
SYLLABUS
REGARDING THE QUALIFICATION CYCLE FROM  2026 TO  2027

1. Basic Course/Module Information 
	Course/Module title
	Modern engineering materials

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	College of Natural Sciences

	Name of the unit running the course
	

	Field of study
	materials science

	Qualification level 
	Master Degrees

	Profile
	general academic

	Study mode
	stationary

	Year and semester of studies
	I year, semester I

	Course type
	 laboratory

	Language of instruction
	English

	Coordinator
	Dr Piotr Potera

	Course instructor
	



* - as agreed at the faculty


1.1.Learning format – number of hours and ECTS credits 

	Semester
(n0.)
	Lectures
	Classes
	Colloquia
	Lab classes

	Seminars
	Practical classes
	Internships
	others
	ECTS credits 

	I
	
	
	
	30
	
	
	
	
	5




1.2. Course delivery methods
- conducted in a traditional way
- involving distance education methods and techniques

1.3. Course/Module assessment (exam, pass with a grade, pass without a grade) 

Laboratory - pass with a grade

2. Prerequisites 
	

Basic knowledge of the structure and physical properties of engineering materials.





3. Objectives, Learning Outcomes, Course Content, and Instructional Methods

3.1. Course/Module objectives
	O1
	THE AIM OF THE COURSE IS TO ACQUIRE KNOWLEDGE IN THE FIELD OF ENGINEERING MATERIALS USED IN MODERN CONSTRUCTION SOLUTIONS; STUDY SKILLS PHYSICAL AND STRUCTURAL PROPERTIES OF MODERN ENGINEERING MATERIALS





3.2. Course/Module Learning Outcomes  (to be completed by the coordinator)


	Learning Outcome
	The description of the learning outcome 
defined for the course/module
	Relation to the degree programme outcomes

	LO_01
	HAVE EXPANDED AND DEEPENED KNOWLEDGE FROM MATHEMATICAL METHODS, PROCESSES IN THE DESCRIPTION AND MODELING OF PHYSICAL PHENOMENA AND PROCESSES
• HAVE KNOWLEDGE FROM THE CONSTRUCTION, USE AND PRODUCTION OF ADVANCED MATERIALS;
• HAVE A DETAILED KNOWLEDGE FROM THERMODYNAMICS NECESSARY FOR THE DESCRIPTION AND MODELING OF HEAT TREATMENT PROCESSES,
• HAVE EXPANDED AND DEEPENED KNOWLEDGE IN SOLVING PROBLEMS RELATED TO INDUSTRIAL TECHNOLOGIES
• HAVE KNOWLEDGE FROM THE DEVELOPMENT OF ENGINEERING MATERIALS IN THE COUNTRY AND THE WORLD;
• HAVE KNOWLEDGE FROM THE TECHNIQUES AND METHODS OF ASSESSING THE PHYSICAL, MECHANICAL, AND SUPPLIES, 
HAVE KNOWLEDGE FROM RAW MATERIALS, PRODUCTS AND PROCESSES USED IN THE MANUFACTURE OF MATERIALS.
• HAVE A BROADER AND DEEPER SUBSTANTIVE KNOWLEDGE IN THE FIELD OF: METHODS, TECHNIQUES, AND PROCESSES FOR THE PREPARATION AND PROCESSING OF ENGINEERING MATERIALS,
• HAVE KNOWLEDGE OF MANAGEMENT, INCLUDING QUALITY MANAGEMENT AND TECHNOLOGY TRANSFER

SKILLS: 
• ABLE TO DECIDE ON HOW TO LEARN AND CARRY OUT THE PROCESS OF SELF-EDUCATION
• ABLE TO PLAN AND CARRY OUT A BASIC STUDY OF THE STRUCTURE AND PHYSICAL PROPERTIES OF ENGINEERING MATERIALS, INTERPRET THE RESULTS AND DRAW CONCLUSIONS AND ASSOCIATE THE STRUCTURE OF THE MATERIAL FROM ITS PROPERTIES
•ABLE TO MAKE THE SELECTION OF EQUIPMENT, METHODS, TECHNIQUES AND MATERIALS FOR ENGINEERING APPLICATIONS, INCLUDING NEW TECHNOLOGIES, DEPENDING ON THE STRUCTURE, PROPERTIES, AND CONDITIONS OF USE
• ABLE TO USE THE KNOWN EXPERIMENTAL METHODS, COMPUTER SIMULATIONS AND THEORETICAL MODELS TO ANALYZE AND SOLVE SIMPLE ENGINEERING PROBLEMS
• HAVE PREPARATION NECESSARY FOR USE IN INDUSTRIAL ENVIRONMENTS
•ABLE TO MAKE A CRITICAL ANALYSIS OF THE FUNCTIONING OF EXISTING TECHNOLOGIES

