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MODULE CARD

Department of Building Materials and Fire Safety

A dalis
Modulio pavadinimas Module title
Teoriné ir eksperimentiné medzZiagotyra Theoretical and Experimental Materials Science
Modulio grupé Studijy dalyko Mokslo krypties ir Studijos
Modulio blokas Mokslo krypties doktorantiiros komiteto nustatyti dalykai srities kodas
Priklausomybé Katedros [ Toos [ TO00 | Doktorantiiros
Module code Credits Form of evaluation
Faculty Department B, A,M, [, D Module No.* Total I3 jy: KD, KS, KP I,E1,E2,E, BE,BD, TD,A KD, KS, KP
Is|t|G]s| b | 25012 9 | 0 || E | |
* modulio registracijos numeris katedroje
Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
| Nuolatines studijos lF] 4 | o | 15 | e | 180 | 240 |
| IStestinés studijos | I | | | | | | |
Modulio tikslas

Suteikti gilesnes zinias apie medziagy sandara, savybes bei medziagy sandaros tyrimy metodus ir jy taikyma
Aim of module

To provide deeper knowledge about the structure and properties of materials, as well as methods for researching the structure of materials and their
application

Suteikiamos Zinios ir gebéjimai

Suteikiamos bazinés ir naujosios teorinés zinios apie medziagas, jy sandarg, savybes bei Siuolaikinius medziagy sandaros tyrimo metodus ir jy
taikyma, ugdomi gebéjimai zinias panaudoti praktiniams tikslams, kuriant jvairias medziagas.

Provided knowledge and skills

Basic and new theoretical knowledge about materials, their structure, properties, and modern methods of researching the structure of materials and
their application are provided, and the ability to use knowledge for practical purposes in creating various materials is developed.

Modulio anotacija

Medziagos savokos supratimas. Medziagy klasifikacija. Atominé medziagy sandara. Kristaliné medziagy sandara. Medziagy savybeés. Skysciy savybés
reologija. Metalai. Keramika. Cementai ir betonai. Polimerai. Kompozicinés medziagos. Medziagy korozija ir irimas. Elektrinés, $iluminés, optinés
medziagy savybés. Atominé spektriné (emisiné ir absorbciné) analize, rentgeno fluorescenciné analizeé, optiné mikroskopija, perSvietimo elektroniné
mikroskopija, skenuojanti elektroniné mikroskopija, skenuojanc¢io zondo (atominés jégos ir tuneliné) mikroskopija, rentgeno mikroanalize,
rentgenografiné analiz¢, infraraudonyjy spinduliy spektroskopija, diferenciné terminé bei termogravimetriné analizé.

Module annotation

The material definition. Materials classification. Atomic structure of materials. Cristal structure of materials. Properties of materials. Liquid materials
and rheology. Metals. Ceramics. Cement and concrete. Polymer materials. Composite materials. Materials corrosion and degradation. Electrical,
thermal, optical properties of materials. Atomic spectral (emission and absorption) analysis, X-Ray fluorescence analysis, optical microscopy,
transmission electron microscopy, scanning electron microscopy, scanning probe microscopy (atomic force microscopy, tunelling microscopy), X-Ray
microanalysis, X-Ray diffraction analysis, IR spectroscopy, differencial thermal and thermogravimetrical analysis.
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Psl. 118 4



Savarankis$ko darbo turinys

Sav. darbo apimtis vienai uzduociai Uzduociy skaiius IS viso valandy
Uzduoties pavadinimas Rézis S I(Sfrumtell(T) e NL(S) | 1S) (1) | NLT) | NLS) | 1(S) (1) | NL(T)
Kitos savarankiskos studijos 1-200 48 1 48
Referatas 8-24 27 1 27
Pasirengimas atsiskaitymui 16-40 50 1 50
Mokslinis seminaras 20-60 55 1 55

