO1 OCBITH, sIKa BUKJIaJaeTbes B 1 Ta 2 cemecTpax
B 00cs31 4 kpemutiB (2 xpeautn B 1 cemecTpi Ta 2 KpeauTu B 2 cemectpi) (3a
€pornericbkoro Kpenutno-Tpanchepnoro Cucremoro ECTS).

Koporka anoranis
JTUCIHHUILIIHA

Jucuunmnina «Ctpykrypa Ta (i3W4Hi BIACTHBOCTI CydacHHX Mmatepiaii (Structure
and propertied of advanced materials)» € BHOIpKOBOIO JUCHUILUTIHOI Ta 3HAHOMHUTH
CTYZEHTIB 13 CTPYKTYPHUMH JOCITIJDKEHHS CYy4acHUX MaTepialliB Ta 3 B3a€MO3BI3KOM
MIXK CTPYKTYpPOIO Ta OCHOBHMMHU (DI3MYHMMHU BIACTUBOCTSAMU. BHUBUEHHS JIeKIIITHOTO
MaTepiary 3a0e3neuuTh IPYHTOBHI 3HAaHHS MPO aTOMHY CTPYKTypy. OcoGmuBocTi ii
(hopMyBaHHS Ta CTaOUIBHICTD Y PI3HUX TEPMOJIMHAMIYHUX YMOBAX.

MeTta Ta miji
JTUCIUILIIHYA

Mertoto 1 3aBraHHAM AucuuIuliHM «CTpykTypa Ta (i3UUHI BJIACTHBOCTI CyYacHHMX
matepiamiB (Structure and propertied of advanced materials)» € onepxanus
CTYJACHTAaMH 3HaHb 1 HAaBHUYOK, $KI HaB4YaTh MaWOYTHIX CHEMIaJiCTiB BOJIOAITH
3HaHHSMH TIPO CTPYKTYpPY Ta BIIACTHUBOCTI CYYacHHWX MarepiaiiB, sIKi 3aMiHIOIOTh
TPaJUIiiHI MaTepiaiy 1 3aBJSIKU CBOIM YHIKaJIbHUM BJIACTHMBOCTSIM CYYaCHHUX CTAlOTh
MEPCIEKTUBHAUMH IS IIUPOKOTO TPAKTUYHOTO BHKOPHCTAaHHSI y MalOyTHbOMY.
CTyneHTH TakoXX HaBYaThCS POOUTH OMNIAAM Ta BHCTYNATH 3 JONOBIISIMHU
AHTITICHKOI0O MOBOIO MO0 3HAHHAX 31 CTPYKTYpH Ta BIIACTHBOCTEH CyYacHHX
MaTepiais.

Jlitreparypa nist
BHBYEHHS
JTUCIUILIIHYA

ba3oga:
1. B. M. bopuciok, O. B. MakcakoBa @i3u4Hi BIaCTUBOCTI JBOBUMIPHHX
HaHOMAaTepiamiB Ta MEeTaJeBUX HAHOYACTHHOK : MoHOTpadis / B. M. Bopucroxk,
O. B. MakcakoBa. — Cymu : CymchKkuit aep:xaBHuii yHiBepcuret, 2020. — 100
c. ISBN 978-966-657-810-8
2. M. JI. ba6iii, O. I1. Jonienko, B. 0. I'pumaenko. Hano6ioTexHOMOTi{ y MeIUIIHHI,

2



mailto:stepan.mudryy@lnu.edu.ua
https://physics.lnu.edu.ua/employee/mudryj-stepan-ivanovych
https://physics.lnu.edu.ua/course/struktura-ta-fizychni-vlastyvosti-suchasnykh-materialiv-105-prykladna-fizyka-ta-nanomaterialy-opp-prykladna-fizyka-ta-nanomaterialy
https://physics.lnu.edu.ua/course/struktura-ta-fizychni-vlastyvosti-suchasnykh-materialiv-105-prykladna-fizyka-ta-nanomaterialy-opp-prykladna-fizyka-ta-nanomaterialy
https://physics.lnu.edu.ua/course/struktura-ta-fizychni-vlastyvosti-suchasnykh-materialiv-105-prykladna-fizyka-ta-nanomaterialy-opp-prykladna-fizyka-ta-nanomaterialy

Binnuus, “Topu”, 2019 — 231 c.

