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University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no. 2

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1. Metallic biomaterials

1. Number of the ECTS credits: 3

Module code: IM2A PS1 BM

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS1 BM |Students have knowledge about reactions and effects of living organisms interaction with metals and their alloys IM2A_W14 2
1
IM2A_PS1 BM |Obtaining a detailed knowledge about physical, chemical and mechanical properties of metallic biomaterials and possibilities of IM2A_WO06 2
2 their application for short- and long-term medical implants and surgical instruments
IM2A_PS1 BM |Students can show application possibilities for metallic nanocrystalline materials IM2A_WO07 2
3 IM2A_W12 2
IM2A_PS1 BM |Students are aware of consequences of metallic biomaterials improper use for production of implants and surgical instruments IM2A_KO05 1
4
—~ IM2A_W18 1

3. Module description

Description

The module Metallic biomaterials provides students with a full knowledge about physical and chemical processes occurring on the metal - tissue
interface, structure and properties as well as application possibilities of metallic biomaterials. Owing to that students shall achieve understanding of the
specific nature of conditions to be met by metallic materials typical for those applied in medicine and veterinary medicine. The understanding of those
relationships shall result in acquiring the skill to select, from individual metallic biomaterials, a material satisfying conditions of specific applications.

Prerequisites

It is required to achieve effects of level | modules education in physics, chemistry and rudiments of materials science or materials science
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4. Assessment of the learning outcomes of the module

learning outcomes of the

conclusions

code type description module
IM2A_PS1 BM|Test Assessment of mastering the issues necessary for individual performance of a practical IM2A_PS1 BM_1,
w1 exercise IM2A_PS1 BM_2
IM2A_PS1_BM|Report Assessment of the skill to perceive and understand the specific nature and properties of IM2A_PS1 _BM_1,
w2 metallic biomaterials and possibilities of their application by a correct formulation of IM2A_PS1 BM_2,

IM2A_PS1_BM_3,
IM2A_PS1 BM 4

5. Forms of teaching

form of teaching

required hours of student's own work

code

assessment of the

relationships: Tissue - metallic biomaterials;
structure - properties, potential application
possibilities.

Exercises are performed by students
individually with the use of equipment of
teaching and scientific laboratories.

Independent preparation of a theoretical
introduction.

Individual preparation of exercise results and
formulation of proper conclusions

fo . . number _ number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS1 lecture The lecture shall enable understanding of 30 The work with the recommended literature 25 IM2A PS1 BM w_1
_BM_fs_ 1 issues related to metallic materials comprising independent acquisition of

interaction with tissues, biomaterials knowledge related to basic issues

properties. forming the properties in view of

their application in medicine.

The lecture is delivered with the use of

multimedia and demonstrations.
IM2A_PS1 laboratory classes Application of the acquired theoretical 15 Preparation of theoretical basics and issues 20 IM2A_PS1 BM_w_2
_BM_fs_2 knowledge in practical learning of related to the topic of performed exercise.
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V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1. X-ray, electron, and neutron diffraction

Module code: IM2A PS1 DREN

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS1 Learning and understanding basic definitions, mathematical descriptions of the theory of X-ray, electron and neutron diffraction IM2A_W05 5
_DREN_1 on a single electron, atom and on atom groups, understanding assumptions and basics of kinematic and dynamic X-ray, electron | v2a W13 5
and neutron diffraction. -
IM2A_PS1 The skill to choose the structure studying methods adequate to the material type and its internal structure, IM2A_U18 5
_DREN_2 proper interpretation and analysis of X-ray, electron and neutron diffraction patterns, determination of structural parameters from
the analysis of various diffraction pattern types.
IM2A_PS1 The skill to apply a research technique to resolve scientific problems from the field of materials engineering. IM2A_KO04 5
_DREN_3 IM2A_KO05 1
3. Module description
Description The module X-ray, electron, and neutron diffraction shall enable students understanding and mastering theoretical basics of engineering materials testing

methods, using X-ray, electron, and neutron diffraction. Owing to that students shall achieve a better understanding of correlations between engineering
materials structure and their properties. The understanding of those relationships and correlations shall result in deepening the skill to define a research
problem, to choose properly research methods and analyses adequate to the engineering material type and degree of its ordering.

Prerequisites It is required to achieve effects of education of the modules: physics (solid state physics), mathematics, crystallography, materials testing methods

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS1 Written test/conversation Verification of the knowledge based on the lectures content, recommended literature and
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methods and a proper formulation of conclusions

_DREN_w_1 attended classes IM2A_PS1 DREN 1,

IM2A_PS1_DREN_2,

IM2A_PS1 DREN_3
IM2A_PS1 Written test Checking the acquired skills to apply engineering materials testing methods, using X-ray, IM2A_PS1 DREN_1,
_DREN_w_2 electron, and neutron diffraction IM2A_PS1_DREN_2,

IM2A_PS1 DREN_3
IM2A_PS1 Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS1 DREN_1,
_DREN w_3 practical exercise IM2A PS1 DREN_2
IM2A_PS1 Report Assessment of the skill to understand theoretical basics of engineering materials testing IM2A_PS1 DREN_3
_DREN w_4 methods, using X-ray, electron, and neutron diffraction by a proper choice of research

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code type description (including teaching methods) g;j;:ﬂ'obuirs description grwobuirs Iea(r)rf\ltr;]% (:#;Z%T;ES
IM2A_PS1 lecture The lecture shall enable understanding 30 The work with the recommended literature 15 IM2A PS1 DREN w
_DREN fs 1 issues related to theoretical basics of comprising independent acquisition of
engineering materials testing methods, using knowledge related to basic issues
X-ray, electron, and neutron diffraction.
The lecture is delivered with the use of
multimedia, demonstrations and software
used to analyse the radiation scattered on a
material.
IM2A_PS1 laboratory classes Application of acquired theoretical knowledge 15 Preparation of theoretical basics and issues 15 IM2A_PS1_DREN_w_
_DREN fs 3 in practical use at testing the engineering related to the topic of performed exercise. IM2A_PS1 DREN_w_
materials structure. Independent preparation of a theoretical IM2A PS1 DREN w
Exercises are performed by students introduction.
individually with the use of equipment of Individual preparation of exercise results.
teaching and scientific laboratories.
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V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 2. Implants of alloys featuring shape memory effect

Module code: IM2A PS2 ISME

1. Number of the ECTS credits: 4

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS2 Detailed learning of alloys featuring shape memory effect and examples of implants used so far in medicine and veterinary IM2A_WO06 2
_ISME_1 medicine necessary to design new implant models; understanding the designing methodology and principles of applying alloys IM2A W07 2
featuring shape memory effect to implants and instruments in medicine and veterinary medicine. -
IM2A_WO08 3
IM2A_W10 1
IM2A_W11 2
IM2A_PS2 The skill to choose the alloy for an implant of specific designation; the skill to design implants and instruments applying alloys IM2A_UQ2 2
_ISME_2 featuring shape memory effect; IM2A UO3 1
IM2A_U15 5
IM2A_PS2 Understanding ethical, economic and ecological aspects of materials designing for applications in medicine IM2A_K02 1
_ISME_3 IM2A_ W18 5
3. Module description
Description The module Implants of alloys featuring shape memory effect shall enable that students are knowledgeable about alloys featuring shape memory effect
and showing features of a biocompatible material and which may be used for medical implants. Moreover, the learning of examples of implants used so
far shall enable mastering principles of their designing useful to develop new applications in medicine and veterinary medicine.
Prerequisites Achievement of effects of education in modules: shape memory alloys, selected issues from biomaterials toxicology, materials degradation in a biological
environment.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS2 Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS2_ISME_1,
_ISME_w_1 attended classes IM2A_PS2_ISME_2,

IM2A_PS2_ISME_3
IM2A_PS2 Written test Checking the knowledge and skills to interpret phenomena occurring in shape memory alloys [IM2A_PS2_ISME_1,
_ISME_w_2 for application to medical implants IM2A_PS2_ISME_2,

IM2A_PS2_ISME_3
IM2A_PS2 Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS2_ISME_1,
_ISME_w_3 practical exercise IM2A_PS2_ISME_2,

IM2A_PS2_ISME_3
IM2A_PS2 Report The assessment of the skill of designing simple implants for medical and veterinary IM2A_PS2_ISME_3
_ISME_w_4 applications

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

of implants made of shape memory alloys as
well as in designing new ones. Exercises are
performed by students individually with the
use of equipment of teaching and scientific
laboratories.

code . . ] ) number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS2 lecture The lecture shall enable understanding the 30 The work with the recommended literature 30 IM2A PS2 ISME w 1
_ISME_fs 1 issues related to properties of alloys used in comprising independent acquisition of

medicine as well as mechanisms of used knowledge related to basic issues

medical implants operation. The lecture is

delivered with the use of multimedia
IM2A_PS2 laboratory classes The application of the acquired theoretical 30 Preparation to classes through independent 30 IM2A_PS2_ISME_w_2
_ISME_fs_2 knowledge in practical learning the operation studying of recommended issues. IM2A_PS2_ISME_w_38

w 4

IM2A PS2 ISME
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V University of Silesia in Katowice Attachment no. 2
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Computer modelling of materials structure and properties

Module code: IM2A KMSM

1. Number of the ECTS credits: 4

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)

IM2A_KMSM_1 |Students know and understand basic notions and postulates of quantum mechanics and have basic knowledge in the field of IM2A_WO01 5
precise quantum modelling of small systems. They have basic knowledge in the field of electron structure models for periodic IM2A W11 1
systems: nearly free electrons model, a tight bond approximation. They know and understand approximate quantum mechanic -
methods: perturbation theory, calculus of variations.

IM2A_KMSM_2 |Students have basic knowledge about the quantum description of multi-electron systems - understand the essence of Born- IM2A_WO01 5
Oppenheimer approximation, of quantum single-particle methods (Hartree, Hartree-Fock, Thomas-Fermi) and the method of IM2A W15 5
Hohenberg-Kohn-Sham density functional. On a basic level they know at least one dedicated software package used for -
quantum computations of microscopic and macroscopic properties of engineering materials.

IM2A_KMSM_3 |In an understandable way students can formulate quantum mechanics definitions and postulates. They use quantum calculus for |IM2A_U02 5
simple quantum-mechanical systems. In an understandable way they can discuss assumptions and fundamental results of basic | |p2a UO9 1
quantum models of periodic systems electron structure. -

IM2A_KMSM_4 |In an understandable way students can present limitations of quantum mechanics applied to the problem of multi-electron IM2A_UOQ7 4
systems and discuss approximations necessary for a quantum resolution of the problem. They can carry out computations ab IM2A UOS 4
initio of the electron structure of atomically ordered systems and interpret computation results with the use of WIEN2k software -

IM2A_KMSM_5 |Students are aware of individual research method limitations and see the need of a thorough scientific analysis of problems in the [ IM2A K01 3
field of materials engineering. They are aware of and know possibilities of further learning in the field of modern computer IM2A K04 3
simulation methods applied to materials engineering. -

IM2A_KMSM_6 |Ma swiadomos$¢ ograniczenia jednostkowej metody badawczej i widzi konieczno$¢ wszechstronnej, naukowej analizy problemow | IM2A_KO1 3
z zakresu inzynierii materiatowej. Ma swiadomosc¢ i zna mozliwosci dalszego doksztatcania sie w zakresie nowoczesnych metod | |v2A K04 3
symulacji komputerowych w zastosowaniu w inzynierii materiatowej. -

2025-04-05 02:06:35 [] 7 1152



V University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no. 2

3. Module description

Description

The module Computer modelling of materials structure and properties shall enable students learning the quantum formalism applied to numerical
computations of microscopic properties of small (finite) and bulk (periodical) physical systems.
Owing to that students will be prepared to use the software, available in research laboratories, for electron structure computations and thermodynamic
modelling of new materials as well as to use the results to determine physical and chemical properties of materials studied and designed.

Prerequisites

thermodynamics.

It is required to achieve effects of education of the modules: calculus, solid state physics, chemistry, crystallography, materials testing methods and

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_KMSM  [Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_KMSM_1,
w1 attended classes IM2A_KMSM_2,
IM2A_KMSM_3,
IM2A_KMSM_4,
IM2A_KMSM_5,
IM2A_KMSM_6
IM2A_KMSM  [Written test Checking the acquired skills in the field of quantum computations for model quantum systems [(IM2A_KMSM_1,
w2 IM2A_KMSM_2,
IM2A_KMSM_3,
IM2A_KMSM_4
IM2A_KMSM |Practical test Assessment of mastering the basic knowledge necessary for individual performance of IM2A_KMSM_1,
_w_3 guantum computations of engineering materials. IM2A_KMSM_2
IM2A_KMSM [Report Assessment of the skill to understand results of computations and to connect them with IM2A_KMSM_3,
w 4 engineering materials properties by a correct formulation of conclusions. IM2A_KMSM_4,
IM2A_KMSM_5
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5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code . . ] ) number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_KMSM |lecture The lecture shall enable learning basics and 30 The work with the recommended literature 20 IM2A_KMSM_w_1
fs 1 procedures for quantum description of small comprising independent acquisition of
guantum systems and periodic multi-electron knowledge related to basic issues

structures and to teach students the
principles and procedures for quantum
modelling applied to materials engineering.
The lecture is delivered with the use of
multimedia, demonstrations and the WIEN2k

software.
IM2A_KMSM |laboratory classes Application of the acquired theoretical 60 Preparation of theoretical basics and issues 15 IM2A_KMSM_w_2,
_fs 3 knowledge to practical computations of the related to the topic of performed exercise. IM2A_KMSM_w_3,
structure and microscopic and macroscopic Independent preparation of a theoretical IM2A_KMSM_w_4
properties of engineering materials. introduction.
Exercises are performed by students Individual preparation of exercise results.

individually with the use of teaching
laboratories equipment.
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V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Computer networks and their use in materials engineering

Module code: IM2A_SIECI

1. Number of the ECTS credits: 3

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)

IM2A_SIECI_1 |Students have basic knowledge of computer networks, comprising: network design and computer networks classification; IM2A_W04 5
protocols role and organisation in the data transmission; the role of routing and DNS services. Students know the rules of server
resources management, including: user account and account groups handling and making the disk resources and printers
available in a computer network.

IM2A_SIECI_2 |Students have basic knowledge about using and managing computers operating under the Unix system, comprising: the IM2A_W04 5
configuration of Bash shell environment; basic data processing commands; issues of data processing automation by means of IM2A W15 4
batch programs (scripts) in the Bash shell environment. -

They understand principles of computer cluster structure, configuration and management to support research in the field of
materials science. Students know procedures to configure password-free communication with the use of SSH protocol and to
implement an IT environment for parallel computations.

IM2A_SIECI_3 |Students can build and configure a local computer network in accordance with the provided specification and can manage IM2A_UQ2 5
resources of a Windows server, in accordance with the provided specification. On a basic level they can manage basic resources ||\v2a U6 5
of a server operating under the Unix system. They can design and write a batch program in the Bash shell environment of the -

Unix system in accordance with the specified objective.

IM2A_SIECI_4 |Students can implement a password-free communication (SSH) between Unix servers in a computer cluster and configure the IM2A_U06 5
environment for parallel computations with the use of protocol (MPI).

IM2A_SIECI_5 |Students are aware of responsibility for own work and readiness to submit to team work rules and to bear responsibility for tasks [ IM2A_ K03 3
implemented together. They understand the need to formulate and to provide information on computer networks applications in IM2A KOG 3
the area of materials engineering. -
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3. Module description

Description

The module Computer networks and their use in materials engineering shall enable that students are knowledgeable about issues of organisation,
design, configuration of local computer networks; management of local networks and server resources; organisation of computer clusters for applications
in materials modelling.

Owing to that students shall achieve a better understanding of problems in the field of: computer operation in a computer network; rules and procedures
for data protection on servers; organisation and management of computer clusters

The understanding of principles and procedures for server management and network organisation shall result in deepening the skill of computer network
use for information processing and in carrying out advanced parallel computations in the area of engineering materials computer modelling.

Prerequisites

Passive command of English language. Proficiency in a PC operation in the basic scope and a general knowledge of a PC structure. Knowledge of a
binary number system.

4. Assessment of the learning outcomes of the module

code tvpe description learning outcomes of the
yp p module
IM2A_SIECI_w |Practical test Verification of the knowledge based on the lectures content, recommended literature and IM2A_SIECI_1,
1 attended classes. IM2A_SIECI_2,
IM2A_SIECI_3,
IM2A_SIECI_4,
IM2A_SIECI_5
IM2A_SIECI_w|Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_SIECI_1,
_3 practical exercise. IM2A_SIECI_2,
IM2A_SIECI_3,
IM2A_SIECI_4,
IM2A_SIECI_5
IM2A_SIECI_w [ Sprawozdanie Assessment of the skill to understand mechanisms of a computer network operation in IM2A_SIECI_1,
4 materials engineering laboratory applications by correct formulation of conclusions. IM2A_SIECI_2,
IM2A_SIECI_3,
IM2A_SIECI_4,
IM2A_SIECI_5
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code L ) . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_SIECI [laboratory classes Application of the acquired theoretical 30 Preparation of theoretical basics and issues 30 IM2A_SIECI_w_1,
_fs 3 knowledge to practical implementation of related to the topic of performed exercise. IM2A_SIECI_w_3,
tasks related to configuration and Independent preparation of a theoretical IM2A_SIECI_w_4
management of servers, local networks and introduction.
computer clusters. Exercises are performed Individual preparation of exercise results.
by students individually/in teams with the use
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of teaching laboratories equipment.

IM2A_SIECI |lecture
fs 1

The lecture shall enable understanding
issues related to computer networks
operation and rules and procedures for a
server and a local network management,
enabling an active use of computer networks
in a materials engineering laboratory. The
lecture is delivered with the use of
multimedia and demonstrations.

15

The work with the recommended literature
comprising independent acquisition of
knowledge related to basic issues.

20

IM2A_SIECI_w_1

2025-04-05 02:06:35 []

12 / 152



V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time

Module: Dental materials

Module code: IM2A MS

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_MS 1 Learning a tooth structure and material constants of its structures. IM2A_WO09 4
IM2A_MS 2 Learning physio-chemical properties and the way of handling materials used for prevention and reconstruction of teeth, IM2A_WO07 4
manufacturing those dental crowns and removable dentures and dental implants; understanding the way of connecting dental IM2A W08 4

materials with tooth tissues. _

IM2A_MS 3 Students can critically analyse the dental materials biocompatibility. IM2A_U14 3
IM2A_MS 4 The skill of choosing materials for production of dental crowns, removable dentures and dental implants IM2A_KO05 1
IM2A_U16 4
IM2A_MS 5 Students have a critical assessment of dental materials impact on human health. IM2A_K02 2

3. Module description

Description The module Dental materials shall enable that students are knowledgeable about physio-chemical properties of dental materials and ways of their
preparation to dental applications. Owing to that students shall achieve understanding of correlations between those materials properties and their
biocompatibility and also shall acquire the skill of materials selection for individual dental applications. The acquisition of this knowledge and skills shall
result in preparing the student to design new materials for dental applications.

Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and rudiments of the
materials science.
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module

IM2A_MS_w_1|Written examination Verification of acquired knowledge based on the lectures content, recommended literature and (IM2A_MS_1, IM2A_MS_2,

attended classes. IM2A_MS_3, IM2A_MS_4,
IM2A_MS 5

IM2A_MS w_2|Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_MS_3, IM2A_MS_4
practical exercise.

IM2A_MS_w_3|Report Assessment of the skill to examine and characterise dental materials through correct IM2A_MS_3, IM2A_MS_4
formulation of conclusions.

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L . . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_MS fs |lecture The lecture shall enable learning dental 30 The work with the recommended literature 10 IM2A MS w 1
1 materials and their properties as well as the comprising independent acquisition of
preparation and processing methods. It shall knowledge related to basic issues.
enable understanding the biocompatibility
issues and materials selection for individual
applications in stomatology. The lecture is
delivered with the use of multimedia and
demonstrations
IM2A_MS fs [laboratory classes The application of acquired theoretical 15 Preparation of theoretical basics and issues 5 IM2A_MS w_2,
3 knowledge to experimental learning of dental related to the topic of performed exercise. IM2A_MS_w_3
materials properties and of mechanisms Independent preparation of a theoretical
enabling shaping their properties. Exercises introduction. Individual preparation of
are performed by students individually with exercise results and drawing conclusions.
the use of equipment of teaching and
scientific laboratories.
2025-04-05 02:06:35 [] 14 / 152




V University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no. 2

1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Dental materials

1. Number of the ECTS credits: 2

Module code: IM2A ZMiSF

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_ZMiSF_1 |Student posiada rozszerzong i pogtebiona wiedze niezbedng do zrozumienia zjawisk fizycznych i wlasciwosci istotnych z punktu [ IM2A_WO01 5
widzenia najnowszych trendow rozwojowych i osiggnie¢ w zakresie zaawansowanych inzynierskich materiatéw funkcyjnych. IM2A WO5 4
Ponadto posiada wiedze z zakresu planowania eksperymentu naukowego i opracowania uzyskanych danych doswiadczalnych. M2 A_W 07 5
IM2A_ZMiSF_2 [Student potrafi zapisa¢ konkretny problem w postaci rownan matematycznych, analizowac réwnania opisujgce whasciwosci IM2A_UQ7 3
zaawansowanych materiatéw funkcyjnych wraz z dyskusjg zatozen lezacych u ich podstaw. Potrafi planowac i przeprowadzaé IM2A U09 3

k t C i zint t C k iki. -

eksperymenty oraz opracowac i zinterpretowac¢ uzyskane wyniki IM2A_U19 3
IM2A_ZMiSF_3 |Student ma Swiadomos$¢ oraz zna mozliwosci dalszego doksztaicania sie. Widzi konieczno$¢ wszechstronnej, naukowej analizy [ IM2A_KO01 2
probleméw z zakresu inzynierii zaawansowanych materiatéw funkcyjnych. Potrafi myslec i dziata¢ w sposéb kreatywny i IM2A K04 2
przedsiebiorczy. IMZA_KOS 2

3. Module description

Description

wihasciwosci fizycznych.

Modut Zaawansowane materialy i struktury funkcyjne ma umozliwi¢ studentom zapoznanie z teoretycznymi i praktycznymi zagadnieniami w zakresie
najnowszych trendéw rozwojowych i osiggnie¢ inzynierii materiatowej. Ma umozliwi¢ orientowanie sie w zjawiskach fizycznych i wkasciwosciach
zaawansowanych materiatéw funkcyjnych. Student/studentka powinien znac i rozumie¢ réznice pomiedzy trzema zasadniczymi kategoriami
zaawansowanych materiatow funkcyjnych tj.: materiatami sprytnymi (smart materials), inteligentnymi (intelligent materials) i madrymi (wise materials).
Dzieki temu studenci powinni uzyska¢ kompetencje niezbedne przy wtasciwym doborze materiatow i struktur do konkretnych zastosowan praktycznych.
Ponadto student/studentka powinna uzyska¢ umiejetnos¢ analizowania i oceny parametréw materiatowych zebranych w katalogach i tablicach

Prerequisites

Wymagana jest realizacja efektéw ksztatcenia modutéw: fizyka ciata stalego, chemia materiatéw oraz podstawy fizyczne materiatéw funkcyjnych.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

rozumienia mechanizmoéw zjawisk fizycznych i ich powigzania z wkasciwosciami
zaawansowanych materiatléw funkcyjnych poprzez poprawne formutowanie wnioskow
dotyczacych przydatnosci materialu w konkretnych zastosowaniach.

code type description module

IM2A_ZMiSF |Oral examination Weryfikacja wiedzy w oparciu o tre$¢ wyktadow, wskazang literature oraz ¢wiczenia. IM2A_ZMiSF_1,
w1 IM2A_ZMiSF_2,

IM2A_ZMiSF 3
IM2A_ZMiSF [preliminary test Ocena opanowania podstawowych wiadomosci niezbednych do indywidualnego wykonania IM2A_ZMiSF_1,
w2 ¢wiczenia praktycznego. IM2A_ZMiSF_2
IM2A_ZMiSF |Report Ocena umiejetnosci planowania i przeprowadzania eksperymentow oraz opracowania i IM2A_ZMiSF_2,
w_3 interpretacji uzyskanych danych eksperymentalnych. Ocena umiejetnosci w zakresie IM2A_ZMiSF_3

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

type

description (including teaching methods)

number
of hours

description

number
of hours

learning outcomes
of the module

IM2A_ZMiSF
fs 1

lecture

Wyktad ma umozliwi¢ studentowi/studentce
zapoznanie sie z teoretycznymi i
praktycznymi zagadnieniami w zakresie
najnowszych trendéw rozwojowych i
osiagniec inzynierii materiatowej. Ma
umozliwi¢ orientowanie sie w
zaawansowanych zjawiskach fizycznych i
wlasciwosciach materiatéw. Student/
studentka powinien poznac i zrozumie¢
réznice pomiedzy trzema zasadniczymi
kategoriami zaawansowanych materiatéw
funkcyjnych tj.: materiatami sprytnymi (smart
materials), inteligentnymi (intelligent
materials) i madrymi (wise materials).
Wyktad prowadzony jest z wykorzystaniem
Srodkéw multimedialnych i demonstracji.

30

Praca ze wskazang literaturg obejmujaca
samodzielne przyswojenie wiedzy w
odniesieniu do podstawowych zagadnien.

20

IM2A_ZMiSF
fs 2

laboratory classes

Zastosowanie poznanych wiadomosci w
praktycznym wykonaniu ¢wiczen.
Cwiczenia wykonywane sga indywidualnie
przez studentéw z wykorzystaniem
wyposazenia pracowni dydaktycznych oraz
naukowych.

15

Przygotowanie teoretycznych podstaw i
zagadnien zwigzanych z tematem
wykonywanego ¢wiczenia. Samodzielne
opracowanie wstepu teoretycznego.
Indywidualne opracowanie wynikéw
¢wiczenia.

15  |IM2A_ZMiSF_w_2,
IM2A_ZMiSF_w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Diploma laboratory 1

1. Number of the ECTS credits: 4

Module code: IM2A PD1

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A _PD1 1 Mastering the skill to perform an experiment for M.Sc. diploma theses on materials engineering. IM2A_KO04 4
IM2A_UO02 2
IM2A_W13 3
IM2A _PD1 2 The skill to analyse and process results of studies and to formulate final conclusions. IM2A_KO05 1
IM2A_U03 5
IM2A_U07 2
IM2A_WO05 3

3. Module description

Description

research on the level of M.Sc. diploma theses.

The module Diploma laboratory 1 shall enable students finishing activities related to the diploma thesis developing (carrying out studies, analysis and
processing of study results, formulation of final conclusions). Owing to that students will be capable of independent planning and carrying out scientific

Prerequisites

It is required to achieve the effects of eduction of basic and field of study modules related to the topic of diploma thesis under development.

4. Assessment of the learning outcomes of the module

A learning outcomes of the
code type description module
IM2A_PD1 w |Assessment of diploma thesis Determination of diploma thesis development progress based on the previously prepared IM2A PD1_1, IM2A PD1 2
1 development progress schedule.
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5. Forms of teaching

form of teaching

required hours of student's own work assessment of the
code L ) ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PD1 fs [laboratory classes Experimental work with the use of techniques 60 Analysis of results, formulation of 60 IM2A _PD1 w 1
1 necessary for the thesis development conclusions, and edition of the thesis
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Diploma laboratory 2

1. Number of the ECTS credits: 2

Module code: IM2A PD2

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A _PD2 1 Mastering the skill to perform an experiment for M.Sc. diploma theses on materials engineering IM2A_KO04 4
IM2A_UO02 2
IM2A_W13 3
IM2A _PD2 2 The skill to analyse and process results of studies and to formulate final conclusions IM2A_KO05 1
IM2A_U03 5
IM2A_U07 2
IM2A_WO05 3

3. Module description

Description

research on the level of M.Sc. diploma theses.

