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STUDIJU DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas

Kodas

Rinktiniai kiety medZiagy ir jy pavirSiy tyrimo metodai

Déstytojas / a (-ai)

Padalinys (-iai)

Koordinuojantis (-i): dr. Valentina PlauSinaitiené
Kitas / a (-i): dr. Virgaudas Kubilius, dr. Giedreé
Gaidamaviciené, dr. Tomas Murauskas

Chemijos ir geomoksly fakultetas, Chemijos institutas
Naugarduko 24, LT-03225 Vilnius

Studiju pakopa Dalyko (modulio) tipas
Pirmoji Pasirenkamasis

Igyvendinimo forma

Vykdymo laikotarpis

Vykdymo kalba (-0s)

Auditoriné

7 semestras

Lietuviy

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai:

Isklausytas bendrosios chemijos pagrindinis kursas.

Gretutiniai reikalavimai (jei yra):

Dalyko (modulio) apimtis
kreditais

Visas studento darbo

Kkruvis

Kontaktinio darbo
valandos

Savarankisko darbo
valandos

5

135 64

71

Dalyko (modulio) tikslas

Supazindinti su Siuolaikiniais fizikiniais medziagy struktiiros ir kompozicijos analizés metodais, ugdyti

eksperimentinio darbo planavimo ir jgyvendinimo j

udzius.

Dalyko (modulio) studijy rezultatai

Studijuy metodai

Vertinimo metodai

Baige dalyka studentai gebés
paaiskinti elektrony ir rentgeno
spinduliuotés saveikos su medziaga
pagrindus, SEM, AJM, XRF, XRD
ir XPS veikimo bei matavimo
principus. Jie supras pavirSiaus
morfologijos, topografijos,
SiurkStumo, daleliy dydzio
pasiskirstymo, elementinés ir
fazinés sudéties nustatymo
galimybes, gebés paaiskinti metody
jautrumo, tikslumo, paklaidy
sgvokas, taip pat jy privalumus ir
trokumus.

Paskaitos, seminarai,
laboratoriniai darbai, individualus
darbas su literatara.

Egzaminas

Studentai gebés suprasti
reikalavimus bandiniy paruos§imui,
gebés pasirinkti optimalius tyrimo
metodus, atsizvelgiant j tyrimo
tikslus, numatyti tyrimams
reikalingg trukme, vykdyti

Laboratoriniai darbai,
individualus darbas su literatiira ir
vaizdine medziaga.

Laboratoriniy darby gynimas.




eksperimentus ir tyrimus pagal
pateiktas metodikas.

Kontaktinio darbo valandos Savaran!(ﬁkvq studijy laikas
ir uzduotys
g
gl |o | 5
Temos S = =
2 k= % g Savarankiskai
" = - = £ ’E atliekamos uzduotys
SlE|5|8|8| 2|8, &
I 2| E 'g s | € %) g =
S| S| E|B|lals| 3= =
S| 8| o| & | ®@| & | & @ ®
o | ¥X| »n|la|ld|la| >0 »
1. Ivadas. Supazindinimas su kurso tikslais, | 2 2 1
vedimo principais ir jo struktara. Praéjusiy
mety studenty atsiliepimy apie kursa
aptarimas.
2. Elektrony saveika su medziaga. 4 4 10 18 20 | Literattiros analizé.
Skenuojanti elektroniné mikroskopija, Uzduociy sprendimas.
veikimo principas, matavimo principas. Pasiruosimas
SEM privalumai ir trikumai. EDS veikimo laboratoriniams
principas. Méginiy pavir§iaus morfologijos darbams. Vaizdinés
tyrimas ir elementinés analizés nustatymas. medziagos perzilira.
Daleliy dydzio pasiskirstymo histograma. Gauty duomeny analizé
ir darbo apraSymas.
3. Atominés jégos mikroskopija (AJM). Jos | 2 2 4 8 10 | Literattiros analizé.
veikimo principas ir matavimo rézimai. Uzduociy sprendimas.
AJIM palyginimas su SEM. PavirSiaus PasiruoSimas
topografija ir Siurk§tumo nustatymas. laboratoriniams
darbams. Gauty
duomeny analizé ir
darbo apras§ymas.
4. Rentgeno spinduliy generavimas. 2 2 4 8 10 | Literattros analizé.
Rentgeno spinduliy fluorescenciné analizé Uzduociy sprendimas.
(XRF), jos veikimo principas. Pagrindinés Pasiruosimas
XREF prietaisy rasys. XRF palyginimas su laboratoriniams
EDS. Skirtingy prieskoniy gamintojy darbams. Gauty
ciberzolés elementinés sudéties duomeny analizé ir
nustatymas. darbo apraSymas.
5. Rentgeno spinduliy difrakciné analizé. 4 6 10 20 20 | Literatiiros analizé.
XRD veikimo principas. Bragg-Brentano Uzduociy sprendimas.
(6/20 ir 6/8) ir lygiagreciy spinduliy Pasiruosimas
konfigtiracijos. XRD vidiniai ir i$oriniai laboratoriniams
standartai. Kristality dydzio jvertinimo darbams. Vaizdinés
metodai. Slystan¢io kampo metodas. medziagos perziiira.
Svyravimo kreivés. Gauty duomeny analizé
ir darbo aprasymas.
6. Rentgeno fotoelektrony spektroskopija 2 2 4 8 10 | Literattros analizé.
(XPS). Veikimo principas. Matavimo Uzduociy sprendimas.
principas. XPS jrangos dalys. Zemos Pasiruosimas
rezoliucijos preliminarts tyrimai. Aukstos laboratoriniams
raiskos spektroskopija. Elementy chemineés darbams. Gauty
biisenos ir jy oksidacijos laipsniy duomeny analizé ir
nustatymo galimybés. darbo apraSymas.
I§ viso | 16 16 32 64 71
Vertinimo strategija SV At5|s|§a|tymo Vertinimo kriterijai
proc. laikas
Laboratoriniy darby gynimas 60 Semestro metu | [skaitoma, jei jvykdyti reikalavimai: atlikti visi paskirti