3. Frank J. Owens, Charles P. Poole The physics and chemistry of nanosolids,
John Wiley, New Jersey, 2008. — 539 p.

4. U.K. Singh, manish Dwivedi .Manufacturing processes, new age international
publishers, 2009. — 290 p.

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

Jlonmomixkna:
1. S.O. Kasap. Principles of electronic materials and devices., Mc.Graw-Hill
Companies, 2006. — 874 p.
2. M .Kuno. Introduction to nanoscience and nanotechnology: A workbook,
Notre Dame, 2004. — 246 p.

TpuBaJjicTb
MUCIHUTLIIHYA

JIBa cemectpu

O0cAar ITNCHHUILIIHA

120 roauH, 3 skux 32 roAWHU ayAUTOPHUX 3aHATH (3 HUX 16+16 roguH nekmiit) Ta
44+44 ronuHu caMOCTIHHOT poOOTH

OuikyBani
pe3yabTaTH
HABYaHHA

B pe3ynbTari BUBYEHHS JaHOTO KYpCY CTYAEHTH ITOBUHHI
3HATH:  CTPYKTYypHI  TapamMeTpu  CydYacHHX  MaTepiajiB  pi3HOTO
(GYHKI[IOHAIBHOTO TpPU3HAYEHHS, X BIIACTUBOCTI, a TaKOX OCHOBHI (Di3WM4HI
BJIACTUBOCTI, SIKI BHU3HAYAIOTh XAPAKTEPUCTHUKH, BAXKIHMBI Y NPAKTUYHOMY
BukopuctanHi. OcHOBHa yBara OyJe 3BepHyTa Ha 3HAHHA CTYyIEHTaMU
B3a€EMO3BS3KY MIXK CTPYKTYpOIO Ta (PI3MYHHUMM BIIACTUBOCTSMHM, a TaKOX
BMIHHSI BAKOPHUCTOBYBATH METO/IM TIOKPAILIEHHs TAKUX BJIACTUBOCTEH.

BMITH: BUKOPHCTOBYBaTH B3a€MO3BSI30K MK CTPYKTYpOK Ta (i3MYHUMHU
BJIACTMBOCTAMHU Ui BHUOOpYy MarepiayiB  pi3HOrO  (QYHKI[IOHAJIBHOTO
NpPU3HAYEHHS 1 OI[IHIOBaTH IX MNPHUAATHICTh /0 BUKOPUCTaHHA Y pI3HUX
yMOBax BKJIIOYAIOYM 1 TakKl 110 € EKCTpPEeMalbHHUMH, BMITU IMO€AHYBaTH
CTPYKTYHI apaMeTpH 3 pe3ybTaTaMi BUMIpIOBaHHS (Pi3UUHUX BIACTUBOCTEH
3 METOI0 IIJICHANIPABJICHOTO TMOIIYKY Ta CUHTE3y MaTepiayliB 3 HEOOXITHUMU
XapaKTepUCTHKaMH; BUKOPHUCTOBYBaTH  KOMIT'IOTEpHI  METOOU  JJIs
MOJEIIFOBAaHHS B3a€EMO3BSI3KY MIK  CTPYKTyporo Ta  (I3MYHUMHU
BJIACTUBOCTSIMHU Ta TEXHOJIOTIYHUX MAapaMeTpiB iX OTPUMAHHSI.

Kuarouosi ciioBa

Kpucraniyna rpartka, XiMiuHE 1 TOMOJIOTIYHE BIOPSAAKYBaHHS, (ha3oBl mepexoau ,
OWXHIN TOPSAMOK, PICT KPUCTANIB, €JIEKTPONPOBIAHICTb, MArHiTHI BJIACTMBOCTI, piCT

KpHCTAJIIB.
dopmar Ounnii
AMCHUIIIHA
MIPOBEICHHS JIEKLIH Ta KOHCYJIbTAIIH JUIsl KPAIIoro po3yMiHHS TeM
Temn Hageneno y ta6mn.1 i Tabm. 2
HincymkoBuii 3aiiK B KiHIl 1 Ta 2 cemecTpiB.
KOHTPOJIb, Gopma
IIpepexBizuTn Jlnist BUBUEHHS KypCy CTYJICHTH MOBHMHHI 3HATH OCHOBHI 3aKOHHU Ta MOHSTTA 3 KypCiB

3arajgpbHOl (Bi3MKH, TEPMOAMHAMIKHM, KBAHTOBOI MEXaHIKH, (DI3MKH TBEpPJOro Tija;
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BMITH 3aCTOCOBYBAaTM HaOyTi paHillle 3HaHHA 3 KypCiB MaTEeMaTUYHOTO aHali3y,
nudepeHIliiHX PIBHSAHb, METOJIB MAaTeMAaTHYHOi (I3UKH, 3aranbHOi  (I3HUKH,
KBaHTOBOi MEXaHIKH, CTAaTUCTUYHOI (Pi3UKH, ¢bi3uku TBEpJIOro Tilla Ta
KOMIT FOTEPHUX TEXHOJIOTIH A1 pO3B’A3KY MPAaKTHYHHX 3aBJIaHb; BOJIOAITH HABUKAMH
MOIIYKY Ta OMPAIIOBAaHHs CIELiali30BaHOI JiTepaTypu, pO3B’s3Ky ainreOpaidHux i
nudepeHIliHUX PIBHSAHD, MOOYIOBY Ta aHATI3y TpadivyHUX 3aJIEKHOCTEH.