The module Diploma laboratory 2 shall enable students finishing activities related to the diploma thesis developing (carrying out studies, analysis and
processing of study results, formulation of final conclusions). Owing to that students will be capable of independent planning and carrying out scientific

Prerequisites

It is required to achieve the effects of eduction of basic and field of study modules related to the topic of diploma thesis under development.

4. Assessment of the learning outcomes of the module

A learning outcomes of the
code type description module
IM2A_PD2_w |Assessment of diploma thesis Determination of diploma thesis development progress based on the previously prepared IM2A _PD2_1, IM2A PD2 2
1 development progress schedule
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5. Forms of teaching

form of teaching

required hours of student's own work assessment of the
code L ) ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PD2_fs [laboratory classes Experimental work with the use of techniques 30 Analysis of results, formulation of 30 IM2A _PD2 w1
1 necessary for the thesis development conclusions, and edition of the thesis
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Engineering materials

1. Number of the ECTS credits: 3

Module code: IM2A Mi

2. Learning outcomes of the module
learning level of
code description outcomes of [competence

the programme | (scale 1-5)

IM2A MI_1 Students have an expanded knowledge in the field of structure and basic properties as well as of advanced groups of IM2A_WO07 4

engineering materials useful to choose a material at manufacturing of technical products. IM2A W08 2

IM2A_W10 2
IM2A_W12 3

IM2A_MI_2 Students have the skill to compare materials mechanical, technological and operational properties and also to choose IM2A_KO05 1

engineering materials for technical applications; they can assess economic conditions of various engineering materials use. IM2A U11 2

IM2A_U13 3
IM2A_U18 2
IM2A_U19 2
IM2A_W17 1

IM2A_MI_3 Students know development trends in the area of individual material groups. IM2A_WO07 4
IM2A_W18 2

IM2A_MI_4 Students show readiness to cooperate with designers and process engineers. IM2A_U12 2

3. Module description

Description The module Engineering materials shall enable that students are freely knowledgeable about basic and advanced groups of engineering materials in

view of the structure, properties, the way of shaping and rules of selection for specific technical products.
This will allow to deepen the skill of proper choice of structural materials for specific technical applications.
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|Prerequisites It is required to achieve effects of level | modules education in rudiments of materials science or materials science.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_MI_w_1 |Credits in the form of a test Verification of the knowledge based on the lectures content, recommended literature and an IM2A_MI_1, IM2A_MI_2,
own work. IM2A_MI_3, IM2A_MI_4
IM2A_MI_w_2 [Test Assessment of own work effects in the field of selected issues. IM2A_MI_1, IM2A_MI_2

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L ) . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_MI fs 1|lecture The lecture shall enable mastering the issues 45 Reading of the recommended literature. 60 IM2A_MI_w_1,
related to basic and advanced groups of Deepening the knowledge of selected issues, IM2A _MI_w_2
engineering materials and their importance in preparation to get credits.
the civilisation progress.
The lecture is delivered with the use of
multimedia, presentations and software from
the field of "Materials engineering".
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Engineering materials
Module code: IM2A MI_MF
1. Number of the ECTS credits: 3
2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A MI_1 Ma poszerzong wiedze w zakresie struktury i wtasciwosci podstawowych oraz zaawansowanych grup materiatéw inzynierskich IM2A_WO06 4
przydatna do doboru tworzywa przy wytwarzaniu produktow technicznych. Zna trendy rozwojowe w obszarze poszczegdlnych IM2A W07 3
grup materiatow. -
IM2A_MI_2 Wykazuje gotowos¢ wspotpracy z konstruktorami i technologami. IM2A_K02 2
IM2A_KO03 2
3. Module description
Description Modut Materiaty inzynierskie ma umozliwi¢ studentowi/studentce swobodne orientowanie sie w podstawowych oraz zaawansowanych grupach

materiatéw inzynierskich pod katem struktury, wiasciwosci, sposobu ksztattowania i zasad doboru na konkretne produkty techniczne.
Pozwoli to na pogtebienie umiejetnosci wlasciwego doboru tworzyw konstrukcyjnych do okreslonych zastosowan technicznych.

Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw | stopnia ksztalcenia podstaw nauki o materiatach lub materiatoznawstwa .

4. Assessment of the learning outcomes of the module

code type

description

learning outcomes of the
module

IM2A_MI_w_1 [Credits in the form of a test

Weryfikacja wiedzy w oparciu o tres¢ wykladow, wskazang literature oraz prace wtasne.

IM2A_MI_1

IM2A _MI_w_2 |Sprawdzian

Ocena efektow pracy wlasnej w zakresie wybranych zagadnien.

IM2A_MI_1, IM2A_MI_2
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5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_MI fs 1|lecture Wyktad ma umozliwi¢ opanowanie 30 Czytanie zalecanej literatury. Zgiebianie 70 IM2A _MI_w_1,
zagadnien dotyczacych podstawowych oraz wiedzy wybranych zagadnien, przygotowanie IM2A_MI_w_2
zaawansowanych grup materiatow do zaliczenia.

inzynierskich i ich znaczenia w postepie
cywilizacyjnym.

Wykiad prowadzony jest z wykorzystaniem
Srodkéw multimedialnych, prezentacii i
programoéw w zakresie ,Inzynierii
materiatowej”.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Engineering materials designing and manufacturing

Module code: IM2A FMM

1. Number of the ECTS credits: 4

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)

IM2A_FMM_1 |Zrozumienie zaleznosci pomiedzy strukturg a wtasciwosciami funkcjonalnych materialtow magnetycznych, zrozumienie zjawisk i [ IM2A_WO01 5
procesow wplywajacych na wkasciwosci tych materiatow.

IM2A_FMM_2 |Poznanie zjawisk, proceséw, sposobow ksztattowania funkcjonalnych materiatéw magnetycznych, mechanizmoéw IM2A_WO01 5
odpowiedzialnych za zmiane wlasciwosci fizycznych oraz metod badawczych pozwalajgcych wyznaczaé wtasciwosci fizyczne IM2A W05 4
funkcjonalnych materiatéw magnetycznych. -

IM2A_FMM_3  |Umiejetnos¢ zdefiniowania i rozrézniania szkiet metalicznych, nanokompozytéw i nanomateriatéw magnetycznych, analizy ich IM2A_U01 5
wlasciwosci oraz doboru metod ich wytwarzania, ksztattowania struktury i wtasciwosci tych materiatéw do zastosowan IM2A UO3 4
technicznych. Umiejetnos¢ planowania eksperymentéw charakteryzujacych wtasciwosci funkcjonalnych materiatow -
magnetycznych i opracowania wynikéw badan. IM2A_U07 3

IM2A_U17 4

IM2A_FMM_4  |Rozwéj Swiadomosci potrzeby wplywania na strukture w celu zmiany wiasciwosci funkcjonalnych materiatbw magnetycznych. IM2A_KO1 5

IM2A_KO04 5
3. Module description
Description Modut Funkcjonalne materiaty magnetyczne ma umozliwi¢ studentowi/studentce orientowanie sie w strukturze funkcjonalnych materiatow
magnetycznych oraz sposobach, zjawiskach, procesach umozliwiajgcych zmiane wtasciwosci takich materiatéw. Dzieki temu student/studentka powinna
uzyskac lepsze zrozumienie korelacji pomiedzy strukturg tych materiatéw oraz mechanizmami wplywajgcymi na ich wkasciwosci. Zrozumienie zaleznosci
i korelacji pomiedzy wiasciwosciami funkcjonalnych materialtdw magnetycznych, a ich strukturg ma doprowadzi¢ do pogtebienia umiejetnosci
ksztattowania wtasciwosci do zastosowan technicznych.
Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw fizyki, chemii, krystalografii, metod badan materiatow oraz termodynamiki.
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4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the

module
IM2A_FMM_w [Written examination Weryfikacja wiedzy w oparciu o tres¢ wyktadow, wskazang literature oraz odbyte ¢wiczenia. IM2A_FMM_1, IM2A_FMM_3,
1 IM2A_FMM_4
IM2A_FMM_w [Report Ocena umiejetnosci w zakresie rozumienia mechanizmow ksztattowania struktury i IM2A_FMM_2, IM2A_FMM_3
2 powigzania z wlasciwosciami funkcjonalnych materiatbw magnetycznych poprzez poprawne

formutowanie wnioskow.

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

code o . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_FMM_fs |lecture Wyktad ma umozliwi¢ zrozumienie 30 Praca ze wskazana literaturg obejmujaca 35 IM2A_FMM_w_1
1 zagadnien dotyczacych struktury samodzielne przy-swojenie wiedzy w

funkcjonalnych materiatéw mag-netycznych, odniesieniu do podstawowych zagadnien.

zjawisk, proceséw oraz mechanizmow

umozliwiajgcych wply-wanie na

ksztattowanie ich wkasciwosci. Wyktad

prowadzony jest z wyko-rzystaniem srodkow

multimedialnych, demonstraciji.
IM2A_FMM_fs (laboratory classes Zastosowanie poznanych wiadomosci 30 Przygotowanie teoretycznych podstaw i 25 IM2A_FMM_w_2

3 teoretycznej wiedzy w praktycznym poznaniu zagadnien zwigzanych z tematem

funkcjonalnych materiatdw magnetycznych
oraz mechanizméw umozliwiajacych
ksztattowanie ich wtasciwosci. Cwiczenia
wykonywane sa indywidualnie przez
studentéw z wykorzystaniem wyposazenia
pracowni naukowych.

wykonywanego ¢éwiczenia.
Samodzielne opracowanie wstepu
teoretycznego.

Indywidualne opracowanie wynikéw
¢wiczenia.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Engineering materials designing and manufacturing

Module code: IM2A PIWMI

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PIWMI_1 |Students have knowledge about criteria for materials selection for technical applications as well as thermodynamic, kinetic and IM2A_W11 5
structural aspects of engineering materials manufacturing and processing.
IM2A_PIWMI_2 |Students have detailed knowledge about materials quality control and their manufacturing methods as well as know economic IM2A_WO07 5
and ecological aspects of material technologies designing.
IM2A_PIWMI_3 |Students have skills of designing engineering materials and technological processes of materials manufacturing, processing and [ IM2A_KO05 1
recycling. IM2A_UO1 1
IM2A_U02 3
IM2A_U03 5
IM2A_U04 2
IM2A_U08 2
IM2A_U19 5
IM2A_PIWMI_4 |Students show readiness to cooperate with designers and process engineers. IM2A_KO01 1
IM2A_KO03 1

3. Module description

Description The module Engineering materials designing and manufacturing shall enable that students acquire knowledge about all aspects of engineering materials
manufacturing and processing and about those materials quality control methods and their manufacturing methods. Owing to that students shall acquire
the skill of proper designing structural materials structure, taking into account obtaining products of required properties.

Prerequisites
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It is required to achieve effects of education of the modules: physics, chemistry, thermodynamics, rudiments of the materials science as well as materials
technology and processing.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_PIWMI |Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_PIWMI_1,
w1 attended classes. IM2A_PIWMI_2,
IM2A_PIWMI_3,
IM2A_PIWMI_4
IM2A_PIWMI  [Test Verification of theoretical basics knowledge preparing students to perform the exercise on IM2A_PIWMI_3
w2 their own.
IM2A_PIWMI |Report The assessment of practical exercise performance and of correctness of the obtained results  |IM2A_PIWMI_3
_w_3 description and of conclusions formulation.
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code o . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PIWMI |lecture The lecture shall enable understanding 30 The reading of recommended literature, 10 IM2A_PIWMI_w_1
fs 1 issues related to all aspects of engineering preparation to the examination.
materials designing and manufacturing.
The lecture is delivered with the use of
multimedia.
IM2A_PIWMI [laboratory classes The application of learned theoretical 30 Preparation of theoretical basics and issues 30 IM2A_PIWMI_w_2,
_fs 3 knowledge to design specific structural related to the topic of performed project. IM2A_PIWMI_w_3
materials and technological processes. Preparation of the developed project
Exercises are performed individually by presentation.
students in the form of preparing a specific
project.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Engineering materials structure and properties forming

Module code: IM2A KSIWM

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_KSIWM_1 | Students have knowledge about the internal and external factors' influence on materials structure and properties useful to give IM2A_WO06 5

those materials specific functional properties.

IM2A_KSIWM_2 [Students have detailed knowledge about certain integrated technological processes for materials treatment IM2A_W11 5
IM2A_KSIWM_3 | Students can shape materials structure and properties by choosing a relevant technological process, using for that also computer | IM2A_U02 2
technique applications. IM2A U11 5
IM2A_KSIWM_4 |Students are aware of the importance and understand the impact of materials internal structure forming technology on the IM2A_KO02 1
possibility to obtain products of specified or new functional properties. IM2A KO5 1

3. Module description

Description The module Engineering materials structure and properties forming shall enable that students are knowledgeable about ways to influence materials
functional properties by structure changes caused by means of appropriate technological treatments. Owing to that students shall achieve a better

understanding of relationships between structural materials properties and their internal structure. The understanding of those issues shall result in

acquiring the skill to choose the right technological process to obtain a specific structure and properties of materials.

Prerequisites It is required to achieve effects of education in rudiments of materials science, materials technology and processing, engineering materials and materials
testing methods modules.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_KSIWM | Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_KSIWM_1,
w1 attended classes. IM2A_KSIWM_2,

IM2A_KSIWM_3,

IM2A_KSIWM_4
IM2A_KSIWM |Test Assessment of mastering the basic general knowledge necessary for performance of a IM2A_KSIWM_1,
w2 practical exercise. IM2A_KSIWM_2
IM2A_KSIWM [Report The assessment of practical exercise performance and of correctness of the obtained results |IM2A_KSIWM_3
_w_3 description and of conclusions formulation.

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

form materials structure and properties
through various technological treatments.
Exercises are performed by students
individually with the use of equipment of
teaching and scientific laboratories.

. . . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_KSIWM |lecture The lecture shall enable understanding 15 The reading of recommended literature, 45 IM2A_KSIWM_w_1
fs 1 issues related to the influence of various preparation to the examination.

technological treatments on the structure and

functional properties of structural materials.

The lecture is delivered with the use of

multimedia.
IM2A_KSIWM (laboratory classes Application of the acquired theoretical 30 Preparation to tests, reading the laboratory 10 IM2A_KSIWM_w_2,
fs 2 knowledge in practical use of possibilities to instructions, preparation of reports. IM2A_KSIWM_w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Foreign language

1. Number of the ECTS credits: 2

Module code: IM2A JO

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A JO 1 Students understand the meaning of main topics of the message comprised by clear standard texts on general subjects and in IM2A_UO03 2
short simple specialised texts on materials engineering
IM2A_JO 2 Students understand the meaning of main topics of a simple oral message on general subjects and specialised subjects on IM2A_UO03 2
materials engineering
IM2A_JO_3 Students formulate simple written statements on general subjects and specialised subjects on materials engineering IM2A_UO03 2
IM2A_U06 3
IM2A _JO 4 Students formulate speeches on general subjects and specialised subjects on materials engineering, trying to use basic rules of | IM2A_U04 3
speech organisation IM2A UO6 3
IM2A_JO 5 Students communicate in simple communication situations on general topics and on specialised ones on materials engineering IM2A_UO03 2
IM2A_U06 3
IM2A_JO_6 Students understand the need for further learning, perform self-assessment, are capable of supplementing and improving the IM2A_KO1 2
acquired knowledge and skills IM2A U06 3
3. Module description
Description The module is aimed at developing language communication competence in the field of language activities (reading, listening, speaking, writing,
interacting) taking into account necessary language strategies. The module contains elements of education in the field of specialised language in the
subject area and also develops the skill of independent learning, acquiring the knowledge as well as of team work and effective communication with the
surroundings.
Prerequisites Knowledge of English on B1 level.
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4. Assessment of the learning outcomes of the module

code type

description

learning outcomes of the

module

IM2A_JO_w_1

Credits in a written and oral form

Exhaustive written and (or) oral checking of the knowledge and skills acquired during classes
and through own work within the range of marks 2-5

IM2A_JO_1, IM2A_JO_2
IM2A_JO_3, IM2A_JO_4,
06

IM2A_JO_5, IM2A_J

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

teaching method, with elements of
discussion, with written or oral feedback, with
the involvement of student's own work.
Classes are delivered using a motivating
method (including projects, webquest, case
study) with the application of ICT

supplementing literature, internet sources.
Acquiring and consolidating the knowledge
and skills gained during classes. Preparation
of oral and written forms.

code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_JO_fs_1 |practical classes Subject classes using a communicative 30 Work with a handbook, dictionary, exercises, 30 IM2A _JO w_1
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Humanist module

1. Number of the ECTS credits: 3

Module code: IM2A MH

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A MH_1 It has a deeper knowledge of selected scientific methods and know the discipline unrelated to the field of study IM2A_W19 5
IM2A_MH_2 It has the ability deeper to analyze problems in the field of disciplines unrelated to the field of study IM2A_U21 5
IM2A_MH_3 He understands the need for an interdisciplinary approach to problem solving, to integrate knowledge from different disciplines IM2A_KO07 5
and importance of self-study.

3. Module description

Description

The student selects the module ( s ) of the University-wide for the specific field of study. The aim of the module is to broaden the knowledge, skills and

social com

petence of the students in the discipline unrelated to the field of study .

Prerequisites

The Faculty Council determines for students of a given field of study number of modules ( according to the program of study) and determines the

semester of training .

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the
module

IM2A_MH_w_1|credit

verification on the basis of an essay or oral verification (according to the syllabus)

IM2A_MH_1, IM2A_MH_2,
IM2A_MH_3

2025-04-05 02:06:35 []

33 /152



V University of Silesia in Katowice Attachment no.
Faculty of Computer Science and Materials Science

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_MH_fs |lecture Lecture enriched by presentation. 30 Studying the topic of the lecture (books , 45 IM2A_MH_w_1
1 Focused on the ideas which are conceptually scripts , web sites , etc).
difficult and pointing out references. Preparing to exam (specified in detail in the
lllustration of the content by examples. syllabus implemented module).
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Implants and artificial organs

1. Number of the ECTS credits: 3

Module code: IM2A ISN

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A ISN 1 DUnderstanding physio-chemical and mechanical phenomena necessary for the operation and creation of new artificial organs IM2A_WO02 4
and implants, learning the classification and principles of implants and artificial organs operation with respect to application needs | \2a W06 4

in human and animal organisms. Understanding the methodology for designing and principles of implants and artificial organs -

application in medicine and veterinary medicine IM2A_WO7 4
IM2A_WO08 5
IM2A ISN 2 The skill of designing implants and artificial organs properties for medical applications IM2A_U16 3
IM2A_U17 3
IM2A_U19 3
IM2A_ISN _3 Development of the awareness of the need to use and to choose appropriately implants and artificial organs in medicine IM2A_K02 3
IM2A_KO04 3
IM2A_KO06 3

3. Module description

Description

The module Implants and artificial organs shall enable that students are knowledgeable about physio-chemical and mechanical aspects related to
implants and artificial organs application in medicine and veterinary medicine. Owing to that students shall achieve understanding of correlations between
the construction of implants and artificial organs and possibilities of their shaping and specific conditions of their operation together with limitations. The
understanding of those relationships shall result in deepening the knowledge of rules for implants and artificial organs designing for specific applications

in medicine and veterinary medicine.

Prerequisites
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Achievement of effects of education in the modules: introduction to biomaterials, ceramic biomaterials, metallic biomaterials, polymers for medicine,
materials surface engineering, materials mechanics and strength, selected issues from biomaterials toxicology, materials degradation in a biological
environment.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_ISN_w |Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A _ISN _1, IM2A ISN 2
1 attended classes
IM2A_ISN_w |Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_ISN _1, IM2A_ISN _2,
_2 practical exercise IM2A_ISN _3
IM2A_ISN_w |Report The assessment of the skill of designing simple implants and artificial organs for medical and |IM2A_ISN _3
3 veterinary applications

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

of implants and artificial organs used in
medicine and veterinary medicine as well as
in designing new ones. Exercises are
performed by students individually with the
use of equipment of teaching and scientific
laboratories.

o . . number o number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_ISN_fs |lecture The lecture shall enable that students 30 The work with the recommended literature 35 IM2A_ISN_w_1
1 understand issues related to physio-chemical comprising independent acquisition of

and mechanical properties as well as to knowledge related to basic issues

construction of implants and artificial organs

used in medicine and veterinary medicine.

The lecture is delivered with the use of

multimedia
IM2A_ISN_fs [laboratory classes The application of the acquired theoretical 15 Preparation to classes through independent 15 IM2A_ ISN_w_2,

2 knowledge in practical learning the operation studying of recommended issues IM2A_ISN_w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Implants and artificial organs

Module code: IM2A PMF

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PMF_1 Ma poszerzong i pogtebiong wiedze z zakresu zjawisk fizycznych i proceséw chemicznych zachodzacych podczas wytwarzania | IM2A_WO05 3
polimerdw i tworzyw sztucznych stosowanych w technice i medycynie, wykazuje znajomosc¢ trendéw rozwojowych i najnowszych |\ v2a W06 1

osiggniec¢ w zakresie projektowania i ksztattowania wtasciwosci materiatdw polimerowych. -

IM2A_W11 5
IM2A_PMF_2 Potrafi wskaza¢ wptyw Ssrodowiska reakcyjnego na whasciwosci uzytkowe uzyskiwanych materiatéw polimerowych,; wykazuje IM2A_UO03 3
zrozumienie gtdwnych kierunkéw planowanej modyfikacji tancuchéw polimerowych; IM2A U04 1
IM2A_U07 2
IM2A_PMF_3 Ma swiadomos$¢ konsekwencji oddziatywania na srodowisko uzytkowanych materiatéw polimerowych; zrozumienie potrzeby IM2A_KO05 4

zréwnowazonego rozwoju ze $wiadomym wykorzystaniem materiatéw polimerowych.

3. Module description

Description Modut Polimerowe materiaty funkcjonalne ma umozliwi¢ studentowi/studentce ugruntowac wiedze z zakresu procesow fizycznych i reakcji chemicznych
zachodzacych podczas wytwarzania zaawansowanych materiatéw polimerowych oraz opartych na nich tworzyw sztucznych. Pozwoli ona na wskazanie
gtownych kierunkdw ich modyfikacji oraz okreslenie mozliwosci projektowania wtasciwosci materiatu na etapie planowania budowy makroczasteczek.
Modut ma takze za zadanie zwiekszy¢ swiadomos¢ wptywu czynnikéw Srodowiskowych na wiasciwosci tworzywa sztucznego, a takze interakgciji
zachodzacych w drugg strone.

Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutdw fizyki, chemii, polimery, technologie i przetwérstwo materiatéw - polimery.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_PMF_w [Written examination Weryfikacja wiedzy w oparciu o tre$¢ wyktadow, wskazang literature oraz ¢wiczenia. IM2A_PMF_1, IM2A_PMF_2,
1 IM2A_PMF_3
IM2A_PMF_w |Written test Sprawdzenie wiedzy z zakresu badania i projektowania wlasciwosci materiatow polimerowych. [IM2A_PMF_1, IM2A_PMF_2,
2 IM2A_PMF_3
IM2A_PMF_w [Report Ocena zdolnosci rozumienia metod otrzymywania i projektowania wiasciwosci IM2A_PMF_1, IM2A_PMF_2,
3 zaawansowanych materiatéw polimerowych. IM2A_PMF_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

zjawisk fizycznych i reakcji chemicznych
charakterystycznych dla uzytkowych
materiatow polimerowych. Pozwoli to na
ptynne poruszanie sie w tematyce gtdwnych
kierunkow ich recyklingu. Wyktad
prowadzony jest z wykorzystaniem srodkdw
multimedialnych i demonstracji.

odniesieniu do podstawowych zagadnien.

code L . ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM1A_PMF_fs |laboratory classes Analiza teorii podstawowych zagadnien 30 Przygotowanie do ¢wiczen poprzez 25 IM2A_PMF_w_2,

2 dotyczacych wiedzy z zakresu oddziatywan. samodzielne studiowanie wskazanych IM2A_PMF_w_3
Cwiczenia prowadzone w oparciu o zagadnien.
wystgpienia ustne i dyskusje przy
wykorzystaniu Srodkéw multimedialnych i
demonstraciji.

IM2A_PMF_fs |lecture Wyktad ma umozliwi¢ zrozumienie 30 Praca ze wskazang literatura obejmujaca 25 IM2A_PMF_w_1

1 podstawowych zagadnien dotyczacych samodzielne przyswojenie wiedzy w
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Intellectual property protection

Module code: IM2A OWI

1. Number of the ECTS credits: 1

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_OWI_1 Increasing the knowledge about legislation in force in Poland on the intellectual property protection; understanding basic terms IM2A_ W17 5
and principles from the field of intellectual property protection; knowledge of trademarks binding in the European Union; IM2A W18 3
understanding and applying instruments of intellectual property protection; knowledge of national and international bodies -
granting the property rights.
IM2A_OWI_2 Students understand the chronology of patent procedure and rules to prepare documentation of invention and utility design IM2A_W17 5
applications. IM2A W18 3
IM2A_OWI_3 Students are capable of preparing patent documentation, can use basic legislation related to the intellectual property protection. | IM2A_K05 1
IM2A_U01 2
IM2A_UO03 2
IM2A_U12 1
IM2A_OWI_4 Students are aware of the importance of observing the professional ethics. IM2A_KO02 2
3. Module description
Description The module Intellectual property protection shall enable students learning the issues, regulations and legal acts related to the intellectual property,
including the chronology of patent procedure and the rules of preparing documentation for invention and utility design applications. Learning the national
and international bodies granting the property rights. Students will learn trademarks binding in the European Union and instruments of intellectual
property protection.
Prerequisites The knowledge of basics of management, marketing and of psychological aspects of the work environment.
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4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the

module

IM2A _OWI_w
1

Credits test

attended classes.

Verification of the knowledge based on the lectures content, recommended literature and

IM2A_OWI_1, IM2A_OWI_2,
IM2A_OWI_3, IM2A_OWI_4

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

type

description (including teaching methods)

number
of hours

description

number
of hours

learning outcomes
of the module

IM2A_OWI _fs
1

lecture

The lecture shall enable understanding the
issues, regulations and legal acts related to
the intellectual property, learning principles of
work organisation and integrated
management in undertaken technical
activities and in various types of professional
activities. The lecture is delivered with the
use of multimedia.

15

The work with the recommended literature
comprising independent acquisition of
knowledge related to basic issues.