laboratoriniai darbai, bei jie sékmingai apginti.
Ginami darbai vertinami 10 baly skaléje. Bendras
pazymys perskaiciuojamas semestro pabaigoje




atsizvelgiant j kiekvieno laboratorinio darbo

koeficienta.
Baigiamasis egzaminas 40 sausis Klausimy atsakymai zodziu
. .. Leidimo . Periadinia Ie!d!n!o Leidykla ar internetiné
Autorius (-iai) . Pavadinimas Nr. ar leidinio
metai nuoroda
tomas
Literatiira
. Kannan M. Krishnan 2021 Principles of Materials | Oxford University
Characterization and Press
Metrology
Christopher Hammond. 2015 The Basics of Oxford University
Crystallography and Press
Diffraction
Fourth Edition
Marc De Graef and Michael 2010 Structure of Materials. Cambridge
E. McHenry An Introduction to University Press
Crystallography,
Diffraction and
Symmetry
3rd printing
V.L.Mironov 2004 Fundamentals of the Ins. of Physics of
scanning probe Microstructures
microscopy
John F. Watts, John 2003 An Introduction to University of
Wolstenholme Surface Analysis by Surrey, Thermo
XPS and AES VG Scientific
Michael Laing 2001 An introduction to the Chemistry https://www.iucr.org/edu
scope, potential and Dep.University of cation/pamphlets/2
applications of X-ray Natal
analysis
Kontaktinio darbo
valandos
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Dr. Valentina PlauSinaitiené lir5 6 6 10 22
Dr. Virgaudas Kubilius 2ir3 4 4 9 17
Dr. Giedré Gaidamaviciené 2ir4 4 4 9 17
Dr. Tomas Murauskas 6 2 2 4 8
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COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title

Code

Selected Methods for the Analysis of Solid Materials and Surfaces

Academic staff

Core academic unit(s)

Coordinating: Dr. Valentina Plausinaitiené Faculty of Chemistry

Other: Dr. Virgaudas Kubilius, Dr. Giedré

Gaidamaviciené, Dr. Tomas Murauskas

Chemistry

and Geosciences, Institute of

Naugardukas str. 24, LT-03225 Vilnius

Study cycle

Type of the course unit

First

Optional study

Mode of delivery

Semester or period
when it is delivered

Language of instruction

Face to face 7™ semester

Lithuanian

Requisites

Prerequisites:

Completed a core course in General Chemistry.

Co-requisites (if relevant):

Number of ECTS credits Student’s workload
allocated (total)

Contact hours

Individual work

5 135

64

71

Purpose of the course unit

To introduce modern physical methods for the analysis of materials structure and composition, and to improve skills
in planning and implementing experimental work.