HapuajabHi MeToau
Ta TeXHiKH, AKi
oyayTh
BHKOPHUCTOBYBAaTHCS
i Yac BUKJIAJTaHHSA

Kypcy

[IpesenTartii, nekiii, podoTa 3a KOMII FOTEPOM

HeoOxinne
o0JIafHAHHSA

[IepconaiibHMil KOMIT 1OTEP, MPOEKTOP

Kpurepii
OLIIHIOBAHHSA
(oxkpemo nJist

KOKHOT'0 BHLY
HaBYaJIbHOI
AisJIbHOCTI)

OmuintoBanHs TpoBoauThCA 3a 100-OanpHOO mIKanor. banm HapaxoBYOThCS 3a
HACTYITHUM CIT1BB1IHOIICHHSM:

* OnUTyBaHHSA Ha JeKHiiHMX 3aHATTIX: 40% cemecTpoBOi OLIHKK; MaKCHMallbHA
KijbKicTh 0aniB 40 ( 2 onuryBanus mo 20 6ais)

* KOHTPOJIbHI poboTu: 60% ceMecTpoBOi OLIHKK; MaKCUMalIbHA KiTbKiCTh OasiB 60 (3
KOHTPOJIbHI po6otu 1o 20 GairiB)

[TincymkoBa MakcuMalibHa KiTbKicTh Oais 100.

AkajemMiuHa 100poyecHicTh 3700yBauaMu BHILOI OCBITH mependayvae camMocTiliHe
BUKOHAHHS HABYAJbHHUX 3aBAaHb, 3aBIaHb MMOTOYHOTO Ta IiJICYMKOBOTO KOHTPOJIIO
pe3ynbTariB HaByaHHA. CHUCyBaHHS, BTpY4YaHHS B poOOTy IHIIMX CTYACHTIB
CTAQHOBJISATh, Q€ HE  OOMEXKYIOTh, TPUKIAAM  MOXJIUBOI  aKaJIeMIYHOI
He100poyecHOCTI. BUsIBIEHHS O3HAK akajeMiyHOi HeJ0OpOYEeCHOCTI B MUCHMOBIN 4n
yCHIN po0OTI CTyAI€HTa € MiJICTAaBOO JUIs 11 He3apaXyBaHHHS BUKJIaJaueM, HE3aJIEKHO
BiJl MaciiTabiB oOMaHy.

BiaBinanHs 3aHATH € BOKIUBOIO CKJIaI0BOI0 HaBYaHHS. OYiKy€ThCs, 10 BCl CTYACHTH
BIJIBIZAIOTH YyCI JIEKWIi 1 MpakTU4HI 3aHATTA Kypcy. CTyAeHTH MaioTh iH(HOpMYBaTH
BUKJIaJja4ya PO HEMOXKJIMBICTh BIJBIJATH 3aHATTA. Y OYyJb-IKOMY BHUIIAJKy CTYAECHTU
3000B’s13aH1 TOTPUMYBATHCS YCIX CTPOKIB, BU3HAUEHUX JJIsi BUKOHAHHS YCIX BUJIB
poOit, nepeadayeHNX KypcoMm

Jlitepatypa. Ycio miteparypa, Ky CTyJAE€HTH HE 3MOXYTh 3HalTH caMocCTiiiHO, Oyze
HaJaHO BUKJIaJauyaMy BUKJIIOYHO B OCBITHIX LUISIX O€3 mpasa ii mepeaBaHHs TPETIM
ocobam. CTyJIeHTH 3a0XOUYIOThCS O BUKOPUCTAHHS TAaKOXX M 1HIIOI JiTepaTypH Ta
JDKEpeTI, SKUX HEMa€e cepe]] pEeKOMEHI0BaHUX.