20

IM2A _OWI_w_1
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Materials chemistry

Module code: IM2A ChM

1. Number of the ECTS credits: 4

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_ChM_1 Familiarising students with theoretical and practical aspects of materials chemistry. Learning and understanding basic IM2A_WO01 2
phenomena and processes related to mass and energy conversion in the chemical industry. IM2A W07 2
IM2A_WO09 1
IM2A_W14 1
IM2A_ChM_2 Learning processes related to the industrial transport of reagents and energy carriers in industry. Familiarising students with IM2A_WO01 2
materials preparation to a chemical process. IM2A W07 2
IM2A_ChM_3 Identification of methods for mixtures separation. Learning materials and substances used in selected production processes of IM2A_UO1 1
chemical industry. The skill to analyse chemical processes affecting the course of chemistry and environment relationship. IM2A U10 5
IM2A_U14 1
IM2A_U15 1
IM2A_U16 1
3. Module description
Description The module Materials chemistry shall enable students learning theoretical and practical issues of materials chemistry. It shall enable becoming
knowledgeable about chemical phenomena used in processes of materials production and analysing changes in those processes course.
Owing to that students shall acquire better understanding of chemical processes influence on materials properties. Moreover, students shall acquire the
skill to analyse mechanisms affecting possibilities of chemical processes course changes. The understanding of relationships, correlations and the skill to
analyse shall result in identification of proceeding processes and in modifying the learned processes by the use of chemical phenomena.
Prerequisites It is required to achieve effects of education of chemistry, physics, mathematical-physical basics of materials science modules.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_ ChM _w|Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_ChM_1, IM2A _ChM_2,
1 classes IM2A_ChM_3
IM2A_ChM _w|Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_ChM_1, IM2A _ChM_2
2 practical exercise
IM2A_ ChM _w|Report Assessment of the skill to understand mechanisms of chemical processes course and IM2A_ChM_2, IM2A_ChM_3
3 connecting with materials properties by a correct formulation of conclusions

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

mechanisms of chemical processes course
and studying possibilities to shape materials
properties. Exercises are performed by
students individually with the use of
equipment of teaching and scientific
laboratories.

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results

L. . . . number s number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_ChM_fs |lecture The lecture shall enable understanding basic 30 The work with the recommended literature 30 IM2A_ ChM _w_1
1 issues related to chemical phenomena comprising independent acquisition of

accompanying materials production knowledge related to basic issues

processes and teaching students theoretical

and practical issues of materials chemistry,

understanding basic phenomena and

processes related to mass and energy

conversion in the chemical industry.

The lecture is delivered with the use of

multimedia and demonstrations.
IM2A_ ChM_fs (laboratory classes The application of acquired theoretical 30 Preparation of theoretical basics and issues 30 IM2A_ChM _w_2,

2 knowledge in practical learning of related to the topic of performed exercise. IM2A_ ChM _w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Materials chemistry

Module code: IM2A_ChM_MF_RM

1. Number of the ECTS credits: 4

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_ChM_1 Student posiada rozszerzona i pogtebiong wiedze merytoryczna z zakresu chemii, dotyczgca otrzymywania materiatéw IM2A_WO02 5
inzynierskich oraz zjawisk i proceséw majgcych wplyw na ksztattowanie ich wiasciwosci. Ponadto ma wiedze merytoryczng z IM2A WO5 4
zakresu planowania eksperymentu naukowego i opracowania danych doswiadczalnych. Posiada poszerzong wiedze z zakresu -
materiatow inzynierskich stosowanych w technice. IM2A_WO07 3
IM2A_ChM_2 Student potrafi planowac i przeprowadzi¢ eksperyment oraz zinterpretowac otrzymane wyniki. Potrafi oceni¢ materiaty w oparciu | IM2A_UOQ3 2
0 ich wtasciwosci chemiczne. Posiada umiejetnos¢ dokonywania wtasciwego doboru metod badania materiatéw inzynierskich. IM2A U10 4
Potrafi oceni¢ zagrozenie proceséw chemicznych dla srodowiska naturalnego. -
i i€ zagrozenie p w iczny: wi u g IM2A_W14 3
IM2A_ChM_3  [Student ma swiadomos¢ dalszego doksztatcania sie i Sledzenia nowosci w zakresie materiatow inzynierskich. Ma $wiadomos¢ IM2A_KO01 3
skutkéw dziatalnosci inzynierskiej na srodowisko naturalne. Potrafi myslec i dziata¢ w sposéb kreatywny i przedsiebiorczy. IM2A K02 4
IM2A_KO05 3
3. Module description
Description Modut Chemia materiatdw ma umozliwi¢ studentowi/studentce zapoznanie z teoretycznymi i praktycznymi zagadnieniami chemii materiatéw. Ma
umozliwi¢ orientowanie sie w zjawiskach chemicznych stosowanych w procesach produkciji materiatéw oraz analizowanie zmian przebiegu tych
procesow.
Dzieki temu student/studentka powinna uzyskac lepsze zrozumienie wptywu proceséw chemicznych na wtasciwosci materiatdéw. Ponadto student/
studentka powinna uzyskac¢ umiejetnos¢ analizowania mechanizmow wplywajacych na mozliwosci zmian przebiegu proceséw chemicznych. Zrozumienie
zaleznosci, korelacji i umiejetno$¢ analizowania ma doprowadzic¢ do identyfikacji przebiegajgcych proceséw oraz modyfikowania poznanych proceséw
poprzez wykorzystanie zjawisk chemicznych.
Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw chemii, fizyki, mat.-fiz. podstaw nauki o materiatach.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_ChM_w |Written examination Weryfikacja wiedzy w oparciu o tres¢ wyktaddw, wskazang literature oraz ¢wiczenia. IM2A_ChM_1, IM2A _ChM_2,
1 IM2A_ChM_3
IM2A_ChM_w |Test Ocena opanowania podstawowych wiadomosci niezbednych do indywidualnego wykonania IM2A_ChM_1, IM2A _ChM_2
2 ¢wiczenia praktycznego.
IM2A_ChM_w [Report Ocena umiejetnosci w zakresie rozumienia mechanizméw przebiegu proceséw chemicznych i |{IM2A_ChM_2, IM2A_ChM_3
3 powigzania z wlasciwosciami materiatdw poprzez poprawne formutowanie wnioskow.

5. Forms of teaching

code

form of teaching

required hours of student's own work assessment of the

type

description (including teaching methods)

number
of hours

description

number | learning outcomes
of hours of the module

IM2A_ChM_fs
1

lecture

Wyktad ma umozliwi¢ zrozumienie
podstawowych zagadnien dotyczacych
zjawisk chemicznych towarzyszacych
procesom produkcji materiatéw oraz
zapoznanie studentéw z teoretycznymi i
praktycznymi zagadnieniami chemii
materiatéw, zrozumienie podstawowych
zjawisk i procesOw zwigzanych z przemiang
masy i energii w przemysle chemicznym.
Wyktad prowadzony jest z wykorzystaniem
srodkéw multimedialnych i demonstracji.

30 Praca ze wskazang literaturg obejmujaca
samodzielne przyswojenie wiedzy w
odniesieniu do podstawowych zagadnieh.

35 [IM2A_ChM_w_1

IM2A_ChM_fs
2

laboratory classes

Przygotowanie teoretycznych podstaw i
zagadnien zwigzanych z tematem
wykonywanego ¢wiczenia.
Samodzielne opracowanie wstepu
teoretycznego.

Indywidualne opracowanie wynikéw
¢wiczenia.

45

25  [IM2A_ChM_w_2,
IM2A_ChM_w_3
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Materials degradation in a biological environment

1. Number of the ECTS credits: 2

Module code: IM2A_DMWSB

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_DMWSB  |Acquiring new knowledge from the field of nomenclature and basic notions related to materials degradation in the human body IM2A_WO07 2
1 environment IM2A W14 2
IM2A_DMWSB |Understanding and describing a destructive action of biological environment on biomaterials and processes of materials IM2A_WO09 3
2 degradation in vivo and in vitro IM2A W14 3
IM2A_DMWSB  |Recognising and describing the influence of time and of degradation way on selected physical and chemical properties of IM2A_UO1 2
3 biomaterials IM2A U11 3
IM2A_U14 3
IM2A_DMWSB |Development of the awareness of the need to affect the biomaterials structure to improve their functional properties IM2A_KO1 3

4

3. Module description

Description

dissolution (ceramics) and hydrolysis (polymers) as well as of identification of degradation products.

The module Materials degradation in a biological environment shall enable that students learn basic terms and definitions related to materials
degradation, such as: biodegradation, bioreactivity or resorption, and also understanding the nature of biologically active environment action on
biomaterials. The module shall ensure that students are knowledgeable about types of materials subject to biodegradation in the human body
environment and factors affecting physio-chemical properties of biomaterials. The module shall also enable that students are proficient in the field of in
vitro and in vivo studies to assess materials degradability, of determination of basic degradation processes mechanisms, like: corrosion (metals),

Prerequisites

The knowledge of materials chemistry module, rudiments of the materials science, corrosion and corrosion protection as well as biomaterials
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module

IM2A_DMWSB |Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_DMW$B_1,

w1 attended laboratory classes IM2A_DMWSB_2,

IM2A_DMWSB_3,

IM2A_DMWSB_4

IM2A_DMWSB |Written tests Checking the knowledge acquired during laboratory classes to examine experimentally IM2A_DMW$B_1,

w2 processes of materials degradation in a biologically active environment and to make decisions |IM2A_DMWSB_2,

on the way to improve the biomaterials durability IM2A_DMWSB_3,

IM2A_DMWSB_4

IM2A_DMWSB |Weekly reports The assessment of mastering the skill of independent performance of a practical exercise and IM2A_DMW$B_3,

_w_3 also of a team work, of measurement results and measurement error analysis as well as of IM2A_DMWSB_4
formulating the conclusions properly

IM2A_DMWSB |Interview The assessment of understanding the reasons and mechanisms of course and studying IM2A_DMW$B_1,

_w 4 materials degradation processes IM2A_DMWSB_2

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A lecture The lecture shall enable the understanding of 30 The work with the recommended literature 10 IM2A_DMWSB_w_1
_DMWSB _fs basic terms and definitions used in comprising independent acquisition of
1 biomaterials degradation, to familiarise knowledge related to issues presented
students with theoretical issues of biological during the lectures
environment action on biomaterials, with
biomaterials degradation processes in vivo
and in vitro and the role of free radicals in
materials degradation and biodegradation.
The lecture is delivered with the use of
multimedia based on a selected set of
handbooks
IM2A laboratory classes The application of learned theoretical 15 Preparation of theoretical basics and issues 5 IM2A_DMWSB_w_2
_DMWSB _fs knowledge in practical learning of materials related to the topic of performed exercise.
2 degradation in a biological environment. Independent preparation of a theoretical
Exercises are performed by students introduction. Individual preparation of
individually with the use of equipment of exercise results
teaching and scientific laboratories
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Materials science

1. Number of the ECTS credits: 4

Module code: IM2A NOM

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_NOM_1 |Students have an extended knowledge about the structure and specific characteristics of amorphous and crystalline materials; IM2A_U17 2
single-crystals and polycrystals; mono- and polyphase materials; understanding relationships between the structure and IM2A W01 2
properties of modern engineering materials. IMZA_WOZ 5
IM2A_WO07 2
IM2A_W12 3
IM2A_NOM_2 |Detailed learning of phenomena, processes and mechanisms causing changes of functional properties of modern engineering IM2A_WO01 2
materials. IM2A W02 1
IM2A_NOM_3 |Extended skill to analyse engineering materials structure and properties as well as to choose methods for their shaping in view of | IM2A_U11 2
specific applications. IM2A U18 2
IM2A_WO07 2
IM2A_W17 2
IM2A_NOM_4 |Further development of awareness of non-technical aspects of engineering materials used; developing a creative and logical IM2A_KO02 3
thlnklng. |M2A_K05 3
3. Module description
Description The module Materials science shall enable that students are knowledgeable about engineering materials structure and about phenomena and processes
enabling its shaping.
Owing to that students shall achieve understanding of correlations between engineering materials structure and mechanisms affecting their properties.
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The understanding of relationships and correlations between engineering materials properties and their structure shall result in deepening the skill to
shape the structure so as to obtain designed properties of materials for technical and medical applications.

Prerequisites

It is required to achieve effects of level | modules education in physics, chemistry, rudiments of materials science or materials science in the field of
technical sciences.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_NOM_w |Credits on the basis of a test Verification of the knowledge based on the lectures content, recommended literature and IM2A_NOM_1,
1 attended classes. IM2A_NOM_2,
IM2A_NOM 3, IM2A_NOM 4
IM2A_NOM_w |[Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_NOM_1,
2 practical exercise. IM2A_NOM_2, IM2A_NOM_3
IM2A_NOM_w |Report Assessment of the skill to understand structure shaping mechanisms and to connect them IM2A_NOM_1,
3 with engineering materials properties by a correct formulation of conclusions. IM2A_NOM_2,
IM2A_NOM_3, IM2A_NOM 4

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

code Lo . . . number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_NOM _fs |lecture The lecture shall enable a full understanding 30 The work with the recommended literature 35 IM2A_NOM_w_1
1 of issues related to the structure of comprising independent acquisition of

engineering materials, phenomena, knowledge related to basic issues.

processes, and mechanisms enabling their

properties shaping. The lecture is delivered

with the use of multimedia, demonstrations

and software from the field of materials

science.
IM2A_NOM _fs |practical classes The application of acquired theoretical 15 Based on individual contacts students 35 IM2A_NOM_w_2,

2 knowledge to practical learning of expand the acquired knowledge, make up for IM2A_NOM_w_3

engineering materials structure and of
mechanisms enabling shaping their
properties. Exercises are performed by
students individually with the use of teaching
and scientific laboratories.

gaps, supplement the knowledge from areas
difficult to them.

2025-04-05 02:06:35 []

48 | 152




V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Materials structure testing methods

Module code: IM2A MBSM

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_MBSM_1 |Understanding phenomena used in methods for engineering materials structure and properties description, including methods IM2A_W05 3
using X-ray and microscopic techniques; learning the design and operation rules of specialised scientific-research instruments. IM2A W13 4
IM2A_MBSM_2 |The skill to operate specialised scientific-research instruments, to plan experiments to analyse engineering materials structure IM2A_KO05 1
and properties, to interpret results of research and measurement errors IM2A U02 4
IM2A_U03 2
IM2A_U07 4
IM2A_MBSM_3 |Students are aware of individual research method limitations and see the need for a thorough scientific analysis of problems in IM2A_KO04 5

the field of materials engineering.

3. Module description

Description The module Materials structure testing methods shall enable that students expand their knowledge about phenomena and principles of operation and
design of research instruments, which are applied in advanced measuring techniques and methods used to characterise the structure and basic
properties of engineering materials. Owing to that students shall master operation of scientific-research instruments and acquire the skill to interpret
measurement results. The understanding of phenomena and principles of operation shall result in a skilful application of appropriate testing technique to
assess materials structure and properties.

Prerequisites Basic knowledge from the field of physics and chemistry modules.
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_MBSM |Oral examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_MBSM_1,
w1 attended classes. IM2A_MBSM_2,
IM2A_MBSM_3
IM2A_MBSM |Written test Checking the knowledge of measurement results interpretation, of phenomena and operating (IM2A_MBSM_1,
w2 principle of the learned research instruments. IM2A_MBSM_2,
IM2A_MBSM_3
IM2A_MBSM |Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_MBSM_1,
_w_3 practical exercise. IM2A_MBSM_2,
IM2A_MBSM_3
IM2A_MBSM |Report Assessment of the skill to analyse engineering materials structure and properties. IM2A_MBSM_1,
w4 IM2A_MBSM_2,
IM2A_MBSM_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

instruments operation, to interpret results
and to evaluate measurement errors.
Exercises are performed by students
individually with the use of equipment of
teaching and scientific laboratories

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code Lo . . . number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_MBSM |lecture The lecture shall enable understanding 30 The work with the recommended literature 30 IM2A_MBSM_w_1
fs 1 phenomena and principles of instruments comprising independent acquisition of

used in methods for characterising knowledge related to basic issues.

engineering materials structure and

properties. The lecture is delivered with the

use of multimedia.
IM2A_MBSM [laboratory classes Application of the acquired theoretical 30 Preparation of theoretical basics and issues 10 IM2A_MBSM_w_2,
_fs 2 knowledge to learn the skill of research related to the topic of performed exercise. IM2A_MBSM_w_3,

IM2A_MBSM_w_4
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1

Module code: IM2A_ WM1_Z$

1. Number of the ECTS credits: 2

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM1_ZS |Posiada pogtebionag wiedze na temat wybranych metod ochrony $rodowiska w aspekcie zagrozen oraz o elementach IM2A_W16 3
1 zarzadzania Srodowiskiem naturalnym. IM2A W18
IM2A_WM1_ZS |Posiada pogtebiona umiejetno$é stawiania i analizowania probleméw na podstawie pozyskanych treéci z zakresu tematyki IM2A_U01 3
2 zwigzanej z zagrozeniami globalnymi, monitoringiem stanu srodowiska oraz metodami rekultywacji. IM2A U12 3
IM2A_U13 3
IM2A_WM1_ZS |Rozumie potrzebe interdyscyplinarnego podejscia do rozwigzywanych probleméw, integrowania wiedzy z réznych dyscyplin oraz IM2A_KO1 3
3 praktykowania samoksztatcenia stuzacego pogtebianiu zdobytej wiedzy w zakresie zarzadzania Srodowiskiem. IM2A K02 3
IM2A_KO05 3
3. Module description
Description Modut Zarzgdzanie srodowiskiem ma umozliwi¢ studentowi/studentce zapoznanie sie z podstawowymi zagadnieniami dotyczgcymi strategii ochrony i
zarzadzania srodowiskiem oraz zréwnowazonego rozwoju. Modut ma zapewni¢ studentowi/studentce poznanie zagrozeh globalnych oraz zrozumie¢
znaczenie waznosci monitoringu stanu srodowiska i rekultywacji. Realizacja powyzszych celéw bedzie wymagata poznania zagadnien z zakresu
pierwszego poziomu ksztatcenia.
Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw chemii oraz recyklingu materiatéw.
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4. Assessment of the learning outcomes of the module

code

type description learning (r):ctszrlges of the
IM2A_WM1 lecture Weryfikacja wiedzy w oparciu o tres¢ wyktaddw oraz wskazanag literature. IM2A_WM1_ZS 1,
ZS w 1

IM2A_WM1_ZS 2,
IM2A WM1 ZS$ 3

5. Forms of teaching

dotyczacych zarzadzania Srodowiskiem.
Wyktad prowadzony jest z wykorzystaniem
Srodkéw multimedialnych.

form of teaching required hours of student's own work assessment of the
code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture Niniejszy wyktad monograficzny ma 30 Czytanie zalecanej literatury, przygotowanie 35 IM2A_WM1_ZS w_1
ZS fs 1 umozliwi¢ zrozumienie zagadnien do zaliczenia wykfadu.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1. Advanced numerical methods in materials modelling

Module code: IM2A WM1 MMM

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM1 Knowledge of numerical methods used in materials modelling based on a classical molecular dynamics. IM2A_WO01 3
_MMM_1
IM2A_WM1 Knowledge of selected numerical methods used to analyse simulation results. IM2A_WO02 2
_MMM_2
IM2A_WM1 The skill to use computational capabilities of LAMMPS software and AtomEye software to visualise simulation results. IM2A_UO1 3
_MMM_3

3. Module description

Description The module Advanced numerical methods in materials modelling shall enable students learning issues of using a classical molecular dynamics method in
simulations of physical phenomena and processes. Owing to learning specialised numerical methods used in LAMMPS and AtomEye software students
shall understand benefits and limitations of a classical molecular dynamics method in testing properties and designing new materials. The
accomplishment of the above objective will require learning a number of issues from the field of numerical methods used in computer simulations by the
molecular mechanics method, such as: Verlet algorithms, Berendesen algorithm for temperature and pressure control of the simulated physical system,
slip vector method or computation of internal stresses field used during the analysis of simulation results.

Prerequisites The knowledge of issues from the field of mathematics, physics, programming languages and numerical methods is required.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_WM1 Written test Verification of knowledge based on the lectures content and recommended literature.
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_MMM_w_1

IM2A_WM1_MMM_1,
IM2A_WM1_MMM_2,
IM2A_WM1_MMM_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

lecture is delivered with the use of
multimedia based on a recommended set of
handbooks.

comprising independent acquisition of
knowledge related to issues presented
during the lectures.

code L . . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture The lecture shall enable understanding a 30 The work with the recommended literature 35 IM2A WM1 MMM w
MMM _fs 1 classical molecular dynamics method. The
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1. Intelligent materials

Module code: IM2A_ WM1 SAMO

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM1 Extending the knowledge about diverse modern intelligent materials, i.e. capable of reacting to external stimuli through a IM2A_WO07 5
_SAMO_1 significant change of their properties for the required and effective response to those stimuli.
IM2A_WM1 The skill to determine phenomena occurring in intelligent materials, with particular emphasis on their existing or potential IM2A_KO05 1
_SAMO_2 application in practice. IM2A UO1 5
IM2A_UO05 5
IM2A_WM1 Development of the awareness of the need to affect the structure to change materials properties. IM2A_KO01 5
_SAMO_3 IM2A_KO02 5
3. Module description
Description The module Intelligent materials shall extend students knowledge about particular properties of materials reacting to external stimuli. It will allow

becoming knowledgeable about types of intelligent materials, learning mechanisms causing appropriate material reactions and also their applications.
Owing to that students shall acquire broader knowledge about modern materials.

Prerequisites It is required to achieve effects of education of physics, chemistry, materials science, and biomaterials modules.

4. Assessment of the learning outcomes of the module

code type descrintion learning outcomes of the
yp p module

IM2A_WM1 Test Assessment of mastering basic knowledge from the field of intelligent materials.

_SAMO_w_1
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IM2A_WM1_SAMO 1,
IM2A_WM1_SAMO_2,

IM2A_WM1_SAMO_3

5. Forms of teaching

form of teaching

required hours of student's own work

_SAMO fs_1

issues related to the structure of intelligent
materials, phenomena, and mechanisms
enabling their properties shaping.

comprising independent acquisition of
knowledge related to basic issues.

assessment of the
code . . ] ] number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture The lecture shall enable understanding 30 The work with the recommended literature

35 IM2A WM1 SAMO w
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1. Magnetic nanomaterials

1. Number of the ECTS credits: 2

Module code: IM2A WM1 NMM

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)

IM2A_WM1 Understanding relationships between the structure and properties of magnetic nanomaterials, understanding phenomena of IM2A_W12 5
_NMM_1 processes resulting in those materials properties changes.
IM2A_WM1 Learning phenomena, processes, manufacturing methods and mechanisms responsible for changing physical properties of IM2A_W11 3
_NMM_2 magnetic nanomaterials.
IM2A_WM1 The skill to analyse the structure and properties of magnetic nanomaterials and to select manufacturing methods of magnetic IM2A_KO05 1
_NMM_3 nanomaterials for technical applications. IM2A U18 5
IM2A_WM1 Development of the awareness of the need to produce and to affect the structure to change magnetic nanomaterials properties. IM2A_KO1 5
_NMM_4 IM2A_KO04 5

3. Module description

Description

expected physical properties for applications in technology.

The module Magnetic nanomaterials shall enable that students are knowledgeable about magnetic nanomaterials structure and about methods,
phenomena, and processes enabling those materials manufacturing and properties changing. Owing to that students shall achieve a better
understanding of correlations between manufacturing methods, magnetic nanomaterials structure and mechanisms affecting their properties. The

understanding of relationships and correlations between those materials properties and their structure shall result in honing the skill to form materials of

Prerequisites

It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and thermodynamics.
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4. Assessment of the learning outcomes of the module

code

o learning outcomes of the

type description module
IM2A_WM1 Written credits Verification of knowledge based on the lectures content, recommended literature. IM2A_WM1 _NMM 1,
_NMM_w_1

IM2A_WM1_NMM_2,
IM2A_WM1_NMM_3,
IM2A_ WM1_NMM_4

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

issues related to the structure of magnetic
nanomaterials, phenomena, processes, and
mechanisms enabling affecting their
properties shaping. The lecture is delivered
with the use of multimedia and
demonstrations.

comprising independent acquisition of
knowledge related to basic issues.

. . . . number L number | learning outcomes

type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture The lecture shall enable understanding 30 The work with the recommended literature 35 IM2A_ WM1_NMM_w_
_NMM _fs 1
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1. Nuclear techniques in materials testing

1. Number of the ECTS credits: 2

Module code: IM2A WM1 TJB

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM1_TJB|Understanding the role and importance of nuclear spectroscopic techniques in materials testing. IM2A_W13 5
1
IM2A_WM1_TJB|Knowledge of basic terms and definitions used in the description of nuclear spectroscopic methods. Understanding the terms IM2A_W13 5
2 used to describe phenomena being the basis of nuclear spectroscopic methods used in materials science with special emphasis
on issues related to materials.

IM2A_WM1_TJB|Knowledge of basic instruments and principles of Moessbauer spectra and positron lifetime spectra measurement and the basis | IM2A_WO05 5
3 of numerical analysis of experimentally obtained data.
IM2A_WM1_TJB| The skill to analyse and interpret parameters obtained in the process of numerical processing of spectra and their applicationto | IM2A_U07 5
4 describe selected properties of materials.
IM2A_WM1_TJB|The skill to describe and characterise nuclear spectroscopic methods using an understandable language, a free talk about IM2A_UO01 5
5 obtained results and their interpretation. IM2A  U04 5
IM2A_WM1_TJB|Development of the awareness of the importance of nuclear spectroscopic methods with particular emphasis on positron lifetime [ IM2A_KO05 5
6 spectra and Moessbauer effect spectra in modern materials science and materials. IM2A K06 1

3. Module description

Description

The module Nuclear techniques in materials testing shall enable students learning those nuclear physics issues, which constitute the basis for nuclear
technigues applications in materials testing and also which are necessary to understand the way of analysis of obtained experimental results and nuclear
research methods used in the materials science. Owing to that students shall understand the importance of nuclear techniques not only in the description
of materials physio-chemical properties, but also in designing new engineering materials for technical and medical applications. The accomplishment of
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the above objectives will require learning a number of issues from the field of physics, solid state physics, chemistry, mathematics, numerical methods,
and also of mathematical statistics.

Prerequisites

The knowledge of physics, chemistry, mathematics, numerical methods, and also of mathematical statistic obtained in the basic module of materials
science is required.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_WM1 Credits test Verification of the knowledge based on the lectures content, recommended literature and IM2A_WM1_TJB_1,
_TJB_w_ 1 attended classes. IM2A_WM1_TJB_2,

IM2A_WM1_TJB_3,
IM2A_WM1_TJB_4,
IM2A_WM1_TJB_5,
IM2A_WM1_TJB 6

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

description of nuclear spectroscopic
methods. Understanding the terms used to
describe phenomena being the basis of
nuclear spectroscopic methods used in
materials science with special emphasis on
issues related to materials. The lecture is
aimed at teaching nuclear physics issues,
which constitute the basis for nuclear
techniques applications in materials testing
and also which are necessary to understand
the way of analysis of obtained experimental
results and nuclear research methods used
in the materials science. The lecture is
delivered with the use of multimedia based
on a selected set of handbooks.

knowledge related to issues presented
during the lectures.

code L. . ] ] number L. number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture The lecture shall enable understanding of 30 The work with the recommended literature 35 IM2A WM1 TJB w 1
_TJB fs 1 basic terms and definitions used in the comprising independent acquisition of
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1. Shape memory alloys in medicine

Module code: IM2A_ WM1 SMAM

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_WM1 Understanding of the nature of reversible martensitic transformation and phenomena classified as the shape memory effect IM2A_WO06 2
_SMAM _1 occurring in metals, their alloys and polymers; learning the group of materials featuring shape memory effects. IM2A W07 2
IM2A_W10 5
IM2A_WM1 Understanding ethical, economic and ecological aspects of materials designing for applications in medicine. IM2A_KO05 1
_SMAM_2 IM2A_W18 5

3. Module description

Description The module Shape memory alloys in medicine shall enable students learning the nature of phenomena classified as the shape memory effect and factors
having a decisive influence on martensitic transformation reversibility and on the shape memory effect inducing in engineering materials. This knowledge
is necessary to obtain the skill to design alloys for specific applications, including medical applications.