Savarankisko darbo grafikas

uzduoties pateikimo(*) ir atssikaitymo(+) savaité
UZduoties tipas 1234567 [s]oJwoJuJr2][B[@a[15]t6]17[18]19]20
Nuolatiné Referatas * 1
+ 1
Modulio sudarytojai (vardas,pavard¢) Module examiners (name, surname): Katedros vedéjas (vardas, pavarde):
Dzigita Nagrockiené Viktor Gribniak Dzigita Nagrockiené
Dzigita Nagrockiené

Doktorantiiros komisijos nutarimas

1. Modulis atestuojamas
2. Modulis skirtas mokslo krypciai: MedZiagy inZinerija

3. Modulio atestacija galioja: nuo 2025-09-01 iki 2030-08-31

Modulj atestavo
Mokslo krypties doktorantiiros komisijos pirmininkas (vardas, pavarde)

Viktor Gribniak Data 2025-09-11



VILNIUS GEDIMINAS TECHNICAL UNIVERSITY STUDY

MODULE CARD
Statybiniy medzZiagy ir gaisrinés saugos katedra
B dalis
Modulio pavadinimas Module title

Teoriné ir eksperimentiné medzZiagotyra

Theoretical and Experimental Materials Science

Modulio kodas Kreditai Atsiskaitymo forma
Fakultetas Katedra B,A,M,1,D Modulio Nr.* 18 viso: 18 jy: KD, KS, KP I,EL, E2, E, BE,BD, TD, A KD, KS, KP
Is|{t]|aG|s]|] b | 25012 N 0 | E | |
* modulio registracijos numeris katedroje
Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
| Nuolatinés studijos | F | 45 | 0 | 15 | 60 | 180 | 240 |
| IStestinés studijos | I | | | | | | |

List of the Course lecture topics

Number of hours

Lecture topics

NL(S)| I(S) | I(S) [NL(T)
1. The object of materials science. The relationship between structure and properties. 3
Classification of materials and their structure.
2. Structure of materials. Atomic and crystalline structure of materials. Atomic bonds. 3
Crystal lattices.
3. The essence the structure of materials and its changes during production stages. 3
4. The effect of external influences on the structure of a material. 3
5. Methods and classification of studying the structure of materials. 3
6. Physico-chemical methods and equipment for testing materials. 3
7. Design of experiments, data classification and statistical analysis. 3
8. Spectral methods and equipment for the study of materials. Atomic spectral analysis 3
(emission and absorption). Infrared spectroscopy.
9. X-ray analysis. X-ray fluorescence analysis. 3
10. Thermal testing methods and equipment. Differential thermal and thermogravimetric 3
analysis
11. Microscopic methods and equipment for materials research. Optical and scanning 3
electron microscopy.
12. Acoustic and ultrasonic materials testing methods and equipment. Ultrasonic 3
tomography.
13. Other non-destructive methods and equipment for studying the structure of materials 3
14. Methods and equipment for testing performance properties. 3




15. Rapid materials testing methods and equipment. 3

In total: 45

List of the Course exercise topics

Number of hours
Lecture topics
NLES) | I(S) | I(S) |NL(T)

1. Optical and scanning electron microscopy.. 2
2. Atomic spectrum analysis 2
3. Differential thermal and thermogravimetric analysis. 2
4. X-ray analysis. 2
5. Calorimetric analysis. 2
6. Analysis of electrical conductivity of materials. 2
7. Presentation of research results. 3

In total: | 15

Compilers of the module (name,surnaiModulio egzaminuotojai (vardas, pavardé): Katedros vedéjas (vardas, pavardé):

Dzigita Nagrockiené Viktor Gribniak Dzigita Nagrockiené

Dzigita Nagrockiené

Doktorantiiros komisijos nutarimas

1. Modulis atestuojamas

2. Modulis skirtas mokslo krypciai: MedZiagy inZinerija

3. Modulio atestacija galioja: nuo 2025-09-01 iki 2030-08-31
Modulj atestavo
Mokslo krypties doktorantiiros komisijos pirmininkas (vardas, pavardé)
Viktor Gribniak Data 2025-09-11




