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	Number of hours
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(lecture/excercises/lab/pr/e)*
	
	
	24 lectures
24 exercises
	
	
	
	

	Part-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Lectures, exercises

	SUBJECT OBJECTIVES

	The aim of the course is to introduce students to the subject of materials science, familiarise them with the basic knowledge of chemistry and physics necessary to master materials science, and familiarise them with the basic properties of materials, their basic groups, applications and selection for appropriate uses.

	

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the learning outcome

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W01
	P6U_W
P6S_WG
	Student has an advanced knowledge of key concepts characterizing engineering materials, allowing them to freely apply their knowledge in issues related to management engineering in the broad sense.
	Lecture: digital written exam – standardized online tests using the Inspera electronic examination platform, with random selection of questions and automatic coding of answers.

Exercises: assessment of practical problem solving, 
assessment of practical exercise reports, assessment of class participation, observation of  the performance of assigned practical, team tasks.

	K_W8
	
	The student has an advanced knowledge of the main groups of engineering materials (metals, ceramics, glass, polymers, carbon materials, composites, nanomaterials and renewable materials)  and  their properties and applications.
	digital written exam – standardized online tests using the Inspera electronic examination platform, with random selection of questions and automatic coding of answers.

	
	
	The student has an advanced knowledge of methods for  testing material properties  and understands the requirements and criteria for selecting materials, including biomaterials, for specific engineering applications.
	digital written exam – standardized online tests using the Inspera electronic examination platform, with random selection of questions and automatic coding of answers.

	SKILLS

	K_U01

K_U10
K_U11
	P6U_U
P6S_UW
P6S_UWnż
	The student is able to search for appropriate standards and scientific publications useful for formulating and solving problems related to the characteristics and selection of engineering materials, while maintaining a critical assessment. 
	Assessment of practical problem solving. 
Assessment of practical exercise reports. 
Assessment of class participation, observation of  the completion of assigned practical team tasks.

	K_U04
K_U10
	P6U_U
P6S_UW inż
	The student is able to analyze examples of engineering solutions using metals, ceramics, polymers, composites, and nanomaterials, and interpret the relationships between material properties and their applications.
	Assessment of practical problem solving. Assessment of practical exercise reports. Assessment of class participation, observation of  the completion of assigned practical team tasks.

	SOCIAL COMPETENCES

	
K_K01

	P6U_K
P6S_KK
	Student is ready to acknowledge the role of knowledge in materials science in solving engineering and decision-making problems, including making use of expert opinions.

	Assessment of class participation, extended observation by the teacher on a scale of 1-4

	Student workload (during teaching hours 1 hour = 45 minutes)**


	Full-time studies: 
attendance at lectures = 24 h, participation in a moderated discussion
attendance at classes = 24 h
preparation for classes = 6 h, implementation of project tasks, preparation of reports on the implementation of tasks
preparation for lectures = 5 h
preparation for assessment/exam = 10h 
completion of project tasks =
consultations = 4h
e-learning =
assessment/exam = 2h
other – self-study =
other (specify) =
TOTAL: 75 h
ECTS points: 3
including practical classes: 1.5

	Part-time studies:
attendance at lectures =
attendance at classes =
preparation for classes =
preparation for lectures =
preparation for assessment/exam =
completion of project tasks =
consultations =
e-learning =
assessment/exam =
other – self-study =
other (specify) =
TOTAL:
Number of ECTS points: 
including practical classes: 