Prerequisites Achieving effects of education in materials science and engineering materials modules.

4. Assessment of the learning outcomes of the module

A learning outcomes of the
code type description module
IM2A_WM1 Test Verification of knowledge based on the lectures content and recommended literature. IM2A_WM1_SMAM_1,
_SMAM_w_1 IM2A_WM1_SMAM_2
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5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

code

_SMAM _fs_1

issues related to the nature of factors
conditioning the occurrence of shape
memory effects as well as basics enabling
designing of engineering materials featuring
the shape memory effect. The lecture is
delivered with the use of multimedia.

comprising independent acquisition of
knowledge related to basic issues.

TR . . number _ number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture The lecture shall enable understanding of 30 The work with the recommended literature 30 IM2A WM1 SMAM w
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 1. The influence of defects on functional materials properties

Module code: IM2A  WM1 DEF

1. Number of the ECTS credits: 2

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM1 Learning classification principles of defects occurring in various type materials IM2A_WO01 3
_DEF_1
IM2A_WM1 Understanding defects properties and their influence on physical properties of crystals (materials) and courses of typical physical |IM2A W02 3
_DEF_2 processes; distinguishing structurally sensitive crystal properties, i.e. semiconductors resistivity, ion crystals conductivity or IM2A W06 3
diffusion properties, which are dominated by defects, from less sensitive properties like the melting point or modulus of elasticity. IMZA_WO7 3
IM2A_W12 4
IM2A_W13 4
IM2A_WM1 Using X-ray single-crystal testing methods (topography, Laue, precision measurement of lattice parameters) for defects IM2A_UO01 4
_DEF_3 identification. IM2A U13 4
IM2A_U19 4
IM2A_WM1 The skill to complete the information, to value and to present it. IM2A_KO05 1
_DEF_4 IM2A_KO06 4
3. Module description
Description The module The influence of defects on functional materials properties shall enable students, who are preparing to develop an M.Sc. thesis,
understanding the role played by defects in materials featuring special properties.
Prerequisites Physics, chemistry and elements of solid state physics on level | engineering studies.

2025-04-05 02:06:35 [] 63 / 152



V University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module

IM2A_WM1 Lecture credits Verification of knowledge based on the lectures content, recommended literature. IM2A_WM1_DEF 1,

_DEF w_1

IM2A_WM1_DEF_2,
IM2A_WM1_DEF_3,
IM2A_WM1_DEF 4

5. Forms of teaching

in materials of functional properties. The
lecture is delivered with the use of
multimedia.

form of teaching required hours of student's own work assessment of the
code o . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM1 lecture A monographic lecture illustrated by results 30 Work with the recommended literature. 35 IM2A_WM1_DEF w_1
_DEF fs_1 of own work for a narrow group specialising
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Monographic lecture 2

1. Number of the ECTS credits: 2

Module code: IM2A_ WM2_MLTK

2. Learning outcomes of the module

poznanie ich zastosowan jak i poznanie perspektyw rozwoju funkcjonalnosci nanoczastek.

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2 Posiada rozszerzong i pogtebiong wiedze z zakresu podstaw koncepcyjnych, fizyki i mechaniki kwantowej podstawowych IM2A_WO01 4
_MLTK 1 materiatéw funkcjonalnych stosowanych w lotnictwie i kosmonautyce, ich struktury, defektow i klasyfikaciji.
IM2A_WM2 Posiada rozszerzong i pogtebiong wiedze z zakresu zjawisk, procesow, sposobdéw otrzymywania i badania nanomateriatéw IM2A_WO06 3
_MLTK_2 funkcjonalnych stosowanych w lotnictwie i kosmonautyce, oraz ich typéw i roli defektow w ksztattowaniu wtasciwosci jak i

3. Module description

Description

Modut Materialy funkcjonalne stosowane w lotnictwie i kosmonautyce, ma umozliwi¢ studentowi/studentce orientowanie sie w klasyfikacji, strukturze,
defektach i wlasciwosciach tych materiatéw oraz w metodach ich otrzymywania, badania i w zastosowaniach odpowiadajgcych nowoczesnym
wymaganiom techniczny lotnictwa i kosmonautyki Dzieki temu Student/studentka bedzie mog¥a dobra¢, materiat i metode jego uzyskania w zaleznosci
od parametréw eksploatacyjnych konkretnych elementéw urzadzen jak i uzyskaé lepsze zrozumienie korelacji pomiedzy metodami otrzymywania
materiatéw funkcjonalnych stosowanych w lotnictwie i kosmonautyce, ich strukturg oraz wtasciwosciami jak i mechanizmami ksztattujgcymi te
wlasciwosci. To pozwoli na pogtebienia umiejetnosci ksztattowania struktury i wtasciwosci materialdw do zastosowan w lotnictwie i kosmonautyce.

Prerequisites

Wymagana jest realizacja efektéw ksztatcenia modutéw fizyki, chemii, krystalografii, metod badan materiatow .

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_WM2 oral exam Weryfikacja wiedzy w oparciu o tres¢ wyktadow, wskazang literature oraz odbyte ¢wiczenia. IM2A_WM2_MLTK_1,
_MLTK_w_1 IM2A_WM2_MLTK_2
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5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

code learning outcomes
type description (including teaching methods) g;llTobuerrs description grwobuirs of thge module
IM2A_WM2 lecture Wyktad ma umozliwi¢ zrozumienie 30 Praca ze wskazana literaturg obejmujgca 35 IM2A WM2 MLTK w

_MLTK _fs_1

zagadnien dotyczacych klasyfikacji,
struktury, wlasciwosci, metod otrzymywania i
zastosowan oraz badan materiaty
funkcjonalne stosowane w lotnictwie i
kosmonautyce. Wyktad prowadzony jest z
wykorzystaniem srodkéw multimedialnych.

samodzielne opanowanie wiedzy w
zakresie zagadnien wyktadu
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 2

Module code: IM2A WM2_RMK

1. Number of the ECTS credits: 2

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2 Zaznajomienie sie z rodzajami kompozytéw, ich wtasciwosciami oraz zastosowaniem. IM2A_WO06 4
_RMK_1 Poznanie zasad i kryteriéw klasyfikacji materiatow kompozytowych ze wzgledu na ich budowe oraz rodzaj materiatdw zbrojeniai |\v2a WoO7 4
osnowy. -
Poznanie technik wytwarzania oraz recyklingu kompozytéw.
Zaznajomienie sie z problematyka zwigzang z powstawaniem odpadéw oraz poznanie metod ich wykorzystania poprzez
recykling (materiatowy, surowcowy i energetyczny).
IM2A_WM2 Potrafi zaproponowac i przygotowac teoretyczne podstawy metody recyklingu materiatdw kompozytowych. IM2A_U01 4
_RMK_2 Zna trendy rozwojowe w obszarze technologii recyklingu materiatéw kompozytowych. IM2A UO5 4
IM2A_U11 4
IM2A_WM2 Ma swiadomos¢€ roli recyklingu odpadéw we wspéiczesnej gospodarce. IM2A_ K02 4
_RMK_3 Potrafi myslec¢ i dziata¢ w sposdb umozliwiajgcy zrozumienie i projektowanie instalacji recyklingu materiatéw kompozytowych. IM2A KOS5 4
Ma swiadomos¢ potrzeby informowania o zagrozeniach zwigzanych z odpadami i sposobach ich zagospodarowania w celu -
poprawy swiadomosci ekologicznej spofeczenstwa. IM2A_KO06 4
3. Module description
Description Modut Recykling materiatéw kompozytowych ma umozliwi¢ studentom zdobycie podstawowej wiedzy na temat materiatdbw kompozytowych oraz metod
ich wytwarzania i recyklingu. Studenci poznaja kryteria klasyfikacji materiatéw kompozytowych oraz ich wtasciwosci, jak rowniez nabywajg umiejetnosci
samodzielnego zdobywania wiedzy na temat budowy, zastosowan i recyklingu kompozytéw. Student zrozumie role, jakg w gospodarce odgrywaja
materiaty kompozytowe oraz zaznajomi sie z biezacymi trendami badawczymi zwigzanymi z ich recyklingiem. Student orientuje sie w zagadnieniach
zwigzanych z recyklingiem surowcowym, materialowym i energetycznym kompozytéw oraz w problematyce ochrony $rodowiska zwigzanej z
gwaltownym rozwojem produkcji przemystowe;.
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Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw chemii, fizyki, podstaw nauki o materiatach, materiatéw inzynierskich, recyklingu polimeréw,
recyklingu metali i stopéw.

4. Assessment of the learning outcomes of the module

A learning outcomes of the
code type description module
IM2A_WM2 lecture Weryfikacja wiedzy w oparciu o tres¢ wykladow i wskazanag literature. IM2A_WM2_RMK 1,
"RMK w1 IM2A_ WM2_RMK_2,
IM2A_ WM2_RMK 3

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code learning outcomes
type description (including teaching methods) zfu::'obuerrs description g;erobuerrs of th% module
IM2A_WM2 lecture Wyktad monograficzny ma umozliwié 30 Praca ze wskazana literaturg obejmujaca 35 IM2A_ WM2_RMK_w _:
_RMK _fs_1 zrozumienie zagadnienh dotyczgcych budowy, samodzielne przyswojenie wiedzy w
wlasciwosci i metod recyklingu materiatow odniesieniu do podstawowych zagadnien.
kompozytowych. Wyktad prowadzony jest z
wykorzystaniem srodkéw multimedialnych.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Monographic lecture 2. Analysis of experimental data obtained in selected spectroscopic studies of materials

Module code: IM2A WM2_ADE

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2 Acquiring knowledge about advanced methods of spectroscopic data analysis based on the procedure of model fitting to IM2A_W03 5
_ADE_1 experimental points, in particular about the role of measurements statistics, selection of model start parameters or type of IM2A W05 2
constraints and the way of obtained results verification. -
IM2A_WM2 The skill of practical performance of fitting procedures in the case of selected experimental data IM2A_KO05 1
_ADE_2 IM2A_U02 2
IM2A_U07 5
IM2A_WM2 Becoming aware of the need to use optimisation methods in scientific and technical research. IM2A_K04 5
_ADE_3

3. Module description

Description The module Analysis of experimental data obtained in selected spectroscopic studies of materials shall provide students with knowledge about
theoretical basics of fitting by means of the least-squares method. It shall show an example of optimising software application to analyse spectroscopic
data with particular emphasis on positron lifetime spectra and Moessbauer spectra.

Prerequisites It is required to achieve effects of eduction in modules of mathematics, IT, programming languages, numerical methods and algorithms, advanced
methods for measurements numerical analysis and nuclear techniques in biomaterials testing.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_WM2 Credits on the basis of a test Verification of knowledge based on the lectures content and recommended literature
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_ADE_w_1

IM2A_WM2_ADE_1,
IM2A_WM2_ADE_2,
IM2A_WM2_ADE_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

demonstrate practical applications of those
methods in the analysis of experimental data
obtained from various type measurements,
with special emphasis on measurements
using nuclear methods. The lecture is
delivered with the use of audiovisuals and
existing computer programs (LT, MOSS)

comprising independent acquisition of
knowledge related to basic issues

code L. . ] ] number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM2 lecture The lecture shall familiarise with theoretical 30 The work with the recommended literature 35 IM2A WM2 ADE w 1
_ADE fs 1 methods of optimisation (fitting) and
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 2. Modification of biomaterials surface

Module code: IM2A WM2_MPB

1. Number of the ECTS credits: 2

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2 A deepened, supported with theory knowledge of phenomena and processes occurring on the metallic biomaterial - living IM2A_W14 2
_MPB_1 organism interface and negative effects of those phenomena.
IM2A_WM2 Learning methods for surface modification of metallic materials intended for application in medicine to improve their IM2A_U11 1
_MPB_2 biocompatibility. IM2A W06 2
IM2A_WM2 Development of the awareness of the need to modify the biomaterials surface. IM2A_K02 2
_MPB_3 IM2A_KO05 1
3. Module description
Description The module Modification of biomaterials surface shall enable that students are knowledgeable about possibilities to improve physio-chemical-mechanical
properties of the surface of materials used in medicine through their surface modification and appropriate surface engineering techniques. Owing to that
students should acquire knowledge related to correlations between tissues of a living organism and a biomedical material and about possibilities to
reduce interaction effects - materials corrosion, negative interaction of corrosion products with the organism. The understanding of those relationships
should result in deepening the skills of materials surface structure shaping to improve their biocompatibility.
Prerequisites It is required to achieve effects of education of the modules: introduction to materials, physio-chemistry of biological processes, rudiments of the
materials science, metallic biomaterials, polymers for medicine, ceramic biomaterials, materials surface engineering.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

Checking the acquired skills related to the biomaterials surface structure, the material-
surrounding interface, methods for surface shaping and modifying to improve biocompatibility
of implants, surgical instruments or artificial organs made of materials for medicine.

code type description module
IM2A_WM2 Written test Verification of the knowledge based on the lectures content, recommended literature and IM2A_WM2_MPB_1,
_MPB w_1 attended classes.

IM2A_WM2_MPB_2,
IM2A_WM2_MPB_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

the need to modify it to improve the
operational parameters and to extend the life
of implants and surgical instruments made of
materials used in medicine. Understanding
physio-chemical effects and mechanisms
enabling the manufacturing of biocompatible
surface layers. The lecture is delivered with
the use of multimedia.

comprising independent acquisition of
knowledge related to basic issues.

code L . . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM2 lecture The lecture shall enable understanding the 30 The work with the recommended literature 35 IM2A WM2 MPB w !
_MPB fs 1 issues related to the surface structure and
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 2. Nanocomposites

1. Number of the ECTS credits: 2

Module code: IM2A_ WM2_NK

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2_NK |Understanding conceptual basics of nanomaterials build with the involvement of 1D, 2D and 3D dimension type units (in IM2A_WO07 2
1 particular carbon nanotubes) and the relationship between materials structural scale and their properties, their testing and IM2A W11 1
application methods as well as the categorisation of reinforcing nanoparticles based on the increase in functionality and -
prospects for nanocomposites development.
IM2A_WM2_NK |Learning phenomena, processes, methods for nanocomposites obtaining and testing, their types and defects (in particular IM2A_W12 2
2 interphase boundaries) role in nanocomposites properties forming and learning their applications. IM2A W13 2
IM2A_WM2_NK |The skill to analyse nanocomposites structure, properties and methods for their obtaining as well as their type selection and IM2A_U11 2
3 obtaining methods depending on the required properties. IM2A U17 1
IM2A_WM2_NK |Development of the awareness of the need for development of nanomaterials and their technologies based on complex objects IM2A_K02 1
4 of sub-micrometric scale and understanding related technological, environmental and general-social issues. IM2A K04 1

3. Module description

Description

properties necessary for technical and medical applications.

The module Nanocomposites shall enable that students are knowledgeable about the conceptual basics, classification, structure, defects and properties
of nanocomposites and about methods of their obtaining, testing and about applications corresponding with modern technical requirements. Students will
be capable of performing a comparative analysis of nanocomposites testing methods, in particular methods based on atomic forces microscopy and
scanning tunnelling microscopy. Owing to that students will be capable of selecting the material, the method of its obtaining depending on operational
parameters of specific elements of equipment and also of obtaining a better understanding of correlations between nanocomposites obtaining methods,
their structure and properties as well as mechanisms forming their properties. This will allow honing the skill to form nanocomposites structure and

Prerequisites
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It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods, nanomaterials and
nanotechnologies .

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the

specific technical and medical applications.

module

IM2A_WM2 Oral test Verification of knowledge based on the lectures content, recommended literature. IM2A_WM2_NK_1,
_NK_w_1 IM2A_WM2_NK_2,
IM2A_WM2_NK_3,

IM2A_WM2_NK_4

IM2A_WM2 Written test Checking the acquired skills of nanocomposites classification, obtaining methods and forming [IM2A_WM2_NK_1,
_NK w_2 the structure as well as mechanisms responsible for their properties changing, selected for IM2A_WM2_NK_2,

IM2A_WM2_NK_3,
IM2A_ WM2_NK_4

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

properties, methods of obtaining and
applications as well as nanocomposites
testing. The lecture is delivered with the use
of multimedia.

knowledge in the field of issues raised during
the lecture.

code L ) ) ) number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM2 lecture The lecture shall enable understanding 30 The work with the recommended literature 30 IM2A_WM2_NK w_1
NK fs 1 issues related to the classification, structure, comprising independent acquisition of

2025-04-05 02:06:35 []

74 | 152



V University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no. 2

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 2. Nanomaterials in medicine

1. Number of the ECTS credits: 2

Module code: IM2A WM2_NWM

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2 Understanding conceptual basics of nanomaterials application in medicine and characteristics of their structure and properties; IM2A_W05 2
_NWM_1 understanding relationships between the structural scale of nanomaterials and their properties, being knowledgeable about IM2A W11 2
current development trends of nanomaterials for applications in medicine. -
u velop i pplicati i ici IM2A_W16 5
IM2A_W17 2
IM2A_WM2 The skill to evaluate basic features and possibilities of nanomaterials application in medicine. IM2A_U14 3
_NWM_2
IM2A_WM2 Development of the awareness of nanomaterials application consequences in medicine. IM2A_K02 1
_NWM_3

3. Module description

Description

for diverse medical applications.

The module Nanomaterials in medicine shall enable that students are knowledgeable about the classification, structure, defects and properties of
nanomaterials used in medicine and about methods of their obtaining, testing and in applications corresponding with modern medicine requirements.
Owing to that students will be capable of selecting the material, the method of its obtaining depending on biometric and operational parameters of
specific elements of equipment and also to obtain a better understanding of correlations between bionanomaterials obtaining methods, their structure and
properties as well as mechanisms forming their properties. In addition, the module will enable students familiarising with a wide range of nanomaterials
medical applications and with principles of their operation. This will allow in turn honing the skill to form nanomaterials structure and properties necessary

Prerequisites

It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods .
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4. Assessment of the learning outcomes of the module

o learning outcomes of the

code type description module
IM2A_WM2 Written test/conversation Verification of knowledge based on the lectures content and recommended literature. IM2A_WM2_NWM_1,
_NWM_w_1

IM2A_WM2_NWM_2,
IM2A_WM2_NWM_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

issues related to the classification, structure,
properties, methods of obtaining and
applications as well as testing nanomaterials
used in medicine. The lecture is delivered
with the use of multimedia.

comprising independent acquisition of
knowledge in the field of issues raised during
the lecture.

code L ) ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM2 lecture The lecture shall enable understanding 30 The work with the recommended literature 30 IM2A WM2 NWM_ w
_NWM_fs_1
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Monographic lecture 2. Scanning probe microscopy

Module code: IM2A_ WM2_MBO

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WM2 Knowledge of selected methods and of the structure of scanning probe microscopy equipment. IM2A_W13 5
_MBO_1
IM2A_WM2 Understanding the importance and possibilities of scanning probe microscopy methods and techniques in studies of materials IM2A_W13 5
_MBO_2 surface, including biological materials.

3. Module description

Description The module Scanning probe microscopy shall enable that students are knowledgeable about issues of scanning probe microscopy methods and
technigues use in materials surface studying. To this end it will be necessary to learn a number of microscopic methods, such as: tunnelling (STM),
atomic forces (AFM), magnetic forces (MFM), electrostatic forces (EFM), and Raman microscopy.

Prerequisites It is required to know basic issues from the field of classical and quantum mechanics and the theory of electricity and magnetism.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_WM2 Credits Verification of knowledge based on the lectures content and recommended literature. IM2A_WM2_MBO _1,
_MBO_w_1 IM2A_WM2_MBO_2
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5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code . . ] ) number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_WM2 lecture The lecture shall enable understanding the 30 The work with the recommended literature 35 IM2A WM2 MBO w
_MBO fs 1 scanning probe microscopy methods and comprising independent acquisition of
techniques. The lecture is delivered with the knowledge related to issues presented
use of multimedia based on a recommended during the lectures.
set of handbooks.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time

Module: M.Sc. seminar 1

1. Number of the ECTS credits: 3

Module code: IM2A SM1

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_SM1 1 Students are capable of preparing a detailed documentation related to the project or research task implementation; they can IM2A_UO03 5
prepare a study containing discussion of obtained results.
IM2A_SM1 2 Improved skills to gather and analyse the information based on the global scientific literature on the problem to be resolved within | IM2A_UO01 4
the thesis under development on materials engineering, to formulate the objective and to suggest ways for its accomplishment.
IM2A_SM1_3 The skill to plan and carry out research tasks related to the M.Sc. thesis under development. IM2A_KO05 1
IM2A_WO05 4
IM2A_SM1 4 The skill to use techniques for presentation of effects obtained at individual stages of the M.Sc. thesis under development. IM2A_UO05

3. Module description

Description

The module M.Sc. seminar 1 shall enable that students are knowledgeable about the subject matter under implementation, in the materials engineering
field, within M.Sc. theses under development. Owing to that students will acquire the skill of independent resolution of materials engineering issues at

individual stages of the M.Sc. thesis under development.

Prerequisites

It is required to achieve the effects of eduction of modules related to the topic of the M.Sc. thesis under development

4. Assessment of the learning outcomes of the module

code

type description

learning outcomes of the
module

IM2A_SM1_w
1

Assessment of presented papers
and carried out discussion

Assessment of mastering the skill to present the literature information in the form of papers, to
formulate the thesis objective, to use necessary research techniques and to present current

IM2A_SM1_1, IM2A_SM1_2,
IM2A_SM1_3, IM2A_SM1_4
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results of the work.

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

1

multimedia, enabling presentation of results
obtained at individual stages of the work. A
discussion is carried out after papers
presentation.

presentations on individual stages of the
carried out work.

code L ) ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_SM1 fs |seminar The seminar is carried out with the use of 30 Preparation for the seminar of multimedia 60 IM2A_SM1 w_1
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: M.Sc. seminar 2

1. Number of the ECTS credits: 3

Module code: IM2A SM2

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_SM2_1 Deepening the knowledge of materials engineering in the field of the M.Sc. thesis under development. IM2A_WO06 3
IM2A_WO07 3
IM2A_SM2_2 The skill to use research techniques necessary to carry out research tasks. IM2A_W13 4
IM2A_SM2_3 Independent preparation and presentation of papers related to the subject-matter of M.Sc. theses under development IM2A_KO05 1
IM2A_U04 2
IM2A_SM2_4  [Acquiring the skill to discuss the field of diploma theses under development. IM2A_U04 3

3. Module description

Description

The module M.Sc. seminar 2 shall enable that students are knowledgeable about the materials engineering issues within M.Sc. theses under
development. Owing to that students will acquire the skill of independent resolution of materials engineering issues through the analysis of necessary
world literature, of formulating the M.Sc. thesis objective, of presenting the obtained results and of formulating the final conclusions.

Prerequisites

It is required to achieve the effects of eduction of modules related to the topic of the M.Sc. thesis under development.

4. Assessment of the learning outcomes of the module

code

type description

learning outcomes of the
module

IM2A_SM2_w
1

Assessment of presented papers Assessment of mastering the skill to present the literature information in the form of papers, to
and carried out discussion formulate the thesis objective, to use necessary research techniques and to present current
results of the work.

IM2A_SM2_1, IM2A_SM2_2,
IM2A_SM2_3, IM2A_SM2_4
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5. Forms of teaching

form of teaching

multimedia, enabling presentation of results
obtained at individual stages of the work and
presentation of final conclusions. A
discussion is carried out after papers
presentation.

presentations on the developed M.Sc. thesis .

required hours of student's own work assessment of the
code L ) ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_SM2 fs |seminar The seminar is carried out with the use of 30 Preparation for the seminar of multimedia 60 IM2A_SM2 w_1
1
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: M.Sc. thesis preparation

1. Number of the ECTS credits: 16

Module code: IM2A PPM

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PPM_1 [The skill to process results obtained from the research work on an M.Sc. level. IM2A_UO01 2
IM2A_UO05 5
IM2A_PPM_2  [The skill to draw conclusions based on results of the research work on an M.Sc. level. IM2A_KO05 5
IM2A_U04 2
IM2A_PPM_3 [Developing the whole M.Sc. thesis, the skill to formulate an opinion and communicating it to the public. IM2A_KO05 5
IM2A_KO06 5

3. Module description

Description

The module M.Sc. thesis preparation shall enable students learning the skill to prepare the final version of M.Sc. thesis.

Prerequisites

It is required to achieve the effects of eduction of basic and field of study modules related to the topic of M.Sc. thesis under development.

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the
module

1

IM2A_PPM_w

M.Sc. thesis

M.Sc. thesis presentation and assessment by the thesis supervisor and tutor.

IM2A_PPM_3

IM2A_PPM_1, IM2A_PPM_2,
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5. Forms of teaching

code

form of teaching

required hours of student's own work

type

description (including teaching methods) number

assessment of the

L number | learning outcomes
of hours description of hours of the module

IM2A_PPM_fs |proseminar Own work 0 Developing the M.Sc. thesis results and 405 IM2A_PPM_w_1

1 contents
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Physico-chemical methods of waste treatment

1. Number of the ECTS credits: 3

Module code: IM2A FMPO

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_FMPO_1 |Student ma poszerzong wiedze w zakresie technik rozdziatu, unieszkodliwiania i utylizacji odpadéw. Rozumie ich podstawy IM2A_WO06 4
teoretyczne, zna zalety i ograniczenia poszczegoinych metod .
IM2A_FMPO_2 |Student potrafi dokonac¢ wyboru odpowiednich metod fizyko-chemicznych do przetwarzania danej grupy odpadow. IM2A_U11
IM2A_FMPO_3 [Student ma swiadomos¢ waznosci proceséw przetwarzania odpadow dla ochrony srodowiska. IM2A_K02

3. Module description

Description

utleniania i redukcji, koagulacja, adsorpcja, flotacja, wymiana jonowa i procesy membranowe.
Dzieki temu student bedzie potrafit dobra¢ odpowiednig do rodzaju odpadéw technike ich przetwarzania.

Modut Fizykochemiczne metody przetwarzania odpadéw umozliwia studentowi zapoznanie sie z podstawowymi zagadnieniami dotyczgcymi metod
rozdziatu, unieszkodliwiania i utylizacji odpadow, takich jak separacja i segregacja, mineralizacja, utylizacja termiczna, filtracja, neutralizacja, procesy

Prerequisites

Wymagana jest realizacja efektéw ksztatcenia modutéw chemii i fizyki.

4. Assessment of the learning outcomes of the module

oo learning outcomes of the
code type description module
IM2A_FMPO  |Written tests Weryfikacja wiedzy w oparciu o tres¢ wykltadow, wskazana literature oraz odbyte ¢wiczenia. IM2A_FMPO _1,
w1 IM2A_FMPO_2,
IM2A_FMPO_3
IM2A_FMPO [Test Weryfikacja wiedzy w oparciu o tre$¢ wyktadow, wskazana literature oraz odbyte ¢wiczenia. IM2A_FMPO_1,
w2 IM2A_FMPO_2
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IM2A EFMPO |Report Ocena wykonania ¢wiczenia praktycznego oraz poprawnos$ci opisania uzyskanych wynikéw i |IM2A_FMPO_1,
w_3 sformutowania wnioskow. IM2A_FMPO_2

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code o . ) number _ number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_FMPO |lecture Wyktad ma umozliwi¢ zrozumienie 15 Praca ze wskazang literatura. Przygotowanie 25 IM2A_FMPO_w_1
fs 1 teoretycznych podstaw fizykochemicznych do egzaminu.

technik rozdziatu, unieszkodliwiania i
utylizacji odpadéw. Wyktad prowadzony jest
z wykorzystaniem srodkéw multimedialnych.