IMosiTuka BucTaBiaeHHA OaniB. BpaxoByroThest Oanu, HaOpaHi Ha MPAaKTUYHUX Ta
MOTOYHOMY TecTyBaHHI. [Ipu 1boMy OOOB’S3KOBO BpaxOBYIOTHCSI NMPHUCYTHICTh Ha
3aHATTSAX Ta aKTUBHICTH CTYACHTA TiJ 4Yac 3aHSTTS; HEAOMYCTUMICTh MPOMYCKIB Ta
3alli3HeHb Ha 3aHATTSA; KOPUCTYBAaHHS MOOUIBHUM Tele(OHOM, IUIAHIIETOM YU
IHIIMMH MOOUTPHUMH TPUCTPOSIMU M1JT 4Yac 3aHATTS B LUIAX, HE IOB’SI3aHUX 13
HaBYaHHSAM; CIMCYBaHHS Ta IUIariaT; HECBO€YaCHE BHKOHAHHS IIOCTABJICHOTO
3aBIaHHs 1 T. 1H.

Komni hopmu akagemMidHOT HETOOPOUECHOCTI HE TOIEPYIOTHCS.

IIntannsa Ha
KOHTPOJILHI podoTH

1 cemectp
1. Tumwm cTpykTyp Ta iXHI mapameTpu




Kpucraniuna tTa amopdHa CTpykTypa

CTpyKTypHIi mapaMeTpy Ta METOAM iXHHOT'O BU3HAUCHHS.
Mertoa nudpakuii X-npoMeHis.

MaiokyToBa X-ipoMeHeBa TupPaKIIis.

CrpyktypHi nedexru.

No ok~ own

CTpyKTypHi 3MiHH TIpH XIMIYHOMY BHOPSJIKYBaHHI 0araTOKOMIOHEHTHHX
CILIaBIB.
8. Komn’rotepHe MOJIe/IIOBaHHS CTPYKTYPH.

2 cemecTp
9. OcHoBHI (i3U4HI BIACTUBOCTI MaTepialiB (TyCTHHA, €IEKTPOIPOBIIHICTD,

BSI3KICTB TOIIIO).

10. B3aeM03B’ 130K MiX CTPYKTYpOIO Ta (P i3WYHUMHU BIACTHBOCTSIMH.

11. BumiproBanHs (i3MYHHUX BIACTHBOCTEH HOBITHIX MaTepiajiB 3 JOIOMOTOO
Cy4YacHOT0 00JIaIHAHHS.

12. OcHoBHIi TeopeTuyHi HAOIMKEHHS sl ONUCY (DI3UUHUX BIACTUBOCTEH.

13. ®i3uyHi BIaCTUBOCTI HAHOCTPYKTYPOBAHUX MaTepialiB.

14. HoBi MarHiTHi MaTepiaiy, iXHs CTPYKTypa Ta BIaCTUBOCTI.

15. KBanTOBI MaTepiaiu, CTpyKTypa Ta BIaCTHBOCTI.

16. KoM 1oTepHi MeTOIM BUBUYEHHS (PI3MYHUX BIACTUBOCTEH CILIaBiB.

AHKETYy-OIlIHKY 3 METOI0 OI[IHIOBaHHS SKOCTI Kypcy OyJe HaJaHO 1O 3aBEPIICHHIO
Kypcy.




Cxema kypcy «CTpykTypa Ta i3uuHi BaacTUBOCTI cyyacHux martepiaJis (Structure and

propertied of advanced materials)»