Learning outcomes of the course unit

Teaching and learning methods

Assessment methods

Upon completion of the course, students
will be able to explain the basics of
electron and X-ray interaction with
matter, as well as the principles of
operation and measurement of SEM,
AIM, XRF, XRD, and XPS. They will
understand the possibilities of
determining surface morphology,
topography, roughness, particle size
distribution, elemental and phase
composition, and will be able to explain
the concepts of sensitivity, accuracy, and
measurement errors, as well as their
advantages and limitations.

Lectures, seminars, laboratory work,
individual study of scientific
literature.

Final exam

Students will be able to understand
sample preparation requirements, select
optimal analysis methods according to
research objectives, estimate the time
required for investigations, and carry out
experiments and analyses in according to
the methodologies provided.

Laboratory work, individual study of
literature and video.

Defense of laboratory work
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1. Introduction. Overview of the course 2 2 1
objectives, teaching principles, and
structure. Discussion of last year's student
feedback on the course.
2. Interaction of electrons with matter. 4 4 10 18 20 | Literature analysis.
Scanning electron microscopy (SEM): Problem solving.
principles of operation and measurement. Preparation for
Advantages and limitations of SEM. EDS laboratory work.
operating principle. Analysis of sample Review of visual
surface morphology and determination of materials. Analysis
elemental composition. Particle size of obtained data and
distribution histogram. preparation of
laboratory report.
3. Atomic force microscopy (AFM): 2 2 4 8 10 | Literature analysis.
principles of operation and measurement Problem solving.
modes. Comparison of AFM with SEM. Preparation for
Determination of surface topography and laboratory work.
roughness. Analysis of obtained
data and preparation
of laboratory report.
4. X-ray generation. X-ray fluorescence 2 2 4 8 10 | Literature analysis.
analysis (XRF), its operating principle. Problem solving.
Main types of XRF devices. Comparison Preparation for
of XRF with EDS. Determination of the laboratory work.
elemental composition of turmeric from Analysis of obtained
different spice manufacturers. data and preparation
of laboratory report.
5. X-ray diffraction (XRD). Principle of 4 6 10 20 20 | Literature analysis.
operation of XRD. Bragg-Brentano (6/26 Problem solving.
ir 6/8) and parallel-beam configurations. Preparation for
Internal and external XRD standards. laboratory work.
Methods for crystallite size evaluation. Review of visual
Grazing-incidence method. Rocking materials. Analysis
curves. of obtained data and
preparation of
laboratory report.
6. X-ray photoelectron spectroscopy 2 2 4 8 10 | Literature analysis.
(XPS): principles of operation and Problem solving.
measurement. Components of XPS Preparation for
instrumentation. Low-resolution survey laboratory work.
scans. High-resolution spectroscopy. Analysis of obtained
Possibilities for determining elemental data and preparation
chemical states and oxidation states. of laboratory report.
Total | 16 16 32 64 71
Assessment strategy Wﬁ/'ogh‘ Deadline Assessment criteria
Defence of laboratory work | 60 During The course is credited upon completion and successful
semester defense of all assigned laboratory work. Laboratory work is
assessed on a 10-point scale, and the final grade is
calculated at the end of the semester.
Final exam 40 January Oral answers to questions




Author (-s) Publishing Title Issue of a periodical or | Publishing house or
year volume of a publication | web link
Recommended reading

. Kannan M. Krishnan 2021 Principles of Oxford University Press
Materials
Characterization and
Metrology

Christopher Hammond. 2015 The Basics of Oxford University Press

Crystallography and
Diffraction
Fourth Edition

Marc De Graef and 2010 Structure of Cambridge University
Michael E. McHenry Materials. An Press
Introduction to
Crystallography,
Diffraction and
Symmetry
3rd printing
V.L.Mironov 2004 Fundamentals of the Ins. of Physics of
scanning probe Microstructures
microscopy
John F. Watts, John 2003 An Introduction to University of
Wolstenholme Surface Analysis by Surrey, Thermo VG
XPS and AES Scientific
Michael Laing 2001 An introduction to Chemistry https://www.iucr.org/e

the scope, potential
and applications of

X-ray analysis
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Dr. Valentina PlausSinaitiené lir5 6 6 10 22
Dr. Virgaudas Kubilius 2ir3 4 4 9 17
Dr. Giedré Gaidamaviciené 2ir4d 4 4 9 17

Dr. Tomas Murauskas 6 2 2 4 8