IM2A_FMPO |laboratory classes Zastosowanie posiadanej wiedzy 30 Przygotowanie teoretycznych podstaw i 30 IM2A_FMPO_w_2,
fs 2 teoretycznej do wykonania ¢wiczen zagadnien zwigzanych z tematem IM2A_FMPO_w_3
praktycznych, majgcych na celu opanowanie wykonywanego ¢wiczenia. Opracowanie
podstawowych technik stosowanych do sprawozdan.

przetwarzania odpadéw. Cwiczenia
wykonywane sg indywidualnie przez
studentow z wykorzystaniem wyposazenia
pracowni dydaktycznych oraz naukowych.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Podstawy gospodarki odpadami

1. Number of the ECTS credits: 3

Module code: IM2A FPMF

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PGO_1 |Ma wiedze w zakresie gospodarki odpadami, o produkcji i sktadzie odpadéw oraz o ich unieszkodliwianiu, usuwaniu i recyklingu. |IM2A_WO06 2
IM2A_W18 3
IM2A_PGO_2 Potrafi oceni¢ przydatnos¢ i mozliwos¢ wykorzystania istniejgcych i nowych technologii i technik przetwarzania materiatéw pod IM2A_U11 3

katem minimalizacji zagrozen odpadami dla sSrodowiska oraz mozliwosci zagospodarowania tych odpadow.

IM2A_PGO_3 [Ma swiadomos¢ waznosci i rozumie znaczenie recyklingu odpadow dla ochrony srodowiska. IM2A_K02 3

3. Module description

Description

Modut Podstawy gospodarki odpadami ma umozliwi¢ studentowi/studentce zapoznanie sie z podstawowymi zagadnieniami dotyczacymi

unieszkodliwiania i usuwania odpadoéw oraz ich recyklingu. Modut ma zapewnic studentowi/studentce poznanie modelu wspéiczesnej gospodarki
odpadami oraz zrozumie¢ znaczenie waznosci problemu recyklingu odpadéw. Realizacja powyzszych celéw bedzie wymagata poznania zagadnien z

zakresu pierwszego poziomu ksztatcenia.

Prerequisites

Wymagana jest realizacja efektéw ksztatcenia modutéw chemii oraz recyklingu materiatéw.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_PGO_w |Written test Weryfikacja wiedzy w oparciu o tres¢ wykladow, wskazana literature oraz odbyte ¢wiczenia IM2A _PGO_1, IM2A_PGO _2,
1 laboratoryjne. IM2A_PGO_3
IM2A_PGO_w |written test Ocena opanowania podstawowych wiadomosci ogélnych niezbednych do wykonania IM2A _PGO_1, IM2A_PGO 2,
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2 ¢wiczenia praktycznego. IM2A_PGO_3
IM2A_PGO_w |Report Ocena wykonania ¢wiczenia praktycznego oraz poprawnosci opisania uzyskanych wynikéw i |IM2A PGO_1, IM2A_PGO_2
_3 sformutowania wnioskow.

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L ) ) ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PGO_fs |lecture Wyktad ma umozliwi¢ zrozumienie 30 Czytanie zalecanej literatury, przygotowanie 30 IM2A_PGO_w_1
1 zagadnien dotyczacych podstaw gospodarki do egzaminu.
odpadami. Wykfad prowadzony jest z
wykorzystaniem srodkéw multimedialnych.
IM2A_PGO _fs |laboratory classes Cwiczenia wykonywane sg indywidualnie 15 Przygotowanie do sprawdziandw, czytanie 15 IM2A_PGO_w_2,
2 przez studentéw z wykorzystaniem instrukcji laboratoryjnych, opracowanie IM2A_PGO_w_3
wyposazenia pracowni dydaktycznych oraz sprawozdan.
naukowych.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Production and quality management

1. Number of the ECTS credits: 2

Module code: IM2A ZPiJ

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A _ZPiJ 1 |Students have a broadened knowledge about management, including the quality management and running a business, know IM2A_W04 5
principles of individual entrepreneurship creation and development. IM2A W16 5
IM2A_ZPiJ_2 Students have preparation necessary to work in an industrial environment and know the safety rules. IM2A_U12 5
IM2A_ZPiJ_3 Students know principles, ways and methods of running production and service activities, and also the organisation of production |IM2A U20 3
and service space. They can specify logistic parameters affecting the course of production processes and services. They know
and understand HR management methods and instruments.
IM2A_ZPiJ_4 Students are aware of importance and understand non-technical aspects and effects of engineering activities, including their IM2A_KO02 3
influence on a human organism and environment and related responsibility for the taken decisions.

3. Module description

Description

The module Production and quality management shall enable that students learn basic principles of production management and issues related to the

quality management in an organisation, with special emphasis on an enterprise.

Prerequisites

The knowledge of basics of management, integrated management systems and psychological aspects of the work environment.

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the
module

IM2A_ZPiJ_ w |Test

1

Written test consisting of open and closed questions.

IM2A_ZPiJ _1, IM2A_ZPiJ_2,
IM2A_ZPiJ_3, IM2A_ZPiJ 4
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IM2A_ZPiJ_w |Credits paper Development and presentation of a production and QM system based on an example of a IM2A_ZPiJ _1, IM2A_ZPiJ_2,
2 selected enterprise. IM2A_ZPiJ_3, IM2A_ZPiJ_4
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code o . ) number _ number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_ ZPiJ _fs|practical classes Lectures with the analysis of case studies, 15 The work with the recommended literature 10 IM2A_ZPiJ w_2
2 using multimedia presentations. comprising independent acquisition of
knowledge related to basic issues.
IM2A_ZPiJ fs |lecture The work with the recommended literature 15 Developing the credits paper based on a 15 IM2A_ZPiJ w_1
1 comprising independent acquisition of selected example;
knowledge related to basic issues preparation to the presentation and
discussion.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Project management

Module code: IM2A_ZPrj

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A _ZPrj 1 Students describe organisational roles and functions IM2A_W04 5
IM2A_W16
IM2A _ZPrj 2 Students have the skill to manage and cooperate in projects introducing specific changes in the organisation. IM2A_U12

IM2A_ZPrj_3 Students have skills of effective management of entrusted human, tangible, financial and information resources to perform tasks | IM2A_U20

IM2A_ZPrj_4 Students are prepared to organise and manage the work of teams (project, task etc.) and of organisations in the work IM2A_K02
environment and outside it.

wWlw ||,

3. Module description

Description

The overall objective of the module is to provide students with selected basic issues of project management and to form the skill of practical application of
those methods and techniques in this field. In particular the subject area of the module covers developing students skills in the context of analysis and
interpretation of basic project management aspects.

A synthetic characteristic of the project management context (impact of organisational conditions on projects implementation success) contributes to
acquiring the knowledge in the area of organisational role and functions description and to build students skill in the field of managing and cooperating in
projects introducing specific changes in the organisation. Another detailed objective of the module consists of the analysis of personal project
management problems (dilemmas related to building the project team identity), which consolidates students’ knowledge and skills in the field of
organising and managing the team (project, task etc.) work. A practical use of project tools and techniques in the context of planning and control (own
project preparing) results in acquiring by students the skill to plan and manage the time in team projects and to effectively manage the entrusted human,
tangible, financial and information resources to perform tasks. Through a team development of own projects students acquire also the skill of developing
and effective use of interpersonal skills.

Prerequisites

Formal requirements - passing modules on the organisation science and basics of management, which is necessary to implement basic programme
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contents.

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the
module

IM2A_ ZPrj _w
1

A credits work in student teams

(project)

Under the care of a teacher students are preparing individual
credits work (project), aimed at verification of the skill to apply practically project tools and
techniques. The work subject covers selected issues discussed during lectures. An

and techniques as well as the skill to visualise the obtained results are required to obtain the
credits.

independence in problems formulating and solving, the knowledge of appropriate project tools

IM2A_ZPrj_1, IM2A_ZPrj_2,
IM2A_ZPri_3, IM2A_ZPrj_4

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L ) . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_ ZPrj _fs |lecture Lectures with the analysis of case studies, 30 The work with the recommended literature 5 IM2A_ ZPrj _w_1
1 using multimedia presentations comprising independent acquisition of
knowledge related to basic issues.
IM2A_ ZPrj _fs |practical classes Analysis of the source literature; 15 Developing the credits work based on a 10 IM2A_ ZPrj _w_1
2 preparing and developing the credits work selected example;
concept; presentation by students of the preparation to the presentation and
credits work in a selected enterprise; discussion
discussion, conclusions

2025-04-05 02:06:35 []

92 / 152



V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time

Module: Selected issues from biomaterials toxicology

Module code: IM2A_ WZTB

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WZTB_1 |Defining basic notions from the field of biomaterials toxicology. IM2A_W14
IM2A_WZTB_2 |Distinguishing and describing mechanisms of toxic action and of metabolic and morphological disorders caused by poisons. IM2A_KO05 1
Recognising and describing infections, carcinogenic and allergic reaction of a living organism to an implant. IM2A UO1 2
IM2A_U14 3
IM2A_WZTB_3 |Improving skills of acquiring knew knowledge from the field of toxicological legal requirements for biomaterials binding in the IM2A_KO1 4
European Union.
3. Module description
Description The module Selected issues from biomaterials toxicology shall enable that students learn issues related to biomaterials toxicology, including terms and

definitions such as: toxin (poison), toxicity, degrees of toxicity, types of intoxications, adsorption of toxic substances and biocorrosion. The module shall
ensure that students are knowledgeable about toxic action mechanisms and dynamics, based on which students shall understand the importance of
biomaterials toxicity and its adverse effects of impact on the organism. The accomplishment of the above objectives will require learning a number of
issues from the scope of the first level of education.

Prerequisites Required knowledge of chemistry, rudiments of the materials science, corrosion and corrosion protection as well as biomaterials.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_WZTB [Written examination Verification of the knowledge based on the lectures content, recommended literature and
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w1 attended auditorium classes. IM2A_WZTB_1,
IM2A_WZTB_2,
IM2A_WZTB_3
IM2A_WZTB |Written tests Checking the knowledge acquired during auditorium classes. IM2A_WZTB_1,
w2 IM2A_WZTB_2,
IM2A_WZTB_3

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

multimedia.

fo . . number _ number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_WZTB |lecture The lecture shall enable understanding basic 30 The work with the recommended literature 10 IM2A WZTB w_1
fs 1 terms and definitions used in biomaterials comprising independent acquisition of

toxicology, familiarising students with knowledge related to issues presented

theoretical issues of toxic action mechanisms during the lectures.

and distinguishing a carcinogenic and

allergic reaction of a living organism to an

implant.

The lecture is delivered with the use of

multimedia based on a selected set of

handbooks.
IM2A_WZTB |practical classes Classes are conducted based on discussion 15 Preparation to classes through independent 5 IM2A WZTB w_2
_fs 2 and resolving issues with the use of studying of recommended issues.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time

Module: Selected issues from biomaterials toxicology

Module code: IM2A PFMF

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PFMF_1 |Student posiada rozszerzong i pogtebiong wiedze niezbedng do zrozumienia podstawowych zjawisk fizycznych i wkasciwosci IM2A_WO01 5
inzynierskich materiatéw funkcyjnych wykorzystywanych w roznych dziedzinach techniki i medycyny. Ponadto ma podstawowa IM2A W05 3
wiedze merytoryczng z zakresu planowania eksperymentu i opracowania danych doswiadczalnych. -
IM2A_WO07 5
IM2A_PFMF_2 |Student potrafi zapisa¢ konkretny problem w postaci rGwnan matematycznych, analizowaé réwnania opisujgce wtasciwosci IM2A_U01 4
materiatow wraz z dyskusjag zatozen lezgcych u ich podstaw. Umie prognozowa¢ whasciwosci materiatdw inzynierskich z IM2A UO3 4
uwzglednieniem wystepowania w nich mozliwych zjawisk fizycznych. Umie zaplanowac i przeprowadzi¢ eksperymenty, -
zinterpretowac uzyskane wyniki i wyciggna¢ wnioski. Potrafi gromadzi¢ informacje z podanej literatury, baz danych i innych IM2A_U07 4
dostepnych Zrdédet; potrafi uzyskane informacje integrowaé, dokonywac ich interpretaciji i krytycznej oceny, wyciagaé wnioski oraz | IM2A_U09 3
formutowacd i wyczerpujgco uzasadnia¢ opinie. Ponadto student potrafi przygotowac¢ opracowanie na temat realizacji IM2A U19 3
eksperymentu zawierajgcego oméwienie uzyskanych wynikéw oraz ocene ich niepewnosci. -
IM2A_PFMF_3 |Student ma Swiadomos$¢ oraz zna mozliwosci dalszego doksztatcania sie. Widzi koniecznos¢ wszechstronnej, naukowej analizy [ IM2A_KO01 2
probleméw z zakresu inzynierii materialéw funkcyjnych. Potrafi mys$le¢ i dziata¢ w sposdb kreatywny i przedsiebiorczy. IM2A K04 2
IM2A_KO05 2

3. Module description

Description Modut Podstawy fizyczne materiatow funkcyjnych ma umozliwié¢ studentowi/studentce zapoznanie z teoretycznymi i praktycznymi zagadnieniami
wykorzystania materiatdbw. Ma umozliwi¢ orientowanie sie w zjawiskach fizycznych i wtasciwosciach materiatow.

Dzieki temu student/studentka powinna uzyska¢ kompetencje niezbedne przy wtasciwym doborze materiatow do konkretnych zastosowan praktycznych.
Ponadto student/studentka powinna uzyska¢ umiejetnosé analizowania i oceny parametréw materiatowych zebranych w katalogach i tablicach
wlasciwosci fizycznych.
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|Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw fizyki, chemii oraz matematyczno-fizycznych. podstaw nauki o materiatach.
4. Assessment of the learning outcomes of the module
o learning outcomes of the
code type description module
IM2A_PFMF_w/|Oral examination Weryfikacja wiedzy w oparciu o tre$¢ wyktadow, wskazang literature oraz ¢wiczenia. IM2A_PFMF_1,
1 IM2A_PFMF_2,
IM2A_PFMF_3
IM2A_PFMF_w/|preliminary test Ocena opanowania podstawowych wiadomosci niezbednych do indywidualnego wykonania IM2A_PFMF_1,
2 ¢wiczenia praktycznego. IM2A_PFMF_2
IM2A_PFMF_w|Report Ocena umiejetnosci rozumienia mechanizmow zjawisk fizycznych i ich powigzania z IM2A_PFMF_2,
3 wlasciwosciami materiatow poprzez poprawne formutowanie wnioskéw dotyczacych IM2A_PFMF_3
przydatnosci materiatu w konkretnych zastosowaniach.
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code . . ] ] number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PFMF |lecture Wyktad ma umozliwi¢ zrozumienie 60 Praca ze wskazana literaturg obejmujgca 30 IM2A_PFMF_w_1
fs 1 podstawowych zjawisk fizycznych samodzielne przyswojenie wiedzy w
wykorzystywanych w praktyce oraz odniesieniu do podstawowych zagadnien.
wzajemnych relacji pomiedzy strukturg
materiatu a jego wtasciwosciami fizycznymi.
Wyktad prowadzony jest z wykorzystaniem
Srodkéw multimedialnych i demonstracji.
IM2A_PFMF |laboratory classes Zastosowanie poznanych wiadomosci w 30 Przygotowanie teoretycznych podstaw i 10 IM2A_PFMF_w_2,
fs 2 praktycznym wykonaniu ¢wiczen. zagadnien zwigzanych z tematem IM2A_PFMF_w_3
Cwiczenia wykonywane sa indywidualnie wykonywanego éwiczenia.
przez studentéw z wykorzystaniem Samodzielne opracowanie wstepu
wyposazenia pracowni dydaktycznych oraz teoretycznego.
naukowych. Indywidualne opracowanie wynikow
¢wiczenia.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Selected topics from recycled materials
Module code: IM2A WZRM
1. Number of the ECTS credits: 3
2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_WZRM_1 |Posiada wiedze z zakresu terminologii, podstawowych pojec¢ i probleméw z zakresu odpadéw réznego pochodzenia oraz IM2A_W18 3
sposobdw ich usuwania i zagospodarowywania. Rozumie i ma swiadomos¢ waznos$ci prowadzenia procesow recyklingu i
utylizacji odpadoéw. Rozumie potrzebe i koniecznosc¢ informowania spoteczenstwa o korzystnych i niekorzystnych aspektach
recyklingu i utylizacji odpadéw. Potrafi przekaza¢ takg informacje w sposéb powszechnie zrozumiaty i podkreslic jej
najwazniejsze kwestie.
IM2A_WZRM_2 [Potrafi przygotowac¢ opracowanie naukowe na temat realizacji eksperymentu, zadania projektowego lub badawczego, IM2A_UO03 4
zawierajgce omoOwienie uzyskanych wynikéw.
IM2A_WZRM_3 [Potrafi mysle¢ i dziata¢ w sposéb kreatywny i przedsiebiorczy. IM2A_KO03 3
IM2A_KO05 3
3. Module description
Description Modut Wybrane zagadnienia z recyklingu materiatéw ma umozliwi¢ studentowi/studentce nabyé umiejetnosci pracy w zespole, podejmowania
strategicznych decyzji oraz zarzadzania grupa. Ponadto ugruntowa¢ wiedze z zakresu recyklingu materiatéw, metod wytwarzania wybranych materiatéw,
charakterystyki surowcéw, produktu gtéwnego i produktéw ubocznych. W ramach modutu zostanie przedstawiona charakterystyka odpadow i Sciekéw z
omowieniem mozliwosci ich utylizaciji, magazynowania lub neutralizacji. Pozwoli to na wskazanie gtéwnych kierunkéw recyklingu wybranego materiatu.
Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw fizyki, chemii, polimery, technologie i przetwérstwo materiatéw - polimery.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_WZRM [Final test Weryfikacja wiedzy w oparciu o tres¢ wyktaddw oraz wskazanag literature. IM2A_WZRM_1,
w1 IM2A_WZRM_2,
IM2A_WZRM_3
IM2A_WZRM |Assessment of the project Zaliczenie projektu na podstawie opracowywania poszczegolnych jego czesci na zajeciach IM2A_WZRM_1,
w2 laboratoryjnych. IM2A_WZRM_2,
IM2A_WZRM_3

5. Forms of teaching

code

form of teaching

required hours of student's own work

type

description (including teaching methods)

number
of hours

description

number
of hours

assessment of the
learning outcomes
of the module

IM2A_WZRM
fs 1

lecture

Wyktad ma umozliwi¢ zrozumienie
podstawowych zagadnien dotyczacych
recyklingu materiatéw powszechnie
stosowanych w réznych dziedzinach
przemystu, metod wytwarzania wybranych
materiatow, charakterystyki surowcow,
produktéw oraz odpaddéw. Pozwoli to na
ptynne poruszanie sie w tematyce gtdwnych
kierunkow ich recyklingu. Wyktad
prowadzony jest z wykorzystaniem Srodkéw
multimedialnych i demonstracji.

15

Praca ze wskazang literaturg obejmujaca
samodzielne przyswojenie wiedzy w
odniesieniu do podstawowych zagadnienh.

20 [IM2A_WZRM_w_1

IM2A_WZRM
_fs_2

laboratory classes

Analiza zagadnien dotyczgcych recyklingu
materiatdw. Nauka pracy w zespole,
podejmowania strategicznych decyzji oraz
zarzadzania grupa. Myslenie projektowe.
Cwiczenia prowadzone w oparciu o
wystgpienia ustne i dyskusje w podgrupach
jak réwniez na forum grupy laboratoryjne;.

45

Przygotowanie do ¢éwiczen poprzez
samodzielne studiowanie wskazanych
zagadnien.

15  [IM2A_WZRM_w_2
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time

Module: Social module

1. Number of the ECTS credits: 3

Module code: IM2A MSP

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_MSP_1 |Posiada pogtebiong wiedze na temat wybranych metod naukowych oraz zna zagadnienia charakterystyczne dla dyscypliny nauki [IM2A_ W19 5
niezwigzanej z kierunkiem studiow
IM2A_MSP_2 [It has the ability deeper to analyze problems in the field of disciplines unrelated to the field of study IM2A_U21
IM2A_MSP_3 He understands the need for an interdisciplinary approach to problem solving, to integrate knowledge from different disciplines IM2A_KO07
and importance of self-study.

3. Module description

Description

The student selects the module ( s ) of the University-wide for the specific field of study. The aim of the module is to broaden the knowledge, skills and

social com

petence of the students in the discipline unrelated to the field of study .

Prerequisites

The Faculty Council determines for students of a given field of study number of modules ( according to the program of study) and determines the

semester of training .

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the
module

1

IM2A_MSP_w [credit

verification on the basis of an essay or oral verification (according to the syllabus )

IM2A_MSP_1, IM2A_MSP_2,
IM2A_MSP_3
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5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L ) ) ) number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_MSP_fs |lecture Lecture enriched by presentation. 30 Studying the topic of the lecture (books , 45 IM2A_MSP_w_1
1 Focused on the ideas which are conceptually scripts , web sites , etc).
difficult and pointing out references. Preparing to exam (specified in detail in the
lllustration of the content by examples. syllabus implemented module).
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Solid state physics

Module code: IM2A FCS

1. Number of the ECTS credits: 4

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)

IM2A _FCS 1 Understanding the relationship between material properties and basic laws of nature. Acquiring basic knowledge about IM2A_WO01 5
theoretical specification of material properties (specific heat, susceptibility etc.). Analysis of various type computational IM2A W03 2
approximations. Acquiring the knowledge about materials electron structure, magnetism, dielectric and other properties. -

IM2A_FCS_2 Acquiring the skill to resolve theoretical problems from the field of material properties computation. Acquiring the skill to apply IM2A_UQ9 5
specified computational methods and approximations. Analysis of various type approaches to theoretical determination of IM2A U19 3
material properties ~

IM2A_FCS_3 Development of the skill of new knowledge acquisition, problem analysis, concluding based on mathematical equations, acquiring | IM2A_ K01 2
the skill to interpret ideas and concepts. IM2A K04 2

IM2A_KO05 1
3. Module description
Description The module Solid state physics shall enable that students learn a theoretical description of material properties and their relation to basic laws of nature.
Listeners should master the scope of knowledge related to materials electron structure, thermal properties, magnetism and magnetic and dielectric
properties, transport phenomena and others. A special emphasis will be placed on mastering certain computational techniques, the analysis of used
approximations and of obtained results
Prerequisites The knowledge of mathematics and physics on a university level and of chemistry on a grammar school level is required
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_FCS_w |[Oral examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_FCS_1, IM2A_FCS_2,
1 attended classes IM2A_FCS_3
IM2A_FCS_w |Written tests Checking the acquired skills to resolve problems, compute material properties from basic laws [IM2A_FCS_2, IM2A_FCS_3
2 of physics
IM2A_FCS w |Interview Assessment of understanding the material properties, their interpretation in the context of IM2A_FCS_3
3 application in materials engineering

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

code . . ] ] number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_FCS _fs |lecture The lecture shall enable understanding basic 30 The work with the recommended literature 35 IM2A_FCS_w_1

1 material properties as resulting from the laws comprising independent acquisition of
of physics. It illustrates general regularities in knowledge related to basic issues
the structure of matter in a classical and
guantum presentation. The whole is
illustrated with multimedia presentations

IM2A_FCS _fs |practical classes Independent analysis of physical problems 30 Preparation to classes by self-studying of 20 IM2A_FCS_w_2

2 based on the use of various type recommended issues from a handbook and/

computational methods.

or collection of problems
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1

1. Number of the ECTS credits: 3

Module code: IM2A PS1 MC

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PS1 MC |Student posiada rozszerzona i pogtebiong wiedze obejmujaca teoretyczne i praktyczne zagadnienia zwigzane z zagadnieniami IM2A_WO01 4
1 fizyki ciata stalego. Rozumie podstawowe zjawiska zachodzace w tych materiatach oraz umieé charakteryzowac przejscia IM2A W07 2

majgce miejsca pomiedzy fazami. -

IM2A_PS1 _MC [Posiada wiedze z zakresu planowania eksperymentu naukowego i opracowania danych doswiadczalnych. Zakres wiedzy IM2A_W05 2
2 studenta obejmuje wiedze w zakresie nowoczesnych trendéw rozwojowych i osiggnieé¢ w zakresie rozwoju nowych materiatéw. IM2A W07 2
IM2A_PS1 MC |Dokonywac¢ interpretaciji wynikéw badan, wycigga¢ wnioski oraz formutowac i wyczerpujaco uzasadnia¢ swoje opinie. Potrafi IM2A_U01 2
3 przygotowac oraz wygtosi¢ prezentacje na zadany temat oraz w ramach prezentacji zatozonego problemu badawczego jak IM2A U04 4
réwniez bedzie umiat poprowadzi¢ dyskusje na podstawie realizowanego zagadnienia. Potrafi planowac i przeprowadzac IM2A_UO7 2

eksperymenty.

3. Module description

Description

jakie molekuty tworzg faze ciekiokrystaliczng, czy tez jakiego typu fazy mozna spotka¢ w tych materiatch.

Modut Materialy ciektokrystaliczne ma umozliwi¢ studentowi/studentce zapoznanie z teoretycznymi i praktycznymi zagadnieniami dotyczacymi
materiatéw cieklokrystalicznych. Student powinien zna¢ podziat cieklych krysztatéw ze wzgledu na czynnik determinujgcy ich uporzadkowanie, wiedzieé

Dzieki temu student/studentka powinna uzyskac lepsze zrozumienie wptywu proceséw chemicznych na wtasciwosci materiatéw. Student/studentka
powinien/na przy tym orientowac sie w metodach badawczych oraz apraturze niezbednej przy analizowaniu stanu ciklokrystalicznego, a takze posiadac
podstawowag wiedze zwigzang z budowa oraz zasada dziatania powszechnie stosowanych displei cieklokrystalicznych.

Prerequisites

atomowej i molekularnej (budowa atomu, wigzania czasteczkowe, oddziatywania miedzymolekularne).