Ha 1 cemecTp

Tabmurs 1

. . Tepmin
. dopma AITIBHOCTI .
TwrxH1 Hasga remu Jliteparypa BUKOHaH
Ta 00CAT TOAUH
Hs
1 Tema 1. Crpykrypa wmarepiaiis. 2 THXHI
TpyKiypa P Jlekwii — 2 rox. bazosa: 1, 3;
2 Kpucramn Tta amopdHi pevyoBUHHU. o )
. . camocTiitHa pobota — 5 roj. JHomnomixna: 2
CrpykTypHi Mojienl
3 Tema 2. CrpykTypHi THOM Ta iX Jlekwii — 2 rox. baszosa: 1, 3; 2 TWXHI
4 OCHOBHI XapaKTEPUCTUKH. camocriiiHa poboTa — 6 ro. Jlonomixna: 2
5 Tema 3. 3aKOHOMIPHOCTI Bbasosa: 1, 2, 3; 2 TUXKHI
6 (dopMyBaHHS CTPYKTypHU i toJlexmii — 2 rox.
0araTOKOMITOHGHTHUX  METaJIiYHUX | caMOCTiiiHa poboTa — 6 roj.
CIUIaBax.
7 Tema 4. CTpykrypa IHTEpMETAIIIIB Bbasosa: 1, 2, 3; 2 TUXKHI
. TPYKIYP p A Jlekmi — 2 ron.
8 Ta ii IHTEpHpeTaimis 3 TOYKH 30Dy .
. . camMocTiiiHa po6oTa — 6 roj.
CUMETPIi Ta UIILHOCTI MaKyBaHHSI.
9 Tema 5. ExcriepuMeHTaIbHI METOAN Jlexmii — 2 ron. basosa: 4, 5; 2 THXKHI
10 JIOCITJDKEHHS CTPYKTYKPH . caMocCTiliHa poboTa — 5 roj.
11 Tema 6. 3B’SI30K CIPYKTypH 3 basosa: 1, 4, 5; 2 TUXKHI
. TPYKTYD . Jlexuii — 2 rog.
12 TEPMOJMHAMIYHAMH  JaHUMH 1 o
. . camocrTiiiHa poboTa — 5 ro.
CHJIaMH Mi>KYaCTHHKOBOI B3aeMojii (
13 Tema 7. Meroau KOMIT IOTEPHOTO Jlexii — 2 rog. Bbasosa: 1, 3; 2 THXKHI
14 MO/IEJIFOBAHHS CTPYKTYPH caMmocTiifHa po6oTa — 5 roj. HonowmixHa:1, 2
15 Tema.8. CrpyKkTypHi 3MIHM TIpHU Jlexii — 2 rog. bazosa: 1, 2, 4; 2 THXHI
16 (a3oBUX mepexoiax. camocTiiiHa poboTa — 6 rof. Jonomixna: 1




Cxema kypcy «CTpyKTypa Ta ¢i3uuHi BJacTHBOCTI cydacHuX maTepiais (Structure and

propertied of advanced materials)»

Ha 2 CEMECTp

Taomums 2

. dopma JiaIbHOCTI . Tepmin
TwrxH1 Hasga temu pMa 2 Jlitreparypa p
Ta 00CST rOJINH BUKOHAHHS
1 Temal. OcHOBHI (hi3WyHI BIaCTUBOCTI 2 THXKHI
2 MmarepianiB  pisHoro tumy (Basic Jlekuii — 2 rox. bazosa: 1, 3;
physical properties of different types of | camocriiitna podota — 5 ro. JlonomixcHa: 2
materials)
3 Tema 2. Meramiuni crutasu  (Metal Jlekmii — 2 rox. basosa: 1, 3; 2 THXKHI
4 alloys). camocTiitHa pobora — 6 ro.
5 Tema 3. Crpykr - i ¢i i b 01,2, 3; 2 i
TPYKTYPHO-4YTJIHB i)} 3UYH Jlexuii — 2 rox. asosa: 1, 2, 3; THXKH
6 BJIACTHBOCTI (Structure-sensitive oo JlomomixkHa: 2
. . camocriiiHa poboTa — 6 roI.
physical properties).
7 Tema 4. ExcnepuMeHTalbHI METOAM baszosa: 4, 5; 2 TUXKHI
8 JOCIIDKEHHST (PI3UYHUX BIACTUBOCTEH Jlexmii — 2 rox.
(Experimental methods of research of | camocriiitna po6ora — 6 ro.
physical properties).
9 Tema 5. @i3uuHi BIACTHUBOCTI Yy baszosa: 4, 5; 2 TUXKHI
10 HepiBHOBakHHX mpornecax (Physical Jlexuii — 2 rop.
properties in non-equilibrium | camocrtiiina po6oTa — 5 ro.
processes).
11 Tema 6. ®dispuni  BIACTHUBOCTI Basosa: 1, 2, 3; 2 TWXKHI
. . Jlexuii — 2 rog.
12 HaHopo3MmipHux  cuctem  (Physical o
. camocTiitna po6ota — 5 roj.
properties of nanoscale systems).
13 Tema 7. Po3paxyHok  (izmuHmX basosa: 1, 2 3; 2 THXHI
14 BJIACTMBOCTEH 31 CTPYKTYpHHX JTaHUX Jlexuii — 2 ron. HonomixHa: 1
(Calculation of physical properties from | camocriiina po6ota — 5 roj.
structural data).
15 Tema 8. OcHOBHI  TeOpeTUYHi basosa: 1, 2, 3; 2 TIKHI
16 HaOMMKEHHsST Uil OMHUCY CTPYKTYpHU Jlexuii — 2 ron. HonomixHa: 1

(Basic theoretical approximations for
describing the structure).

camocTiitHa po6oTa — 6 ro.