FINAL COURSE OUTPUT - SOCIAL COMPETENCES 
•UNDERSTANDS THE NEED TO IMPROVE THEIR SKILLS
•IS ABLE TO ADEQUATELY DEFINE PRIORITIES FOR •IMPLEMENTATION SPECIFIED BY YOU OR OTHER TASKS
ABLE TO THINK AND ACT CREATIVELY
• UNDERSTANDS THE NEED OF PROVIDING THE PUBLIC WITH INFORMATION RELATED TO MATERIALS ENGINEERING

	



3.3. Course content  (to be completed by the coordinator)

A. Lectures

	Content outline

	



B. Classes, tutorials/seminars, colloquia, laboratories, practical classes

	Content outline 

	THE OPTICAL PROPERTIES AND THE PUMPING BANDS OF THE RARE EARTH ION LASER MATERIAL 
SPECTROSCOPY OF IRON IONS IN THE LASER MATERIAL.
STUDY MATERIALS BY EPR TECHNIQUE
DETERMINATION OF THE LATTICE CONSTANT FROM XRD FOR THE SELECTED MATERIAL
DETERMINATION OF OPTICAL BAND GAP OF MATERIAL




3.4. Methods of Instruction

Laboratory classes: designing and conducting experiments

4. Assessment techniques and criteria 

ASSESSMENT METHODS:
-LABORATORY CLASSES: CREDIT WITH GRADE
FORMS OF ASSESSMENT:
- CREDIT: IDENTIFICATION OF A CLASS ASSESSMENT BASED ON THE AVERAGE RATINGS OF THE PARTIAL TEST, ACTIVE PARTICIPATION IN CLASSES AND LABORATORY REPORTS


4.1 Methods of evaluating learning outcomes 


	Learning outcome

	Methods of assessment of learning outcomes (e.g. test, oral exam, written exam, project, report, observation during classes)
	Learning format (lectures, classes,…)

	LO-01
	report, observation during classes
	laboratory




4.2 Course assessment criteria 

	COMPLETION OF THE COURSE WILL CONFIRM THE STUDENT'S LEVEL OF ACHIEVEMENT OF THE INTENDED LEARNING OUTCOMES. VERIFICATION OF LEARNING OUTCOMES ACHIEVED IS CONTROLLED DURING THE TIME OF THE COURSE. OBTAINED FROM THE CREDIT RATING OF THE COURSE WILL ASSESS THE RESULTS ACHIEVED. VERIFICATION OF LEARNING OUTCOMES WITH THE KNOWLEDGE AND SKILLS PROVIDED BY THE TEACHER TAKE THE FORM OF TESTS, REPORTS, ACTIVE PARTICIPATION IN CLASSES AND PARTICIPATE IN THE DISCUSSION. VERIFICATION OF LEARNING OUTCOMES WITHOUT THE PARTICIPATION OF TEACHERS' ACTIVITIES WILL BE CARRIED OUT BASED ON THE EVALUATION OF THE STUDENT PREPARE FOR THE LABORATORY. SOCIAL COMPETENCE VERIFICATION WILL TAKE PLACE THROUGH ACTIVE PARTICIPATION IN CLASSES AND PARTICIPATE IN THE DISCUSSION
LABORATORY
- POINTS OBTAINED FROM THE TEST IN EACH SUBJECT MATTER CONTENT OF THE PROGRAM
SUFFICIENT - (51 - 60)% POINT,
+ SUFFICIENT - (61 - 70)% POINT,
GOOD (71 - 80)% POINT,
+ GOOD (81 - 90)% POINT,
VERY GOOD (91 - 100)% POINT.
- POINTS OBTAINED FROM PREPARED REPORT ON AND THE ACTIVITY OF LABORATORY CLASSES:
SUFFICIENT - (51 - 60)% POINT,
+ SUFFICIENT - (61 - 70)% POINT,
GOOD (71 - 80)% POINT,
+ GOOD (81 - 90)% POINT,
very good (91 - 100)% pts.




5. Total student workload needed to achieve the intended learning outcomes 
– number of hours and ECTS credits 


	Activity
	Number of hours

	Scheduled course contact hours
	30

	Other contact hours involving the teacher (consultation hours)
	5

	Non-contact hours - student's own work (preparation for classes, projects, etc.)
	90

	Total number of hours
	125

	Total number of ECTS credits
	5


* One ECTS point corresponds to 25-30 hours of total student workload



6. Internships related to the course/module

	Number of hours

	

	Internship regulations and procedures
	




7. Instructional materials

	Compulsory literature:

Design and Computation of Modern Engineering Materials Editors: Öchsner, Andreas, Altenbach, Holm (book)
-Modern Physical Metallurgy and Materials Engineering By R. E. Smallman,
-Internet source 



	Complementary literature: 







Approved by the Head of the Department or an authorised person


1