Student powienien posiada¢ podstawowag wiedze z zakresu fizyki ogélnej (podstawy termodynamiki, elektrycznosci i magnetyzmu, optyki) oraz fizyki
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4. Assessment of the learning outcomes of the module

learning outcomes of the

stanowi to takze podstawe do podniesienia oceny maksymalnie o 1 punkt; skala ocen: 3-5,
jako Srednia z ocen czastkowych.

code type description module

IM2A_PS1_MC|Passing a written test to assess Zaliczenie przedmiotu odbedzie sie w formie ustnej, a zagadnienia tematyczne obejmujg IM2A _PS1 MC 1,
w1 swoimi zakresem omoéwione na wyktadzie tematy; skala ocen: 2-5. IM2A_PS1_MC_2
IM2A_PS1_MC|Reports from the laboratory classes |Samodzielne opracowanie wynikdw pomiaréw i przeprowadzenie ich analizy oraz wykonanie |IM2A_PS1_MC_1,
w2 pisemnego sprawozdania; ocena sprawozdania w skali 2-5; co najmniej dwa sprawozdania. IM2A_PS1 MC_2,

IM2A_PS1 MC_3
IM2A_PS1 MC|Activity classes Weryfikacja odbedzie sie w formie aktywnos$ci w trakcie wyktadu i zaje¢ laboratoryjnych IM2A_PS1 MC_2,
w3 (udziat w dyskusiji, pytania odnosnie poruszanych zagadnien, odpowiedzi na pytania) — IM2A_PS1 MC_3

5. Forms of teaching

code

form of teaching required hours of student's own work

number

number

assessment of the
learning outcomes

type

description (including teaching methods)

of hours

description

of hours

of the module

IM2A_PS1
_MC_fs_1

lecture

Wyktad ma umozliwi¢ zrozumienie
podstawowych zagadnien dotyczacych fazy
cieklokrystalicznej oraz materiatéw
wykazujacych tego typu wtasnosci. Studenci
dowiedza sie jakiego typu molekuty tworzg
faze cieklokrystaliczng, poznajg techniki
eksperymentalne przydatne przy badaniu
tych materiatéw oraz zapoznajg sie z
budowag powszechnie stosowanych w
optoelektronice displei ciektorystalicznych.
Wykitad oparty na prezentacjach w
PowerPoincie; tres¢ do dyspozycji studentéw
w formacie pdf.

30

Praca z materiatami z wyktadu i lekturami
uzupetniajgcymi polegajgca na
samodzielnym przyswojeniu wiedzy przez
studenta.

30

IM2A_PS1_MC_w_1

IM2A_PS1
_MC_fs_2

laboratory classes

Zakres ¢wiczen obejmuje omoéwienie budowy
urzadzen eksperymentalnych; przygotowanie
probek oraz samodzielne przeprowadzenie
pomiaréw. Cwiczenia wykonywane sg
indywidualnie przez studentéw z
wykorzystaniem wyposazenia pracowni
dydaktycznych oraz naukowych.

15

Scharakteryzowanie jakosciowe i ilosciowe
badanych prébek, wykonanie sprawozdania
zawierajgcego widma, obliczenia i wnioski.

15

IM2A_PS1_MC_w_2,
IM2A_PS1_MC_w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1

1. Number of the ECTS credits: 3

Module code: IM2A PS1 OZE

2. Learning outcomes of the module

3 rozumie zagrozenia zwigzane ze stosowaniem tych technologii.

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS1 OZE |Ma wiedze z zakresu systematyki odnawialnych zrodet energii (OZE), metod pozyskiwania OZE, ich wykorzystania i wptywu IM2A_W18 2
1 technologii OZE na $rodowisko przyrodnicze.
IM2A_PS1 OZE |Ma podstawowg wiedze o projektowaniu, budowie i dziataniu maszyn oraz urzadzen stosowanych w energetyce odnawialnej. IM2A_UO01 2
2
IM2A_PS1_OZE |Potrafi identyfikowac zrodta energii odnawialnych, dobierac¢ technologie przetwarzania do rodzaju zrodta energii odnawialnej oraz | IM2A_ K02 4

3. Module description

Description

Modut Odnawialne Zrédta energii ma umozliwi¢ studentowi/studentce zapoznanie sie z podstawowymi zagadnieniami dotyczacymi klasyfikacii
odnawialnych zrodet energii i ich znaczeniem w bilansie energetycznym Polski, UE i Swiata. Modut ma zapewni¢ studentowi/studentce poznanie
mozliwosci wykorzystania odnawialnych zrodet energii, prognoz i kierunkéw rozwoju energetyki niekonwencjonalnej oraz wptywu wybranych technologii
odnawialnych na srodowisko przyrodnicze. Realizacja powyzszych celéw wymaga poznania zagadnien z zakresu pierwszego poziomu ksztatcenia.

Prerequisites

Wymagana jest realizacja efektéw ksztatcenia modutéw chemii, elektrochemii, fizyki oraz recyklingu materiatow.

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the
module

IM2A_PS1 final test
_OZE_w_1

laboratoryjne.

Weryfikacja wiedzy w oparciu o tres¢ wyktadow, wskazang literature oraz odbyte ¢wiczenia

IM2A_PS1_OZE_1,
IM2A_PS1_OZE_2,
IM2A_PS1_OZE_3
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IM2A_PS1 written test Sprawdzenie wiadomosci nabytych podczas ¢wiczen laboratoryjnych do badania na drodze IM2A_PS1 OZE_1,
_OZE w 2 doswiadczalnej procesow zwigzanych z OZE oraz podejmowania decyzji 0 sposobie IM2A_PS1 OZE 2,
pozyskania i wykorzystania OZE. IM2A PS1 OZE 3
IM2A_PS1 Report Ocena opanowania umiejetnosci samodzielnego przeprowadzania ¢wiczenia praktycznego jak |{IM2A_PS1_OZE_3
_OZE w_3 i pracy w zespole, analizy wynikow pomiarowych i niepewnosci pomiarowej oraz
prawidtowego formutowania wnioskow.
IM2A_PS1 conversation Ocena rozumienia zalet i wad technologii OZE i ich wptywu na srodowisko przyrodnicze. IM2A_PS1_OZE_1,
_OZE_w_4 IM2A_PS1 _OZE_2

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L ) ) . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PS1 lecture Niniejszy wyktad monograficzny ma 30 Praca ze wskazang literatura obejmujaca 35 IM2A_PS1_OZE_w_1,
_OZE fs 1 umozliwi¢ zrozumienie zagadnien samodzielne przyswojenie wiedzy w IM2A_PS1 OZE_w_2,
dotyczacych odnawialnych zrodet energii. odniesieniu do zagadnien poruszanych na IM2A PS1 OZE w 4
Wyktad prowadzony jest z wykorzystaniem wyktadach.
nowoczesnych srodkéw multimedialnych.
IM2A PS1 laboratory classes Zastosowanie poznanych wiadomosci 15 Przygotowanie teoretycznych podstaw i 10 IM2A_PS1 OZE w_2,
_OZE _ fs_2 teoretycznej wiedzy w praktycznym poznaniu zagadnien zwigzanych z tematem IM2A_PS1_OZE_w_3,
i wykorzystaniu OZE. Cwiczenia wykonywanego ¢wiczenia. Samodzielne IM2A PS1 OZE w 4
wykonywane sg indywidualnie przez opracowanie wstepu teoretycznego.
studentéw z wykorzystaniem wyposazenia Indywidualne opracowanie wynikéw
pracowni dydaktycznych oraz naukowych. ¢wiczenia.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1. Phase transitions in amorphous and nanocrystalline materials

Module code: IM2A PS1 PFAN

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS1 Understanding phenomena of phase transitions, interpreting relationships between the structure and phase transitions, analysing |IM2A_ W01 1
_PFAN_1 and explaining processes affecting phase transitions. IM2A W12 5
IM2A PS1 The skill to analyse phase transitions and to select methods for forming, in respect of phase transitions, materials for technical IM2A_KO05 1
_PFAN_2 applications. IM2A U18 5
IM2A_PS1 Development of the awareness of the need to model and form materials in respect of phase transitions. IM2A_KO04 3
_PFAN_3

3. Module description

Description The module Phase transitions in amorphous and nanocrystalline materials shall enable students classifying phase transitions and understanding,
interpreting and analysing phenomena related to phase transitions and their influence on properties of amorphous and nanocrystalline materials. Owing
to that students will be capable of reconstructing, explaining, planning and using technologies utilising phase transitions in amorphous and
nanocrystalline materials. They will have a possibility to adapt the existing and to design new technologies.

Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and thermodynamics.

4. Assessment of the learning outcomes of the module

. learning outcomes of the
code type description module
IM2A_PS1 Written credits Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS1 PFAN_1,
_PFAN_w_1 attended laboratory classes. IM2A_PS1_PFAN_2,
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IM2A_PS1 PFAN_3

IM2A_PS1 Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS1 PFAN_1,
_PFAN_w_3 practical exercise. IM2A_PS1_PFAN_2,

IM2A_PS1 PFAN_3
IM2A_PS1 Report Assessment of the skill to understand phase transitions mechanisms and to connect them with |IM2A_PS1_PFAN_1,
_PFAN_w_4 engineering materials properties by a correct formulation of conclusions. IM2A_PS1_PFAN_2,

IM2A_PS1_PFAN_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

transitions and their mechanisms. Exercises
are performed by students individually with
the use of equipment of teaching and
scientific laboratories.

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code L ) . ) number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS1 lecture The lecture shall enable understanding 30 The work with the recommended literature 35 IM2A PS1 PFAN w
_PFAN fs 1 issues related to phase transitions: comprising independent acquisition of

phenomena, processes, and mechanisms knowledge related to basic issues.

enabling affecting phase transitions. The

lecture is delivered with the use of

multimedia and demonstrations.
IM2A_PS1 laboratory classes The application of learned theoretical 15 Preparation of theoretical basics and issues 15 IM2A_PS1 PFAN_w
_PFAN fs 3 knowledge in practical learning of phase related to the topic of performed exercise. IM2A_PS1 PFAN_w -
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1. Review of programming languages used in materials engineering

Module code: IM2A PS1 PJP

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS1_PJP |Systematisation of knowledge about advanced computer programming. The skill to apply programming to computer simulations, |IM2A_W15 5
1 advanced development of experiments and ab initio computations.
IM2A_PS1 PJP |The skill of practical use of programming languages consisting in understanding the code of scientific computer programs, their IM2A_KO05 1
2 modification and creation of own computational codes. IM2A U02 2
IM2A_UO06 5
IM2A_PS1_PJP |Becoming aware of the programming languages importance in developing programming tools supporting research in science and | IM2A_ K04 5
3 technology. IM2A_KO06 5
3. Module description
Description The module Review of programming languages used in materials engineering shall enable students repeating, systematising and developing the

knowledge about programming languages (Basic for EXCEL spreadsheets, Pascal on the Delphi platform, Fortran), which may be applied to process the
experimental data, ab initio computations or computer simulations carried out within the '‘Computer materials modelling' specialisation.

Prerequisites It is required to achieve effects of education of the modules: mathematics, IT, programming languages, numerical methods and algorithms as well as
object-oriented programming and computer simulations.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS1 Practical test Checking the skill of scientific programs codes interpretation, their modification and
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_PIP_w_1

development of a new code.

IM2A_PS1_PJP_1,
IM2A_PS1_PJP_2,
IM2A_PS1_PJP 3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

new code of scientific computer programs.
Exercises are performed by students in
computer rooms and scientific laboratories.

theoretical description of the planned
exercise. Independent development and
testing of computer programs. Conclusions
formulation.

code type description (including teaching methods) grPTobuﬁ‘; description grlTobuerrs Iea(r)rflltrL% ?,:;3?‘1:85

IM2A_PS1 lecture The lecture shall summarise students 30 The work with the recommended literature 25 IM2A_PS1 PJP_w_1
_PIP fs 1 knowledge so far about programming comprising independent acquisition of

languages knowledge and teach new knowledge related to basic issues.

programming languages (Fortran), which

have not been taught during the course so

far. The lecture is delivered with the use of

audiovisuals.
IM2A_PS1 laboratory classes Practical application of learned programming 15 Preparation to the classes. Preparation of a 15 IM2A_PS1 PJP_w_1
_PJP fs 2 languages to read, modify and develop a
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 1. Shape memory alloys

Module code: IM2A PS1 SMA

1. Number of the ECTS credits: 3

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS1 SMA|Understanding of the nature of reversible martensitic transformation and phenomena classified as the shape memory effect IM2A_WO06 2
1 occurring in metals, their alloys and polymers; learning the group of materials featuring shape memory effects. IM2A W07 2
IM2A_W10 5
IM2A_PS1 SMA|The skill to design material properties on account of shape memory effects occurrence. IM2A_KO05 1
2 IM2A_U03 1
IM2A_U15 5
IM2A_PS1_SMA|Understanding ethical, economic and ecological aspects of designing materials with shape memory effects for applications in IM2A_KO02 2
_3 medicine. IM2A W18 5
3. Module description
Description The module Shape memory alloys shall enable students learning the nature of phenomena classified as the shape memory effect and factors having a
decisive influence on martensitic transformation reversibility and on the shape memory effect inducing in alloys. This knowledge is necessary to obtain
the skill to design alloys for specific applications, including medical applications.
Prerequisites The achievement of effects of education in modules related to rudiments of materials science, materials science and modules related to engineering
materials groups.
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4. Assessment of the learning outcomes of the module

and shaping properties on account of the
shape memory effect

Exercises are performed by students
individually with the use of equipment of
teaching and scientific laboratories.

o learning outcomes of the
code type description module
IM2A PS1 Credits test Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS1 SMA 1,
_SMA w_1 attended classes IM2A_PS1_SMA_2,
IM2A_PS1 SMA_3
IM2A_PS1 Written test Checking the knowledge of and the skill to interpret phenomena of shape memory effectand [IM2A_PS1_SMA_1,
_SMA_w_2 of reversible martensitic transformation. IM2A_PS1_SMA_2,
IM2A_PS1 SMA 3
IM2A_PS1 Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS1 _SMA 1,
_SMA w_3 practical exercise. IM2A_PS1 SMA 2,
IM2A_PS1 SMA_3
IM2A_PS1 Report Assessment of the skill to design properties of materials related to shape memory effects. IM2A_PS1 SMA 2
_SMA w_4
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code . . ] ) number . number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PS1 lecture The lecture shall enable understanding of 30 The work with the recommended literature 25 IM2A_PS1 SMA w_1
_SMA fs 1 issues related to the nature of factors comprising independent acquisition of
conditioning the occurrence of shape knowledge related to basic issues.
memory effects as well as basics enabling
designing of engineering materials featuring
the shape memory effect. The lecture is
delivered with the use of multimedia.
IM2A_PS1 laboratory classes Application of the acquired theoretical 15 Preparation to classes through independent 20 IM2A_PS1 SMA w_2,
_SMA _fs 2 knowledge in practical designing of materials studying of recommended issues. IM2A PS1 SMA w 3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 2

Module code: IM2A PS2 RMP

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS2_RMP|Ma poszerzona i pogtebiong wiedze merytorycznag w zakresie zjawisk fizycznych i proceséw chemicznych zachodzacych IM2A_WO06 1
1 podczas przetwarzania polimeréw i tworzyw sztucznych; umiejetnos¢ wskazania wptywu zastosowanego kierunku recyklingu na |\ M2A W11 4
parametry uzyskiwanych recyklatéw; posiada uporzadkowang wiedze o charakterze interdyscyplinarnym z zakresu -
zaawansowanych technologii przetwarzania i charakteryzacji materialéw polimerowych, niezbedng do projektowania i
modelowania nowoczesnych materiatdw inzynierskich poddawanych procesom odzysku.
IM2A_PS2_RMP|Potrafi oceni¢ przydatnos¢ i mozliwos¢ wykorzystania istniejacych i nowych technologii i technik wytwarzania i przetwarzania IM2A_U11 4
2 materiatdw inzynierskich, potrafi uksztattowac strukture powierzchni materiatéw w celu poprawy ich zdolnosci do powtérnego IM2A U19 2
uzycia; umie projektowac¢ polimerowe materiaty inzynierskie oraz prognozowac ich wtasciwosci z uwzglednieniem wystepowania -
zjawisk w cykl zycia produktu wykonanego z tego materiatu.
IM2A_PS2_RMP|Potrafi myslec i dziata¢ w sposéb kreatywny wykazujgc Swiadomos¢ konsekwencji oddziatywania na srodowisko uzytkowanych IM2A_K02 4
3 tworzyw sztucznych; potrafi dziataé w sposob przedsiebiorczy majac na uwadze potrzebe zréwnowazonego rozwoju z
wykorzystaniem odpadowych materiatdw polimerowych.

3. Module description

Description

Modut Recykling materiatéw polimerowych ma umozliwi¢ studentowi/studentce ugruntowac wiedze z zakresu procesow fizycznych i reakcji chemicznych
zachodzacych podczas wytwarzania polimeréw oraz tworzyw sztucznych, jak réwniez na etapie ich przetwoérstwa. Pozwoli ona na wskazanie gtéwnych
kierunkow ich recyklingu oraz okreslenie wptywu zastosowanej techniki na parametry uzyskiwanych recyklatéw. Modut ma takze za zadnie zwiekszyé
Swiadomos¢ wplywu czynnikdw Srodowiskowych na whasciwosci tworzywa sztucznego, a takze interakcji zachodzacych w kierunku odwrotnym.

Prerequisites

Wymagana jest realizacja efektéw ksztatcenia modutéw fizyki, chemii, polimery, technologie i przetwérstwo materiatéw — polimery.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_PS2 written exam Weryfikacja wiedzy teoretycznej w oparciu o tres¢ wygtoszonych wyktadéw, wskazana IM2A_PS2_RMP_1,
_RMP_w_1 literature przedmiotu oraz praktyczne ¢wiczenia laboratoryjne. IM2A_PS2_RMP_2,
IM2A_PS2_RMP_3

IM2A_PS2 written test Sprawdzenie wiedzy z zakresu wykonywanych ¢wiczen laboratoryjnych zwigzanych z IM2A_PS2_RMP_1,
_RMP_w_2 badaniem i oceng wtasciwosci odpadowych materiatéw polimerowych. IM2A_PS2_RMP_2,
IM2A_PS2_RMP_3

IM2A_PS2 report Sprawdzenie wiedzy z zakresu wykonanych praktycznych ¢wiczen zwigzanych z IM2A_PS2_RMP_1,
_RMP_w_3 wykorzystaniem odpadowych materiatow polimerowych. IM2A_PS2_RMP_2,

IM2A_PS2_RMP_3

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L . ) . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PS2 lecture Wyktad ma umozliwi¢ zrozumienie 30 Praca ze wskazang literatura obejmujaca 30 IM2A_PS2_RMP_w_1
_RMP_fs_1 podstawowych zagadnien dotyczgcych samodzielne przyswojenie wiedzy w
zjawisk fizycznych i reakcji chemicznych odniesieniu do podstawowych zagadnieh.
zachodzacych charakterystycznych dla
uzytkowych materiatéw polimerowych.
Pozwoli to na ptynne poruszanie sie w
tematyce gtéwnych kierunkéw ich recyklingu.
Wyktad prowadzony jest z wykorzystaniem
srodkéw multimedialnych i demonstracji.
IM2A_PS2 laboratory classes 30 30 IM2A_PS2_RMP_w_2
_RMP_fs_2 IM2A PS2 RMP w 3
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 2. Basics of ab initio methods of computer materials modelling

1. Number of the ECTS credits: 4

Module code: IM2A PS2 PMA

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS2_PMA|Knowledge about quantum basics of modern ab inito methods of engineering materials theoretical modelling. Knowledge and IM2A_WO01 5
1 understanding of principles of approximations selection for an exchange-correlation potential and modelling methods for a
crystalline potential and one-electron wave functions used in modern quantum methods of ab initio computations. Knowledge and
understanding of differences between full-electron and pseudo-potential methods of quantum modelling of ordered materials
properties.
IM2A_PS2_PMA|Knowledge on an extended level of at least two dedicated software packages used for quantum computations of microscopic and |IM2A_ W01 5
2 macroscopic properties of engineering materials. Knowledge about ab initio modelling methods of atomically disordered materials.
IM2A_PS2_PMA|The skill of understandable presentation of theoretical basics of modern guantum methods of ab initio computations used in IM2A_UO02 2
3 materials modelling. The skill of understandable discussion of limitations of learned methods and of explaining issues related to IM2A UO7 5
approximation ed in those methods. -
pproximations used i s S IM2A._U09 5
IM2A_PS2_PMA | The skill to select a proper method of ab initio computations to perform modelling to achieve a specified objective of engineering | IM2A_U07 5
4 materials testing, practical implementation of those computations and an in-depth analysis of computation results. The skill to
implement ab initio modelling for atomically disordered materials.
IM2A_PS2_PMA|Development of responsibility for a reliable implementation of a computational project. Deepening the skill of team work and IM2A_KO03 3
5 understanding the necessity of systematic work on projects, which are long-term in nature. Preparation for an active participation

in team implementation of the project.

3. Module description

Description

The module Basics of ab initio methods of computer materials modelling shall enable students learning modern quantum methods used in theoretical
modelling of atomically ordered and disordered materials. Owing to that students will be prepared to use the software, available in research laboratories,
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for electron structure computations and thermodynamic modelling of new materials as well as to use the results to determine physical and chemical
properties of materials studied and designed.

Prerequisites

It is required to achieve effects of education of the modules: solid state physics, chemistry, crystallography, materials testing methods and the
IM2A_KMSM, IM2A_SIECI module.

4. Assessment of the learning outcomes of the module

. learning outcomes of the
code type description module
IM2A_PS2 Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS2_PMA_1,
_PMA w_1 attended classes. IM2A_PS2_PMA_2,
IM2A_PS2_PMA_3,
IM2A_PS2_PMA_4,
IM2A_PS2_PMA_5
IM2A_PS2 Test Assessment of mastering the basic knowledge necessary for individual performance of IM2A_PS2_PMA_1,
_PMA_w_3 guantum computations of engineering materials. IM2A_PS2_PMA_2,
IM2A_PS2_PMA_3,
IM2A_PS2_PMA _4,
IM2A_PS2_PMA_5
IM2A_PS2 Report Assessment of the skill to understand results of computations and to connect them with IM2A_PS2_PMA_1,
_PMA_ w_4 engineering materials properties by a correct formulation of conclusions. IM2A_PS2_PMA_2,
IM2A_PS2_PMA_3,
IM2A_PS2_PMA_4,
IM2A_PS2_PMA_5
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code L ) ) ) number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PS2 lecture The lecture shall enable learning the 30 The work with the recommended literature 25 IM2A_PS2 PMA w_1
_PMA fs 1 guantum basics, used approximations and comprising independent acquisition of
the applications scope as well as limitations knowledge related to basic issues.
of modern ab inito methods used for
materials modelling. The lecture is delivered
with the use of multimedia and
demonstrations using WIEN2k and VASP
packages.
IM2A_PS2 laboratory classes Application of the acquired theoretical 30 Preparation of theoretical basics and issues 40 IM2A_PS2_PMA_w_3,
_PMA fs 3 knowledge to practical computations of related to the topic of performed exercise as IM2A PS2 PMA w 4

engineering materials structure and
microscopic and macroscopic properties.

well as preparation of the necessary data.
Independent/team preparation of the
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Exercises are performed by students
individually/in teams with the use of teaching
and research laboratories equipment.

theoretical introduction and presentation of
exercise results.

2025-04-05 02:06:35 []

117 / 152



V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 2. Ceramic and polymer materials in medicine

Module code: IM2A PS2 _MCP

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PS2_MCP|Learning basic features of ceramic and polymer materials used in medicine and the skill to recall them at the material type IM2A_WO06 3
1 identification. Acquiring basic knowledge about those materials structure, properties and manufacturing methods. IM2A W07 5
IM2A_PS2_MCP|Mastering the skill to assess and examine a real structure and selected practical properties of ceramic and polymer materials IM2A_KO05 1
2 used in medicine. IM2A_U11 2
IM2A_U19 3
IM2A_PS2_MCP|Developing the awareness of the need for development of technology for ceramic and polymer materials used in medicine. IM2A_KO02 1

3

— IM2A_W18 5

3. Module description

Description The module Ceramic and polymer materials in medicine shall enable students achieving competence in the field of physical and practical properties of
ceramic and polymer materials and in choosing ceramic and polymer materials for medical applications as well as acquiring skills to assess and examine
a real structure and selected practical properties of ceramic and polymer materials.

Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, thermodynamics, crystallography, biomaterials, polymers as well as
materials testing methods, materials technology and processing.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS2 Oral examination Verification of the knowledge based on the lectures content, recommended literature as well
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_MCP_w_1 as attended classes and consultations. IM2A_PS2_MCP_1,
IM2A_PS2_MCP_2,

IM2A_PS2_MCP_3

IM2A_PS2 Written test Checking the acquired skill to associate the metallic biomaterials structure, properties, and IM2A_PS2_MCP_1,
_MCP_w_2 interaction with the tissue, adverse effects of such interactions and with application IM2A_PS2_MCP_2,
possibilities. IM2A_PS2 MCP_3

IM2A_PS2 Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS2_MCP_1,
_MCP_w_3 practical exercise. IM2A_PS2_MCP_3
IM2A_PS2 Report Assessment of the skill to perceive and understand the specific nature of metallic biomaterials |IM2A_PS2_MCP_1,
_MCP_w_4 properties as well as possibilities of their application by a correct formulation of conclusions. IM2A_PS2_MCP_2,

IM2A_PS2_MCP_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

relationships: structure - practical properties -
potential application possibilities of metallic
materials.

Exercises are performed by students
individually with the use of equipment of
teaching and scientific laboratories.

Independent preparation of a theoretical
introduction.

Individual preparation of exercise results and
formulation of proper conclusions.

code type description (including teaching methods) g;j;:ﬂ'obuirs description grwobuirs Iea(r)rf\ltr;]% (:#;Z%T;ES

IM2A_PS2 lecture The lecture shall enable understanding 30 The work with the recommended literature 30 IM2A_PS2 MCP_w_1
_MCP_fs_ 1 issues related to systematisation of metallic comprising independent acquisition of

materials into appropriate groups, shaping knowledge related to basic issues.

properties through forced changes of

structure from their application point of view.

The lecture is delivered with the use of

multimedia and demonstrations.
IM2A_PS2 laboratory classes Application of the acquired theoretical 30 Preparation of theoretical basics and issues 30 IM2A_PS2_MCP_w_2
_MCP_fs_2 knowledge to practical learning of related to the topic of performed exercise. IM2A_PS2_MCP_w_3

IM2A_PS2 MCP _w 4
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 2. Metallic glasses and nanomaterials

Module code: IM2A PS2 SMN

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS2_SMN|Understanding relationships between the structure and properties of metallic glasses and nanomaterials, understanding IM2A_W12 5
1 phenomena and processes affecting those materials properties.
IM2A_PS2_SMN(|Learning phenomena, processes, and methods for metallic glasses and nanomaterials forming as well as mechanisms IM2A_W12 5
2 responsible for physical properties changing.
IM2A_PS2_SMN|The skill to analyse properties of metallic glasses and nanomaterials and to choose methods for those materials structure and IM2A_KO05 1
3 properties forming for technical applications. IM2A U18 5
IM2A_PS2_SMN|Development of the awareness of the need to affect the structure to change properties of metallic glasses and nanomaterials. IM2A_KO1 5
4
— IM2A_KO04 5

3. Module description

Description The module Metallic glasses and nanomaterials shall enable that students are knowledgeable about the structure of metallic glasses and nanomaterials
as well as about methods, phenomena, and processes enabling changes of such materials properties. Owing to that students shall achieve a better
understanding of correlations between those materials structure and mechanisms affecting their properties. The understanding of relationships and
correlations between properties of metallic glasses and nanomaterials and their structure shall results in honing the skill to shape the properties for
technical applications.

Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and thermodynamics.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module
IM2A_PS2 Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS2_SMN_1,
_SMN_w_1 attended classes. IM2A_PS2_SMN_2,
IM2A_PS2_SMN_3,

IM2A_PS2_SMN_4

IM2A_PS2 Report Assessment of the skill to understand structure shaping mechanisms and to connect them IM2A_PS2_SMN_3,
_SMN_w_2 with properties of metallic glasses and nanomaterials by a correct formulation of conclusions. |IM2A_PS2_SMN_4

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

metallic glasses and nanomaterials and of
mechanisms enabling shaping their
properties. Exercises are performed by
students individually with the use of
equipment of teaching and scientific
laboratories.