	PREREQUISITES 
	Basic knowledge of mathematics, chemistry, and physics

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Content delivered in a direct form:
Lecture:
1. Fundamentals of chemistry and the structure of matter: elements, properties of matter, atomic structure, chemical bonds
2. Fundamentals of materials engineering – definition, objectives and significance of materials engineering
3. Properties of materials: mechanical (tension, compression, hardness, brittleness, fatigue), thermal (heat capacity, expansion, conductivity, stress), electrical (Ohm's law, resistance, conductivity) magnetic
4. Main groups of materials: metals and alloys (steel, titanium, copper), ceramics (porosity, 
Al₂O₃, ZrO₂), glass (glass fibres, sol-gel), polymers (structure, production, examples: PVDF, PCL, PP, PVC), carbon materials (graphite, graphene, nanoforms, production), composites (glass and carbon fibres), nanomaterials (characteristics, examples), renewable materials (wood, cellulose, lignin, starch, PLA, natural fibres)
5. Methods of testing materials: testing of physical, mechanical, 
thermal, electrical and other properties
6. Biomaterials and material design requirements, applications, material selection criteria ,
 basics of tissue engineering (from the material side)
Exercises:
1. Selection of material for use: comparing materials in terms of properties and technical requirements, justifying the choice (also in economic and application terms)
2. Analysis of engineering examples - applications of metals, ceramics, polymers, composites, nanomaterials, etc.
3. Searching for and evaluating sources: literature, scientific articles, the Internet, critical evaluation of information
4. Discussions and technical argumentation: discussing material issues, group work, communication
5. Presentations and reports: preparing and delivering presentations on material topics, basics of creating a proper presentation

	OBLIGATORY LITERATURE

	1.  M. Blicharski: Inżynieria Materiałowa, Wyd. Naukowe PWN, Warszawa, 2018, lub wydania wcześniejsze

	ADDITIONAL LITERATURE
	Artykuły naukowe tematyczne dostępne w bazie danych ScienceDirect
 1.  L.A. Dobrzański: Podstawy nauki o materiałach, Wydawnictwo Politechniki Śląskiej, Gliwice, 2012 lub wydania wcześniejsze
1. M Blicharski Inżynieria powierzchni Wyd. Naukowo-Techniczne, Warszawa, 2021
2. Laboratorium z nauki o materiałach” praca zbiorowa pod redakcja J. Lisa skrypt AGH 2000
3. Kubiński W., Wybrane metody badania materiałów, PWN Warszawa, 2016
4. Przybyłowicz K., Przybyłowicz J.: Materiałoznawstwo w pytaniach i odpowiedziach. WNT, Warszawa 2004.
5. 4. Krzemień E.: Materiałoznawstwo. Wydawnictwo Politechniki Śląskiej, Gliwice 2004
6. Michael F. Ashby, Hugh Shercliff, David Cebon, Materials Engineering, Science, Processing and design, 4th Edition, Elsevier, 2019

	TEACHING METHODS
(divided into
face-to-face
and e-learning classes)
	Direct form: 
Information and conversational lectures with multimedia presentations using activating methods; independently solving practical case study problems, problem discussion, group work, experiment planning, interpreting research results, drawing conclusions, project-based workshop classes
Student activation using distance learning methods and techniques.
An online course entitled Materials Science has been created for this subject on the WSB platform.

	LEARNING AIDS
	Atlases of real structures, material selection maps, ScienceDirect database, PKN database technical documentation
MS Office (Excel, PowerPoint), ImageJ (free software), Adobe Acrobat

	PROJECT
(if implemented
as part of the course module)
	Not applicable

	FORM AND CONDITIONS OF ASSESSMENT
(divided into 
face-to-face classes and e-learning)
	- Written exam in the form of a standardized test on the Inspera platform
- Exercises: assessment for completing a project/report on laboratory exercises, partial assessments for activity (participation in discussions, answering test questions)
- Assessment of social competences on a scale of 1-4
1 – Unsatisfactory - The student does not recognize the importance of knowledge about engineering materials in the professional practice of an engineer and does not relate it to their activities.
2 – Satisfactory – The student generally indicates the importance of materials knowledge, but does so in a superficial manner and without clear reference to engineering practice.
3 – Good – The student understands the importance of knowledge about engineering materials and is able to relate it to practical tasks and decisions made by an engineer.
4 – Very good – The student fully and consciously relates the importance of comprehensive materials knowledge to the professional responsibility of an engineer and the quality and safety of practical solutions.

The condition for passing the course is to obtain a positive grade for all forms of assessment.


* lecture-lecture, exercises- exercises, lab- laboratory, pr- project, e- e-learning.