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code L . . ) number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS2 lecture The lecture shall enable understanding 30 The work with the recommended literature 35 IM2A_PS2_SMN_w_1
_SMN_fs_1 issues related to the structure of metallic comprising independent acquisition of

glasses and nanomaterials as well as knowledge related to basic issues.

phenomena, processes and mechanisms

enabling affecting their properties shaping.

The lecture is delivered with the use of

multimedia and demonstrations.
IM2A_PS2 laboratory classes The application of acquired theoretical 30 Preparation of theoretical basics and issues 25 IM2A_PS2_SMN_w_2
_SMN_fs_3 knowledge to experimental learning of related to the topic of performed exercise.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 2. Modern microscopic and spectral methods

Module code: IM2A PS2_ MIKRS

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS2 Understanding physical and geometrical properties of electron scattering on atoms, learning the principle of electron microscopes |IM2A_U01 5
_MIKRS_1 operation, acquiring the notion of theoretical and practical resolution, understanding the notion of reciprocal lattice. IM2A W13 5
IM2A_PS2 Learning various diffraction types in electron microscopy and their use in the analysis of crystals structure. IM2A_WO05 5
_MIKRS_2 IM2A_W13 5
IM2A_PS2 Understanding the origination of contrast in electron microscopy, the difference between a diffraction and phase contrast as well | IM2A_U01 5
_MIKRS_3 as principles of high-resolution image origination. Learning examples of materials testing capacities. IM2A UO7 5
IM2A_PS2 Learning basics of spectrometry in electron microscopy and of chemical composition determination. IM2A_W13 5
_MIKRS_4

3. Module description

Description The module Modern microscopic and spectral methods shall enable that students are knowledgeable about microscopic methods for materials structure
examination and also their possibilities and limitations. Students shall learn the theory of microscopic and diffraction images origination as well as of
spectral methods for chemical composition determination. Owing to that students shall achieve skills of microscopic images interpretation and hence
acquiring information about the structure, defects, phase and chemical composition of materials The understanding of relationships and correlations
between engineering materials properties and their structure shall result in deepening the skill to shape the structure and properties of engineering
materials for technical and medical applications.

Prerequisites It is required to achieve effects of education of physics, chemistry, crystallography, and materials science modules.
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4. Assessment of the learning outcomes of the module

code type description module
IM2A_PS2 Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS2_MIKRS 1,
_MIKRS_w_1 attended classes. IM2A_PS2_MIKRS_2,
IM2A_PS2_MIKRS_3,
IM2A_PS2_MIKRS 4
IM2A_PS2 Written test Checking the acquired skills to use electron microscopy methods. IM2A_PS2_MIKRS 1,
_MIKRS_w_2 IM2A_PS2_MIKRS_2,
IM2A_PS2_MIKRS_3,
IM2A_PS2_MIKRS 4
IM2A_PS2 Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS2_MIKRS 1,
_MIKRS w_3 practical exercise. IM2A_PS2 _MIKRS 2
IM2A_PS2 Report Assessment of the skill to understand mechanisms of microscope images origination and to IM2A_PS2_MIKRS_3,
_MIKRS_w_4 interpret them by a correct formulation of conclusions. IM2A_PS2_MIKRS_4

learning outcomes of the

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code o . . number o number | learning outcomes
description (including teaching methods) of hours description of hours of the module
IM2A_PS2 lecture The lecture shall enable understanding the 30 The work with the recommended literature 30 IM2A_PS2 _MIKRS w_
_MIKRS fs_ 1 issues related to electron microscopy in comprising independent acquisition of
engineering materials testing. The lecture is knowledge related to basic issues.
delivered with the use of multimedia,
demonstrations and the ,Materials science”
software.
IM2A_PS2 laboratory classes Applying the acquired theoretical knowledge 30 Preparation to classes through independent 30 IM2A_PS2_MIKRS_w._
_MIKRS fs_2 in practice: resolving electron diffraction studying of recommended issues. IM2A_PS2_MIKRS w_
patterns, microscope operation, diffraction IM2A PS2 MIKRS w
contrast analysis.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time

Module: Specialised subject 2. Shape memory alloys

Module code: IM2A PS2 SMA MF

1. Number of the ECTS credits: 4

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PS2_SMA|Ma poszerzona wiedze z zakresu materiatdw wykazujgcych pamiec ksztattu w zastosowaniach technicznych oraz medycynie. IM2A_WO06 2
1 Ma poszerzong wiedze w zakresie metod wytwarzania oraz przetwarzania stopow z pamigcia ksztattu. Ma szczegotowa wiedze | \v2a WoO7 2

akresie zjawisk zaliczanych do efektu pamieci ksztattu. -

wz ie zjawisk zaliczany u pamieci ksztattu IM2A_W10 3
IM2A_PS2_SMA|Potrafi modyfikowac przebieg odwracalnej przemiany martenzytycznej oraz zjawisk pamieci ksztattu. Potrafi przygotowac IM2A_UO03 1
2 opracowanie naukowe zawierajgce omowienie wynikdw eksperymentu. Potrafi uksztattowac strukture stopow wykazujgcych IM2A U10 1
pamiec¢ ksztattu. Umie projektowac stopy wykazujgce pamiec ksztattu i prognozowacé ich wkasciwosci. M2 A_U 19 5
IM2A_PS2_SMA|Ma swiadomos¢ ekonomicznych oraz pozatechnicznych aspektow zastosowania materiatdw wykazujgcych pamiec¢ ksztattu w IM2A_KO02 1
3 technice i medycynie. Potrafi mysle¢ w sposob kreatywny. IM2A KO5 1

3. Module description

Description Modut Stopy z pamiecig ksztattu ma umozliwi¢ studentowi/studentce poznanie grupy materiatéw funkcjonalnych, ktéra charakteryzuje sie mozliwoscig
zmiany ksztattu oraz powrotu do ksztattu pierwotnego. Zakres modutu obejmuje poznanie istoty zjawisk zaliczanych do efektu pamieci ksztattu oraz
czynnikow majacych decydujacy wptyw na odwracalno$¢ przemiany martenzytycznej oraz indukowanie efektu pamieci ksztattu w materiatach
inzynierskich. Modut ten poszerza wiedze z zakresu materiatdw przynalezacych do grupy materiatéw funkcjonalnych.

Prerequisites Realizacja efektow ksztatcenia w modutéw podstawowych.

2025-04-05 02:06:35 [] 124 | 152



7

University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no. 2

4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the

module

IM2A PS2 Written examination Weryfikacja wiedzy w oparciu o tres¢ wykladow, wskazang literature oraz odbyte ¢wiczenia. IM2A_PS2 _SMA 1,

_SMA w_1 IM2A_PS2_SMA 2,

IM2A_PS2_SMA_3

IM2A_PS2 Written test Sprawdzenie znajomosci i umiejetnosci interpretacii zjawisk zachodzacych w stopach z IM2A_PS2_SMA 1,

_SMA w_2 pamiecia ksztattu, sposobow modyfikowania pamieci ksztattu. IM2A_PS2_SMA 2,

IM2A_PS2 _SMA 3

IM2A_PS2 Test Ocena opanowania podstawowych wiadomosci niezbednych do indywidualnego wykonania IM2A_PS2_SMA 1,

_SMA_w_3 ¢wiczenia praktycznego. IM2A_PS2_SMA_2,

IM2A_PS2_SMA_3

IM2A_PS2 Report Ocena umiejetnosci ksztattowania zjawisk pamieci ksztattu. IM2A_PS2_SMA 2
_SMA w_4

5. Forms of teaching

code

form of teaching required hours of student's own work

type

number

description (including teaching methods) of hours

description

number
of hours

IM2A_PS2
_SMA fs 2

laboratory classes

Zastosowanie poznanych wiadomosci 30
teoretycznej wiedzy w praktycznym poznaniu
stopow z pamiecig ksztaltu oraz dziatania
zjawisk pamieci ksztattu oraz sposobdw ich
modyfikacji

Cwiczenia wykonywane sg indywidualnie
przez studentéw z wykorzystaniem
wyposazenia pracowni dydaktycznych oraz
naukowych.

Przygotowanie do ¢wiczen poprzez
samodzielne studiowanie wskazanych
zagadnien.

IM2A_PS2
_SMA fs_1

lecture

Wyktad ma umozliwi¢ zrozumienie 30
zagadnien dotyczgcych istoty czynnikdw
warunkujacych wystgpienie odwracalnej
przemiany martenzytycznej oraz zjawisk
pamieci ksztattu w réznych grupach stopow.
Wyktad prowadzony jest z wykorzystaniem
Srodkéw multimedialnych.

Praca ze wskazang literaturg obejmujaca
samodzielne przyswojenie wiedzy w
odniesieniu do podstawowych zagadnien .

30 [IM2A_PS2_SMA_w_1
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3

1. Number of the ECTS credits: 3

Module code: IM2A PS3 MO

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS3_MO |Zna i rozumie pojecia dotyczgce fizykochemii materiatow i technologii optycznych. Ma wiedze z zakresu materiatow optycznych. [IM2A_WO01 3
1 IM2A_ W02 3
IM2A_WO07 4
IM2A PS3 MO |Posiada umiejetnos¢ samodzielnego wyszukiwania informacji na temat metod syntezy materialéw optycznych i doboru IM2A_U01 2
2 materiatow inzynierskich do zastosowan optycznych oraz umie przewidywac ich wiasciwosci. Potrafi zastosowac r6zne metody IM2A UO7 2
badawcze do analizy wtasciwosci materiatow optycznych. -
IM2A_PS3 MO |Rozumie aspekty i skutki dziatalnosci inzynierskiej w dziedzinie materiatéw i technologii optycznych. IM2A_K02 3
_3

3. Module description

Description

Modut Materialy optyczne ma za zadanie przedstawienie wybranych zagadnien dotyczacych klasycznych i zaawansowanych materiatéw optycznych.
Celem wyktadu jest wyjasnienie zjawisk absorpcji i emisji Swiatta w réznych osrodkach amorficznych i krystalicznych, poznanie procesdw promienistych i
niepromienistych zachodzgcych w materiatach oraz ich mechanizméw, omoéwienie wtasciwosci optycznych materiatéw decydujgcych o potencjalnych
mozliwosciach ich zastosowania. Po ukonczeniu kursu student powinien opanowac¢ wiedze na temat otrzymywania, struktury i wkasciwosci materiatlow

optycznych oraz obszaru ich zastosowan.

Prerequisites

Podstawy nauki o materiatach.
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_PS3 Written examination Weryfikacja wiedzy w oparciu o tre$¢ wyktadow, wskazang literature oraz ¢wiczenia. IM2A_PS3 MO _1,
MO _w_ 1 IM2A_PS3_MO_2,
IM2A_PS3 _MO_3
IM2A_PS3 Test Pisemny sprawdzian opanowania podstawowych wiadomosci niezbednych do wykonania IM2A_PS3_MO_1,
_MO_w_2 ¢wiczenia praktycznego. IM2A_PS3_MO_2,
IM2A_PS3 MO_3
IM2A_PS3 Report Ocena wykonania ¢wiczenia praktycznego, analizy otrzymanych wynikdw oraz poprawnosci IM2A_PS3 MO _1,
_MO_w_3 formutowania wnioskow. IM2A_PS3_MO_2,
IM2A_PS3 MO_3

5. Forms of teaching

form of teaching required hours of student's own work assessment of the
code L . ) . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_PS3 laboratory classes Cwiczenia obejmujace rozwigzywanie 30 Przygotowanie zagadnien zwigzanych z 15 IM2A_PS3_MO_w_2,
_MO fs 2 praktycznych problemow z zakresu tematem wykonywanego ¢wiczenia. IM2A_PS3_MO_w_3
materiatow optycznych. Indywidualne opracowanie wynikéw ¢wiczen
Cwiczenia wykonywane sg indywidualnie i przygotowanie sprawozdan.

przez studentéw z wykorzystaniem
wyposazenia pracowni laboratoryjnych.

IM2A_PS3 lecture Wyktad omawiajgcy podstawowe 30 Praca ze wskazang literaturg obejmujaca 30 IM2A_PS3 MO _w_1
MO _fs 1 zagadnienia zwigzane z wspotczesnymi samodzielne przyswojenie wiedzy w
materiatami optycznymi. odniesieniu do podstawowych zagadnien.

Wyktad prowadzony z wykorzystaniem
Srodkéw multimedialnych.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3

Module code: IM2A PS3 RMS

1. Number of the ECTS credits: 3

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS3 RMS|Ma poszerzona wiedze w zakresie technik otrzymywania, przetwoérstwa, odzysku oraz recyklingu metali i stopow. IM2A_WO06 2
1 IM2A_WO07 4
IM2A_PS3 RMS|Ma podstawowg wiedze o trendach rozwojowych w obszarze r6znych technologii recyklingu, obrébki i nowoczesnych technik IM2A_W11 3
2 ksztattowania materiatow. IM2A W18 2
IM2A_PS3_RMS|Potrafi dokona¢ doboru procesu technologicznego w celu uzyskania produktu o okreslonej strukturze i wkasciwosciach IM2A_UO3 4
3 uzytkowych. IM2A_U04 4
IM2A_UO07 4
IM2A_PS3 RMS|Potrafi zaprojektowac lub wskaza¢ techniki i technologie stuzace pozyskiwaniu materiatéw z przeksztalcania odpadow. IM2A_UO08 2
4 IM2A_U11 2
IM2A_U19 3
IM2A_PS3_RMS|Ma swiadomos¢ waznos$ci i rozumie znaczenie recyklingu materiatéw dla ochrony srodowiska oraz otrzymywania produktéw o IM2A_K02 2
5 szerokim spektrum zastosowania. IM2A KOS5 2
3. Module description
Description Modut Recykling metali i stopdw ma umozliwi¢ studentowi/studentce zapoznanie sie z podstawowymi zagadnieniami dotyczacymi metod recyklingu
metali i stopéw. Dzieki temu student/studentka powinna uzyskac¢ lepsze zrozumienie proceséw technologicznych stuzacych do otrzymywania materiatéw
inzynierskich oraz sposobow ich przerabiania dla uzyskania okreslonych wtasciwosci. Pozwoli to na wyrobienia umiejetnosci wyboru stosowne;j
technologii dla uzyskania wyrobu o zadanych wiasciwosciach uzytkowych.
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|Prerequisites Wymagana jest realizacja efektéw ksztatcenia modutéw fizyki, chemii, nauki o materiatach oraz projektowania i grafiki inzynierskie;.

4. Assessment of the learning outcomes of the module

o learning outcomes of the

code type description module
IM2A_PS3 Written exam Weryfikacja wiedzy w oparciu o tres¢ wykladow, wskazana literature oraz odbyte ¢wiczenia IM2A_PS3 RMS 1,
"RMS w 1 laboratoryjne. IM2A_PS3 RMS 2,
IM2A_PS3 RMS_3

IM2A_PS3 written test Ocena opanowania podstawowych wiadomosci ogolnych niezbednych do wykonania IM2A_PS3 RMS 1,
_RMS w 2 ¢wiczenia praktycznego. IM2A_PS3 RMS 2,
IM2A_PS3 RMS_3

IM2A_PS3 report Ocena wykonania ¢wiczenia praktycznego oraz poprawnosci opisania uzyskanych wynikéw i |[IM2A PS3 RMS_3,
_RMS_w_3 sformutowania wnioskow. IM2A_PS3_RMS 4,
IM2A_PS3 RMS_5

5. Forms of teaching

form of teaching required hours of student's own work assessment of the

code learning outcomes
type description (including teaching methods) gfulr:lobuerrs grmobuerrs of th% module

IM2A_PS3 lecture Wyktad ma umozliwi¢ zrozumienie 30 Czytanie zalecanej literatury, przygotowanie 30 IM2A_PS3 RMS w_1
_RMS fs_1 zagadnien dotyczacych technik recyklingu do egzaminu.
metali i stopéw. Wyktad prowadzony jest z
wykorzystaniem srodkéw multimedialnych.

IM2A_PS3 laboratory classes Zastosowanie poznanych wiadomosci 30 Przygotowanie do sprawdzianow, czytanie 10 IM2A_PS3 RMS_w_2
_RMS fs_2 teoretycznych pozwoli na identyfikacje metali instrukcji laboratoryjnych, opracowanie IM2A PS3 RMS w_3
i stopéw na podstawie struktury iich sprawozdan.
wlasciwosci oraz na praktyczne zbadanie
wptywu recyklingu na wkasciwosci wybranych
metali i stopow. Cwiczenia wykonywane sa
indywidualnie przez studentéw z
wykorzystaniem wyposazenia pracowni
dydaktycznych oraz naukowych.

description
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3. Advanced IT techniques in medicine

Module code: IM2A PS3 ZIMED

1. Number of the ECTS credits: 3

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS3 Learning the ways of image data acquiring, coding and storing for the needs of medicine. Learning principles of operation and the | IM2A_UO01 1
_ZIMED 1 type of information delivered by selected measuring and diagnostic devices (X-ray, ultrasonograph, ECG, EEG, NMR) as wellas | |v2a W11 2
principles of image processing; their qualitative and quantitative analysis IM2A_W15 5
IM2A_PS3 Modelling in biology and medicine IM2A_WO05 3
_ZIMED_2 IM2A_W11 3
IM2A_PS3 Development of the awareness of IT role in the process of medical decisions making IM2A_KO02 1
_ZIMED_3
3. Module description
Description The module Advanced IT techniques in medicine shall enable students learning IT techniques in medicine with special emphasis on the ways of image
data acquiring, processing, coding, storing, and analysing. Owing to that students shall understand the role of digital techniques in the field of medical
data processing and analysing by means of statistical methods and also based on heuristic methods to support decisions in medical systems. The
introduction to modelling in biology and medicine is the second issue. Students will learn basic models of population and interactions between
populations.
Prerequisites The achievement of effects of education of mathematics and IT techniques in medicine modules is recommended.
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_PS3 Oral examination Checking the theoretical knowledge provided during the lecture and deepened by own IM2A_PS3 ZIMED _1,
_ZIMED w_1 student's interests IM2A_PS3_ZIMED_2,
IM2A_PS3_ZIMED_3
IM2A_PS3 Written report 1 Report on the exercise carried out during classes (image processing) and expanded by the IM2A_PS3 ZIMED_1
_ZIMED w_2 student on his/her own.
IM2A_PS3 Written report 2 Report on the exercise carried out during classes (simulation of a biological or medical IM2A_PS3 _ZIMED_2
_ZIMED_w_3 process) and expanded by the student on his/her own.

5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

type

description (including teaching methods)

number
of hours

description

number
of hours

learning outcomes
of the module

IM2A_PS3
_ZIMED _fs_1

lecture

The lecture shall enable a look at sources (X-
ray, ultrasonograph, ECG, EEG, NMR,
tomography) and at acquiring medical data,
mainly image data, and also at decision
making based on qualitative, quantitative,
statistical or supported by heuristic methods
analyses. Moreover, student shall
understand dynamic relationships between
populations, based on modelling. The lecture
is delivered with the use of multimedia and
teaching programs.

30

The work with the recommended literature
comprising independent acquisition of
knowledge related to basic issues.

10

IM2A PS3 ZIMED w

IM2A_PS3
_ZIMED_fs_2

laboratory classes

Practical resolution of problems based on
examples. Learning the difference between
various graphical files, mastering basics of
image purification methods. Qualitative and
guantitative analysis of image examples.
Models of interactions between populations.
Exercises are performed by students
individually with the use of computers in the
teaching laboratory.

30

Preparation of theoretical basics and issues
related to the topic of performed exercise.
Individual and critical preparation of exercise
results.

20

IM2A PS3 ZIMED w
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3. Modelling implants properties by means of FEM

Module code: IM2A PS3 MES

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS3_MES|Understanding the finite element method (FEM) and its application to design implants; learning possibilities and limitations of the [ IM2A_WO02 5
1 finite element method and the FEM application to simulate physical properties of implants. IM2A W03 2
IM2A_WO07 2
IM2A_WO08 2
IM2A_W15 2
IM2A_PS3_MES|The skill to analyse implants properties based on results obtained by the finite element method. IM2A_KO05 1
2 IM2A_U08 5
IM2A_PS3_MES |Development of the awareness of the need to model and produce implants. IM2A_K02 5
3

3. Module description

Description The module Modelling implants properties by means of FEM shall enable that students are knowledgeable about possibilities of the finite element method
application to model materials for implants. Owing to that students shall achieve a better understanding of materials modelling problems and of
correlations between results and the actual materials and their properties, which shall result in deepening the skill of implants shaping with the use of
structure and properties of engineering materials for medical applications.

Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and thermodynamics.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS3 Exam Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS3 _MES 1,

_MES w_1 attended classes. IM2A_PS3_MES_2,

IM2A_PS3 MES_3

IM2A_PS3 Report The assessment of the skill to use the FEM and results interpretation by correct formulation of |IM2A_PS3_MES_3
_MES w_2 conclusions.

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

Classes are performed by students
individually with the use of software.

code . . . number o number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS3 lecture The lecture shall enable understanding 30 The work with the recommended literature 10 IM2A_PS3_MES w_1
_MES fs 1 issues related to the modelling of implants, comprising independent acquisition of

processes and mechanisms enabling knowledge related to basic issues.

affecting their properties shaping. The lecture

is delivered with the use of multimedia,

demonstrations and the FEMM and FLUX 2D/

3D software.
IM2A_PS3 laboratory classes The application of learned theoretical 30 Preparation of theoretical basics and issues 20 IM2A_PS3 MES w_2
_MES fs_3 knowledge in practical modelling of implants. related to the topic of performed simulation.

Independent preparation of a theoretical
introduction.
Individual preparation of results.
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3. Modelling of processes proceeding in engineering materials

Module code: IM2A PS3 _MODEL

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS3 Understanding the role of modelling on an atomic level in the analysis and predictions of atomic processes resulting in diffusion IM2A_W03 5
_MODEL_1 mixing, precipitation processes, phase transformations, materials cracking.
IM2A_PS3 Learning assumptions, possibilities and limitations of classical techniques of molecular modelling and statistical models (Monte IM2A_W15 5
_MODEL_2 Carlo method); understanding limitations of classical methods and knowledge of hybrid methods assumptions
IM2A_PS3 The skill to define assumptions, possibilities and limitations of modelling methods as well as to select a model for the set problem [IM2A_ K05 1
_MODEL_3 and expected results; the skill of independent learning complex simulation and modelling methods. IM2A  U02 2
IM2A_U08 5
IM2A_PS3 Development of the awareness of the need for modelling as the link between the basic knowledge on a micro level and materials |IM2A K04 5
_MODEL _4 properties on a macro level.

3. Module description

Description The module Modelling of processes proceeding in engineering materials shall show students the relationships between the knowledge about the matter
properties on an atomic level and macro features of engineering materials. It comprises presentation of classical methods of molecular modelling (DM)
or statistical Monte Carlo (MC) methods and shows their practical limitations. It shows an increasingly large importance of hybrid techniques, which
combine modelling on a micro level with modelling of other material parts on a macro level and problems of matching the solutions at the contact of
atomic and continuous areas.

Prerequisites It is required to achieve effects of education of physics, chemistry, crystallography, and thermodynamics modules.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS3 Oral examination Verification of the knowledge based on the lectures content and attended classes. IM2A_PS3 _MODEL _1,
_MODEL_w_1 IM2A_PS3_MODEL 2,

IM2A_PS3_MODEL_3,

IM2A_PS3_MODEL_4
IM2A_PS3 Practical test Modification of model parameters in the provided program and interpretation of their impact on |IM2A_PS3_MODEL_1,
_MODEL_w_2 the obtained results IM2A_PS3 MODEL 2
IM2A_PS3 Report Understanding the recommended literature on hybrid methods. IM2A_PS3_MODEL_3
_MODEL_w_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

examples of classical modelling methods
(molecular or MC)

Examples will be based on programs
included in the Hermann handbook.

language (Fortran, Basic, Pascal).

code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS3 lecture TThe lecture shall enable understanding 30 Recalling issues related to the structure and 10 IM2A PS3 MODEL w
_MODEL fs 1 issues related to relationships between the defects in materials, issues of

atomic structure, the material structure and thermodynamics (equilibrium)

phenomena occurring in engineering

materials and their properties. Both classical

and hybrid modelling methods will be

presented. The lecture is to be delivered in a

classical way.
IM2A_PS3 laboratory classes Because of hybrid models numerical 30 Recalling basics of programming and the 20 IM2A PS3 MODEL w
_MODEL fs 3 complexity, the classes will comprise mainly analysis of program code in a higher-order
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3. Non-magnetic nanomaterials

Module code: IM2A PS3_NMN

1. Number of the ECTS credits: 3

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_PS3 Understanding relationships between the structure and properties of non-magnetic nanomaterials, understanding phenomena of | IM2A W12 5
NMN 1 processes resulting in those materials properties changes.
IM2A_PS3_ Learning phenomena, processes, manufacturing methods and mechanisms responsible for changing physical properties of non- |IM2A W11 3
NMN _2 magnetic nanomaterials.
IM2A_PS3 The skill to analyse the structure and properties of non-magnetic nanomaterials and to select manufacturing methods of non- IM2A_KO05 1
NMN 3 magnetic nanomaterials for technical applications. IM2A U17 5
IM2A_U18 5
IM2A_PS3_ Development of the awareness of the need to produce and to affect the structure to change non-magnetic nanomaterials IM2A_KO04 5
NMN _4 properties.
3. Module description
Description The module Non-magnetic nanomaterials shall enable that students are knowledgeable about non-magnetic nanomaterials structure and about methods,
phenomena, and processes enabling those materials manufacturing and properties changing. Owing to that students shall achieve a better
understanding of correlations between manufacturing methods, non-magnetic nanomaterials structure and mechanisms affecting their properties. The
understanding of relationships and correlations between those materials properties and their structure shall result in honing the skill to form materials of
expected physical properties for applications in technology.
Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and thermodynamics.
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4. Assessment of the learning outcomes of the module

code type description module

IM2A_PS3 Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_PS3_NMN _1,

NMN w 1 attended classes. IM2A_PS3_NMN _2,
IM2A_PS3_NMN _3,
IM2A_PS3_NMN _4

IM2A_PS3_ Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_PS3_NMN _1

NMN _w_3 practical exercise.

IM2A_PS3_ Report Assessment of the skill to understand manufacturing mechanisms in connection with non- IM2A_PS3_ NMN _3,

NMN _w 4 magnetic nanomaterials properties by a correct formulation of conclusions. IM2A_PS3 _NMN _4

5. Forms of teaching

learning outcomes of the

form of teaching

required hours of student's own work

assessment of the

magnetic nanomaterials structure and of
mechanisms enabling shaping their
properties. Exercises are performed by
students individually with the use of
equipment of teaching and scientific
laboratories.

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code L. . ] . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS3_ lecture The lecture shall enable understanding 30 The work with the recommended literature 10 IM2A_PS3_NMN
NMN fs 1 issues related to the structure of non- comprising independent acquisition of w1

magnetic nanomaterials, phenomena, knowledge related to basic issues.

processes, and mechanisms enabling

affecting their properties shaping. The lecture

is delivered with the use of multimedia and

demonstrations.
IM2A_PS3 laboratory classes The application of acquired theoretical 30 Preparation of theoretical basics and issues 20 IM2A_PS3_NMN
NMN fs 3 knowledge to experimental learning of non- related to the topic of performed exercise. ~w_3, IM2A PS3_

NMN _w_4

2025-04-05 02:06:35 []

137 / 152




V University of Silesia in Katowice Attachment no. 2
Faculty of Computer Science and Materials Science

1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3. Physical methods of materials testing

Module code: IM2A PS3 FMBM

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_PS3 Understanding operation principles of specialised instruments used to measure and analyse engineering materials properties. IM2A_W05 5
_FMBM_1 Understanding theoretical basics and the idea of measurement used in modern research technigues. Presenting benefits of so- IM2A W11 5

called cross-experiments with the application of various measuring technigues. -

P PP g g IM2A_W13 5
IM2A_PS3 Independent performance of an analysis of example measurement curves with the use of numerical analysis methods learned in | IM2A_UOQ3 5
_FMBM_2 other subjects. Independent selection of the analysis method for the research problem. Determination of material characteristics. | v2a UO7 5
IM2A_PS3 Development of the skill of new knowledge acquisition, problem analysis, drawing conclusions based on mathematical equations, | IM2A K01 5
_FMBM_3 acquiring the skill to interpret ideas and concepts. IM2A K04 5

3. Module description

Description The module Physical methods of materials testing shall enable students learning modern measuring techniques - the physical idea underlying a specific
technique and principles of instruments operation. Students shall learn results analysis methods used for a specific method. They shall acquire the skill to
select an appropriate research method for a specific problem of engineering materials characteristics determination.

Prerequisites The knowledge of a course in mathematics, physics and chemistry on a university level is required as well as passing the testing methods subject from
the first level of education.

4. Assessment of the learning outcomes of the module

learning outcomes of the

code type description module

IM2A_PS3 Oral examination Verification of the knowledge based on the lectures content, recommended literature and
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_FMBM_w_1 attended classes IM2A_PS3 FMBM_1,
IM2A_PS3_FMBM_2,
IM2A_PS3 FMBM_3

IM2A_PS3 Weekly reports Assessment of mastering the skill of independent performance of an experiment, of measuring |IM2A_PS3_FMBM_3

_FMBM_w_2 results analysis

IM2A_PS3 Interview Assessment of laws of physics understanding and their interpretation and application in IM2A_PS3 FMBM_3

_FMBM_w_3 materials engineering issues

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

obtained. (approx. 5 exercises/semester)
illustrating the lecture issues. Independent
formulation of conclusions.

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code o . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_PS3 lecture The lecture shall enable understanding basic 30 The work with the recommended literature 15 IM2A_PS3 FMBM_w_
_FMBM_fs_1 physical principles used in modern comprising independent acquisition of

measuring techniques and principles of knowledge related to basic issues

measuring instruments operation. The whole

is illustrated with demonstrations and

multimedia presentations
IM2A_PS3 laboratory classes Participation in experiments on determination 30 Preparation of theoretical basics and issues 15 IM2A_PS3 FMBM_w_
_FMBM fs 3 of material characteristics. Analysis of results related to the topic of performed exercise. IM2A PS3 FMBM w
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Specialised subject 3. Testing biomaterials corrosion resistance and biocompatibility

Module code: IM2A PS3 MBOKIBB

1. Number of the ECTS credits: 3

2. Learning outcomes of the module

learning level of
code description outcomes of [competence
the programme | (scale 1-5)
PS3_MBOKIBB [Understanding the role and importance of corrosion resistance and biocompatibility of biomaterials used in medicine and IM2A_WO02 2
1 technology
PS3_MBOKIBB [Deepened knowledge from the field of biological environment action on biomaterials used in implantation techniques IM2A_W08 3
2 IM2A_WO09
PS3_MBOKIBB |The skill to apply knowledge related to operation of instruments as well as traditional and new technologies for biomaterials IM2A_U11
3 surface modification to obtain an effective improvement to their corrosion resistance and biocompatibility
PS3_MBOKIBB |The skill to define and explain, based on examples, the types and mechanisms of corrosion destruction occurring on biomaterials | IM2A_U14 2
_4 in contact with the living organism environment and also to recognise complications, to determine the reasons of their origination
and to suggest prevention methods
PS3_MBOKIBB |The skill to forecast the biomaterials corrosion rate in the environment of systemic tissues and fluids based on in vitro IM2A_U15 3
5 measurements and to design medical products intended for implants and medical instruments, featuring a high corrosion
resistance and biocompatibility

3. Module description

Description The module Testing biomaterials corrosion resistance and biocompatibility shall ensure that students learn testing methods allowing to determine the life
of metallic implants in the environment of living tissues and systemic fluids in a human organism and the biomaterials biocompatibility. The module shall
enable that students are knowledgeable about types of metallic biomaterials corrosion (general, pitting, crevice, stress) and about principles of the testing
methodology for corrosion processes and corrosion resistance of materials for medical implants and instruments. The module shall also enable
proficiency in the field of issues related to in vitro and in vivo tests for biomaterials biocompatibility assessment. The understanding of the correlation
existing between the biomaterial type, its structure and surface condition and functional properties referred to applications in medicine and technology
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shall result in acquiring by students the skill of proper biomaterial selection for implantation, satisfying requirements of biocompatibility and of high
corrosion resistance

Prerequisites The knowledge of chemistry, materials science, corrosion and corrosion protection, materials electrochemistry, metallic biomaterials, and tissue
engineering modules is required

4. Assessment of the learning outcomes of the module

. learning outcomes of the
code type description module
PS3 Written examination Verification of the knowledge based on the lectures content, recommended literature and PS3_MBOKIBB_1,
_MBOKIBB_w attended laboratory classes PS3_MBOKIBB_2,
1 PS3_MBOKIBB_3,
PS3_MBOKIBB_4,
PS3_MBOKIBB_5
PS3 Written tests Checking the skill to use the acquired knowledge to assess and examine biomaterials PS3 MBOKIBB_1,
_MBOKiBB_w corrosion destruction and to make decisions on the way to improve their corrosion resistance |PS3_MBOKIBB_2,
2 and biocompatibility PS3 _MBOKIBB_3,
PS3_MBOKIBB_4,
PS3_MBOKIBB_5
PS3 Weekly reports The assessment of mastering the skill of independent performance of a practical exercise and |PS3_MBOKIBB_3,
_MBOKiBB_w of a team work, of measurement results and measurement error analysis as well as of PS3_MBOKIBB_4,
3 formulating the conclusions properly PS3 MBOKIBB_5
PS3 Interview The assessment of understanding the reasons and mechanisms of the course and studying PS3_MBOKIBB_1,
_MBOKiBB_w biomaterials corrosion processes and biocompatibility PS3_MBOKIBB_2
4
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5. Forms of teaching

code

form of teaching

required hours of student's own work

assessment of the

instruments in scientific laboratories.
Independent processing of obtained results,
preparing graphs, analysis of experimental
error and formulation of conclusions

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results

TR . . number _ number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

PS3 lecture The lecture shall enable learning extended 30 The work with the recommended literature 10 PS3 MBOKIiBB w_1
_MBOKIBB _fs knowledge about biomaterials application in comprising independent acquisition of
_ implantation techniques. The lecture is aimed knowledge related to issues presented

at providing knowledge about the biological during the lectures

environment action on biomaterials and

materials used in medicine and technology. It

presents the measuring methodology used

to assess biomaterials biocompatibility and

corrosion resistance. The lecture is delivered

using demonstrations and modern audio-

visual aids
PS3 laboratory classes Individual and team performance of tests 30 Preparation of theoretical basics and issues 20 PS3_MBOKIBB_w_2,
_MBOKIBB _fs reflecting the lecture issues in teaching related to the subject matter of performed PS3_MBOKIBB_w_3

2 laboratories and using scientific-research exercise.

2025-04-05 02:06:35 []

142 | 152




V University of Silesia in Katowice
Faculty of Computer Science and Materials Science

Attachment no. 2

1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Surface structure and its modifications

1. Number of the ECTS credits: 4

Module code: IM2A _SPJM

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_SPJM_1 |Understanding the engineering materials surface and surface layers structure; knowing phenomena and processes occurring on | IM2A_WO06 2
the material - environment interface; knowing methods for surface modification to improve functional properties of engineering IM2A W07 1

materials. -

IM2A_SPJM_2 [Students have knowledge about modern testing methods for the structure and properties of material surface layers. IM2A_ W13 3
IM2A_SPJM_3 |Students have the skill to choose appropriate protection methods or to improve surface properties of engineering materials. IM2A_U11 2
IM2A_WO06 3
IM2A_SPJM_4 [Students have knowledge about economic and environmental aspects of surface modification. IM2A_K02 2
IM2A_U13 1
IM2A_W18 5

3. Module description

Description

engineering materials; that they master modern testing methods for the structure and properties

properties of engineering materials required in the intended use conditions.

The module Surface structure and its modifications shall enable that students are knowledgeable about engineering materials surface structure, physio-
chemical phenomena occurring on the interface, tribological properties as well as modification methods enabling improvement to functional properties of

Owing to that students shall achieve a full understanding of the structure and properties relationships between the substrate, the layer and external
conditions. The understanding of those relationships shall result in acquiring the skill to shape the surface structure so as to obtain better functional

Prerequisites

It is required to achieve effects of education in physics, chemistry, rudiments of materials science or materials science modules.
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_ SPJM | Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_SPJM_1,
w1 attended classes. IM2A_SPJIM_2,
IM2A_SPJM_3,
IM2A_SPJM_4
IM2A_SPJM |Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_SPJM 1,
w2 practical exercise. IM2A_SPJM_2,
IM2A_SPJM_3
IM2A_SPJM |Sprawozdanie Assessment of the skill of understanding the need for shaping the surface layers structure and |IM2A_SPJM_1,
w3 their influence on engineering materials functional properties IM2A_SPJM_2,
IM2A_SPJM_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

modification methods to improve functional
properties of materials. Exercises are
performed by students individually with the
use of equipment of teaching and scientific
laboratories.

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code o . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_SPJIM lecture The lecture shall enable understanding the 30 The work with the recommended literature 25 IM2A_SPIJM _w_1
fs 1 issues related to the surface structure, comprising independent acquisition of

physio-chemical phenomena, the need for knowledge related to basic issues.

surface layers manufacturing to improve

functional properties of engineering

materials. The lecture is delivered with the

use of multimedia.
IM2A_SPJM |laboratory classes Application of the acquired theoretical 30 Preparation of theoretical basics and issues 35 IM2A_SPIM _w_2,
_fs 2 knowledge to a practical learning of surface related to the topic of performed exercise. IM2A_SPJM _w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)
3. |Level of qualifications/degree |second-cycle studies
4. |Degree profile general academic
5. |Mode of study full-time
Module: Tissue engineering

Module code: IM2A_IT

1. Number of the ECTS credits: 2

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A IT 1 Understanding physiological, biological and physio-chemical phenomena and processes accompanying the interaction of human | IM2A_ W02 4
tissues and their substitutes in the form of biomaterials as well as understanding methods for tissue reconstruction. Learning the | v2a W06 4

testing methods and principles of tissues for reconstruction production with respect to the needs for applications in human -

organisms. Understanding the designing methods and principles of tissue engineering application together with methods of tissue IM2A_WO7 4
reconstruction in medicine. IM2A_WO08 3
IM2A_IT_2 The skill to design properties of tissues for medical applications. IM2A_KO05 1
IM2A_U17 4
IM2A IT_3 Development of social awareness with emphasis on threats and benefits of tissue engineering application in medicine. IM2A_K02 3
IM2A_KO04 3
IM2A_KO06 3

3. Module description

Description

The module Tissue engineering shall enable that students are knowledgeable about physiological, biological and physio-chemical aspects related to the
tissue reconstruction in medicine. Owing to that students shall achieve understanding of correlations between tissues of a living organism and tissue
reconstruction methods as well as possibilities to reduce effects of interactions. The understanding of those relationships shall result in deepening the
skill of tissue reconstruction principles and the testing methods to control phenomena on the phase boundary on a micro- and nano-metres scale.

Prerequisites

Achievement of effects of eduction in the modules: introduction to biomaterials, ceramic biomaterials, metallic biomaterials, polymers for medicine,
materials surface engineering, selected issues from biomaterials toxicology, materials degradation in a biological environment, biological and
physiological aspects of biomaterials, materials testing methods.
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4. Assessment of the learning outcomes of the module

learning outcomes of the

veterinary applications

code type description module
IM2A_IT_w_1 |Written test Verification of the knowledge based on the lectures content, recommended literature and IM2A_IT_1, IM2A_IT_2
attended classes
IM2A_IT_w_2 [Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_IT_1, IM2A_IT_2,
practical exercise IM2A_IT 3
IM2A_IT_w_3 |Report The assessment of the skill of designing simple implants and artificial organs for medical and |IM2A_IT_3

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

code

knowledge in practical learning of methods
for tissue reconstruction used in medicine as
well as in designing new ones. Exercises are
performed by students individually with the
use of equipment of teaching and scientific
laboratories.

studying of recommended issues.

o . ) number o number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_IT fs_1 |lecture The lecture shall enable understanding the 15 The work with the recommended literature 15 IM2A_IT_w_1

issues related to tissue engineering and comprising independent acquisition of

testing methods for physiological, biological knowledge related to basic issues.

and physio-chemical phenomena and

processes on the phase boundary on a

micro- and nano-metres scale. The lecture is

delivered with the use of multimedia
IM2A_ IT_fs_2 |practical classes The application of the acquired theoretical 15 Preparation to classes through independent 15 IM2A_IT_w_2,

IM2A_IT_w_3
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Unconventional biomaterials

1. Number of the ECTS credits: 3

Module code: IM2A MOMF

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)
IM2A_MOMF_1 |Student ma poszerzong wiedze merytoryczng w zakresie podstawowych metod i proceséw otrzymywania krystalicznych, IM2A_WO06 4
amorficznych i polimerowych a takze modyfikowania powierzchni inzynierskich materiatow funkcjonalnych. Student zna i rozumie | v2a W07 3
podstawowe relacje pomiedzy warunkami wytwarzania a strukturg uzyskanego materiatu. Ponadto ma podstawowg wiedze -
merytoryczng z zakresu planowania eksperymentu i opracowania danych doswiadczalnych. IM2A_W12 2
IM2A_MOMF_2 |Student potrafi oceni¢ materiaty w oparciu o ich wtasciwosci chemiczne oraz przydatnos¢ wybranych proceséw wytwarzania IM2A_U01 3
inzynierskich materiatéw funkcyjnych. Potrafi zapisa¢ konkretny problem w postaci rownan matematycznych, analizowac¢ IM2A UO3 4
réwnania opisujace wtasciwosci materiatéw wraz z dyskusjg zatozen lezacych u ich podstaw. Umie zaplanowac i przeprowadzié¢ -
eksperymenty, zinterpretowac uzyskane wyniki i wyciggna¢ wnioski. Potrafi gromadzi¢ informacje z podanej literatury, baz IM2A_U07 4
danych i innych dostepnych Zrodet; potrafi uzyskane informacije integrowaé, dokonywadé ich interpretacii i krytycznej oceny, IM2A_U08 2
wyciggac wnioski oraz formutowac i wyczerpujgco uzasadnia¢ opinie. Ponadto student potrafi przygotowac opracowanie na IM2A_U09 4
temat realizacji eksperymentu zawierajgcego omowienie uzyskanych wynikéw oraz ocene ich niepewnosci. IM2A U10 2
IM2A_U11 2
IM2A_MOMF_3 |Student ma Swiadomosc oraz zna mozliwosci dalszego doksztatcania sig. Widzi koniecznos¢ wszechstronnej, naukowej analizy [ IM2A_KO01 2
probleméw z zakresu otrzymywania inzynierskich materiatéw funkcyjnych. Potrafi myslec¢ i dziata¢ w sposob kreatywny i IM2A K04 2
przedsiebiorczy. IM2A._K05 2
3. Module description
Description Modut Metody otrzymywania materiatléw funkcjonalnych ma umozliwi¢ studentom zorientowanie sie w podstawowych metodach wytwarzania wybranych
grup materiatow funkcjonalnych tj.: materiatbw metalicznych, potprzewodnikowych, kompozytowych, ceramicznych i polimerowych. W ramach zaje¢
student/studentka uzyska podstawowg wiedze, dotyczgcg teorii krystalizacji, wzrostu, syntezy i procesow technologicznych, niezbedng przy wytwarzaniu
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materiatow funkcjonalnych. Studenci poznajg budowe i zasade dziatania podstawowych urzgdzen umozliwiajgcych wytwarzanie materiatow
funkcjonalnych. Po ukonczeniu kursu student/studentka powinni rozumiec relacje pomiedzy warunkami otrzymywania materiatéw funkcjonalnych, a ich
struktura. Powinni uzyska¢ umiejetnosci ksztattowania struktury i wkasciwosci materiatow funkcjonalnych poprzez odpowiedni dobér metody i parametréw
wytwarzania. Ponadto, studenci zyskujg swiadomosé w zakresie wptywu metod wytwarzania i proceséw technologicznych na srodowisko naturalne.

Prerequisites

podstawy fizyki, chemii i inzynierii materiatowe;.

4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module
IM2A_MOMF  [Written test Weryfikacja wiedzy w oparciu o tre$¢ wyktadow, wskazang literature oraz odbyte ¢wiczenia. IM2A_MOMF_1,
w1 Obejmuje ona w szczegd6lnosci ocene nabytych umiejetnosci analizy i mechanizméw IM2A_MOMF_2,
ksztattowania: IM2A_MOMF_3
a.struktury i wlasciwosci metalicznych materiatow funkcyjnych,
b.struktury i wlasciwosci ceramicznych materiatéw funkcyjnych w procesie spiekania,
c.wlasciwosci materiatdow polimerowych w zaleznos$ci od zaplanowanej budowy taricucha
makroczgsteczki i przewidywania wptywu modyfikacji struktury materiatu na finalne
whasciwosci materiatu.
IM2A_MOMF |Test Ocena opanowania podstawowych wiadomosci niezbednych do indywidualnego wykonania IM2A_MOMF_1,
w2 ¢wiczenia praktycznego. IM2A_MOMF_2,
IM2A_MOMF_3
IM2A_MOMF [Report Ocena umiejetnosci rozumienia metod otrzymywania i mechanizmow ksztattowania struktury  [IM2A_MOMF_1,
w3 materiatow funkcjonalnych. IM2A_MOMF_2,
IM2A_MOMF_3
5. Forms of teaching
form of teaching required hours of student's own work assessment of the
code L ) ) ) number Lo number | learning outcomes
type description (including teaching methods) of hours description of hours of the module
IM2A_MOMF |lecture Wyktad ma umozliwi¢ zrozumienie 30 Praca ze wskazana literaturg obejmujaca 10 IM2A_MOMF_w_1
fs 1 zagadnien teoretycznych i praktycznych samodzielne przyswojenie wiedzy w
zwigzanych z podstawowymi metodami odniesieniu do podstawowych zagadnien.
otrzymywania materiatow funkcjonalnych.
IM2A_MOMF [laboratory classes Zastosowanie zdobytej wiedzy teoretycznej 30 Przygotowanie teoretycznych podstaw i 20 IM2A_MOMF_w_2,
_fs_2 w praktycznym poznaniu zwigzkéw miedzy zagadnien zwigzanych z tematem IM2A_MOMF_w_3
metodg i parametrami wytwarzania, a wykonywanego ¢éwiczenia. Samodzielne
strukturg i wtasciwoSciami materiatow opracowanie wstepu teoretycznego.
funkcjonalnych. Cwiczenia wykonywane sg Indywidualne opracowanie wynikéw
przez studentéw z wykorzystaniem éwiczenia.
wyposazenia pracowni dydaktycznych oraz
naukowych.
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1. |Field of study Materials Science and Engineering
2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Unconventional biomaterials

1. Number of the ECTS credits: 3

Module code: IM2A NIEKON

2. Learning outcomes of the module

learning level of

code description outcomes of [competence

the programme | (scale 1-5)
IM2A_NIEKON [Acquiring the knowledge about bioresorbable materials, smart biomaterials, polymer medicine carriers, bioglasses and IM2A_WO06 5
1 biosensors, learning the silicones application in medicine IM2A W10 2
IM2A_NIEKON | Acquiring the knowledge about biomaterials of natural origin - blood, connective tissue, bone, collagen fibres - collagen structure [ IM2A_WO07 5
2 and properties. IM2A W09 5
IM2A_NIEKON [The skill of determining methods of intelligent textile materials manufacturing and methods of collagen obtaining IM2A_KO05 1
3 IM2A_U15 5
IM2A_U16 5
IM2A_NIEKON |Development of the awareness of engineering activities related to manufacturing of unconventional biomaterials impact on IM2A_KO1 2
4 development of various areas of economy and of social life IM2A K02 5

Showing the understanding of interactions originating as a result of undertaking the engineering activities affecting a human
organism and the environment, and also the necessity to take responsibility for the decisions made.

Demonstrating the awareness and possibility of sustained development of own skills and knowledge about the biomaterials
structure designing.

3. Module description

Description

broader knowledge of biomaterials.

The module Unconventional biomaterials shall extend students knowledge about biomaterials. It will allow learning about the structure of bioresorbable
materials, polymer medicine carriers, bioglasses and biosensors, learning the silicones application in medicine. Owing to that students shall acquire

Prerequisites

It is required to achieve effects of education of physics, chemistry, crystallography, and biomaterials modules.
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4. Assessment of the learning outcomes of the module

code

type

description

learning outcomes of the

module
IM2A_NIEKON | Written examination Verification of the knowledge based on the lectures content, recommended literature and IM2A_NIEKON_1,
w1 attended classes IM2A_NIEKON_2,
IM2A_NIEKON_3,
IM2A_NIEKON_4
IM2A_NIEKON [Written test Checking the acquired skills of unconventional biomaterials recognition IM2A_NIEKON_1,
w2 IM2A_NIEKON_2,
IM2A_NIEKON_3,
IM2A_NIEKON_4
IM2A_NIEKON |Test Assessment of mastering the basic knowledge necessary for individual performance of a IM2A_NIEKON_1,
_w_3 practical exercise IM2A_NIEKON_2
IM2A_NIEKON |Report Assessment of the skill of understanding mechanisms of unconventional biomaterials action IM2A_NIEKON_3,
w4 IM2A_NIEKON_4

5. Forms of teaching

form of teaching

required hours of student's own work

assessment of the

unconventional biomaterials. Exercises are
performed by students individually with the
use of equipment of teaching and scientific
laboratories

Independent preparation of a theoretical
introduction.
Individual preparation of exercise results.

code o . . number L number | learning outcomes
type description (including teaching methods) of hours description of hours of the module

IM2A_NIEKON |lecture The lecture shall enable understanding 30 The work with the recommended literature 25 IM2A_NIEKON_w_1
fs 1 issues related to the structure of comprising independent acquisition of

unconventional biomaterials as well as knowledge related to basic issues

phenomena, processes and mechanisms

enabling affecting their properties shaping.
IM2A_NIEKON |laboratory classes The application of learned theoretical 15 Preparation of theoretical basics and issues 20 IM2A_NIEKON_w_2,
fs 2 knowledge in practical learning of related to the topic of performed exercise. IM2A_NIEKON_w_3
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1. |Field of study Materials Science and Engineering

2. |Academic year of entry 2017/2018 (summer term)

3. |Level of qualifications/degree |second-cycle studies

4. |Degree profile general academic

5. |Mode of study full-time
Module: Unconventional techniques for materials manufacturing

Module code: IM2A NTWM

1. Number of the ECTS credits: 3

2. Learning outcomes of the module
learning level of
code description outcomes of [competence
the programme | (scale 1-5)

IM2A_NTWM_1 |Understanding relationships between the structural perfection and parameters and conditions of single-crystals production, IM2A_WO06 2
understanding phenomena of kinetic and thermal processes proceeding during a single-crystal growth and solidification of IM2A W07 2
composite materials, including those of single-crystal matrix. -

IM2A_NTWM_2 |Learning basic methods for producing and characterising single-crystals and composites with a single-crystal matrix as well as IM2A_WO06 3
aviation superalloys monocrystalline on a macroscopic scale, and also phenomena, processes proceeding on the crystallisation | |\2a W13 2
front. -

IM2A_NTWM_3 |The skill to analyse phase diagrams in view of possibility to produce single-crystals of predetermined phase composition and the |IM2A_U11 2
skill to choose a method for obtaining a specific material. IM2A U19

IM2A_NTWM_4 |Development of the awareness of the need for obtaining monocrystalline materials of predetermined structure. IM2A_KO04

3. Module description

Description The module Unconventional techniques for materials manufacturing shall enable that students are knowledgeable about methods for monocrystalline

materials production and shall enable understanding mechanisms of their growth and the formation of a real structure. Owing to that and based on the
analysis of phase equilibrium diagrams they will be capable of analysing the course of single-crystals growth and of predicting the chemical and phase
composition as well as the kinetics of their crystallisation. These capabilities apply also to the production of complex polyphase materials monocrystalline
on a macroscopic scale, including aviation monocrystalline superalloys. This module will provide students with an additional possibility to learn methods
for structural perfection assessment of monocrystalline materials. Owing to that students shall achieve a better understanding of correlations between the
structure of monocrystalline materials and conditions of their producing, which in turn will enable obtaining the skill to form the structure and properties of
monocrystalline materials by appropriate conditions of their producing.

Prerequisites It is required to achieve effects of education of the modules: physics, chemistry, crystallography, materials testing methods and thermodynamics.
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4. Assessment of the learning outcomes of the module

o learning outcomes of the
code type description module

IM2A_NTWM |Written test Verification of the knowledge based on the lectures content, recommended literature and IM2A_NTWM_1,

w1 attended classes. IM2A_NTWM_2,

IM2A_NTWM_3,

IM2A_NTWM_4

IM2A_NTWM |Written test Checking the acquired knowledge of analysis and of mechanisms for single-crystals structure [IM2A_NTWM_1,

w2 forming and of mechanisms for development of polyphase materials monocrystalline on a IM2A_NTWM_2,

macroscopic scale. IM2A_NTWM_3,

IM2A_NTWM 4

IM2A_NTWM |Report Assessment of the skill to understand mechanisms for monocrystalline materials structure IM2A_NTWM_3,

w_3 forming and to predict results of the production process in a form of properly formulated IM2A_NTWM_4
conclusions.

5. Forms of teaching

form of teaching required hours of student's own work

number
of hours

assessment of the
learning outcomes
of the module

code number

description (including teaching methods) of hours

type description

IM2A_NTWM
fs 1

The work with the recommended literature 10 IM2A_NTWM_w_1
comprising independent acquisition of

knowledge related to basic issues.

lecture The lecture shall enable understanding 30
issues related to mechanisms of structure
and defects of monocrystalline materials
development, phenomena and processes on
the solidification front, which in turn will allow
obtaining the planned structure of those
materials. The lecture is delivered with the

use of multimedia.

IM2A_NTWM [laboratory classes Application of the acquired theoretical 45 Preparation of theoretical basics and issues 5 IM2A_ NTWM_w_1,

fs 2

knowledge in practical learning of production
methods, including directional crystallisation
methods, monocrystalline materials and
mechanisms enabling forming their structure
and properties. Exercises are performed by
students individually with the use of
equipment of teaching and scientific
laboratories.

related to the topic of performed exercise.
Independent preparation of a theoretical
introduction.

Individual preparation of exercise results.

IM2A_NTWM_w_2,
IM2A_NTWM_w_3
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