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Educational outcomes

Profile subject: Dissertation exam
Recommended semester: 4rd
Acquired knowledge: 
• in the cognitive field, the student can:
• independently and creatively use professional sources,
• apply knowledge from the field of physics and physics teaching theory in solving specific problems
Acquired skills: 
• analyse and evaluate the current state of the problem in their field,
• synthesise and apply acquired theoretical knowledge in practical educational activities,
• adequately choose research procedures and apply them functionally,
• in the affective area, the student can:
• present and defend their professional opinion on the problems of educational work and look for ways to solve them,
• in the psychomotor area, the student can demonstrate his language, professional culture, and attitude towards the professional problems of his studies.
Acquired competencies: work scientifically in the field of physics, teaching theory and putting the acquired knowledge into practice

Profile subject: Educometry 
Recommended semester: 3rd
Acquired knowledge: 
Processing of obtained scientific results using the statistical method. Acquiring knowledge about data processing software. Creating correct statistical conclusions
Acquired skills:
With the topics discussed, the student can orientate himself in terminology; he can name specific situations and examples based on the definition. A graduate of the subject - a doctoral student - can primarily:
• apply the correct statistical method to the entered data,
• choose a suitable graphic processing for the entered data,
• independently use the selected statistical software for the entered data,
• analyse and evaluate numerical outputs of processed data,
• interpret the conclusions correctly.
Acquired competencies: work scientifically in the field of physics, teaching theory and putting the acquired knowledge into practice

Profile subject: Methodology of educational sciences 
Recommended semester: 2. 
Acquired knowledge: 
After completing the course, the student will be able to:
• comprehensively and systematically characterise the essence of science and scientific research in educational sciences,
• evaluate the importance of scientific research in educational sciences,
• analyse various concepts of the methodology of educational sciences,
• analyse the relationship between theory and empiricism in scientific research,
• critically evaluate quantitative and qualitative methodological procedures,
• independently formulate problems arising from educational reality,
Acquired skills: 
•  propose a research project concerning the established problem,
• design and construct measuring instruments, research techniques,
•  apply quantitative and qualitative data processing procedures in research,
•  formulate conclusions, propose complex solutions to problems,
•  derive recommendations for the field of educational reality based on a critical analysis,
Acquired competences:
To argue and be able to defend one's position based on the results of scientific research.

Profile subject: Final thesis for the Dissertation Exam and Project of the Dissertation
Recommended semester: 3rd 
Acquired knowledge:
General knowledge:
• acquires the ability to apply general knowledge at the assessment level;
• analyse and evaluate the current state of the problem in their field;
• present and defend their professional opinion on the problems of educational work and look for ways to solve them;
• acquires knowledge about priorities related to increasing the effectiveness of the educational process with physical content;
• identify basic problems in the field of teaching physics;
Professional knowledge:
• will acquire professional and methodological knowledge from the didactics of physics, serving for innovations and the application of innovative methodological procedures;
• can characterise basic trends and areas of modernisation of educational methods, supporting critical thinking and student activation;
• professional and methodological knowledge in the field of physical education;
• professional knowledge in the application of the use of progressive forms and means of the educational process;
• synthesise and apply acquired theoretical knowledge in practical educational activities;
• search for and propose solutions to selected current problems of physical education;
• formulate the basic starting points of the work;
Acquired skills:
 Cognitive skills:
• independently and creatively use professional sources;
• apply knowledge from the field of physics and physics teaching theory in solving specific problems;
• create and formulate new hypotheses, judgments and strategies in connection with the issue of teaching physics;
• evaluate theories, concepts and innovations;
 Practical skills:
• adequately choose research procedures and apply them functionally;
• create and formulate working hypotheses of scientific research;
• prepare and implement scientific research in the theory of teaching physics;
• evaluate the results of scientific research;
• develop and implement examples of the application of own findings resulting from theoretical analysis and own scientific research;
• purposefully design, verify and implement new research and work procedures;
Acquired competences:
Graduates of the study have competencies related to:
• critical, independent and analytical thinking applicable in unpredictable and changing conditions;
• the ability to present the results of research and development before the professional community;
• planning one's development and the development of the field in the context of scientific and technical progress
 
Profile subject: Selected chapters from physics
Recommended semester: 3rd
Acquired knowledge:
The lecture graduate will acquire basic knowledge about the experimental study of the structure of substances using methods that use diffraction and inelastic interaction of various types of radiation and accelerators.
Acquired skills:
Based on this knowledge, the graduate can explain it to students and gain an overview of current events in physics. The graduate can also define basic concepts from the field of nonlinear optics.
Acquired competences:
To orient oneself in the phenomena and laws governing nonlinear optics. To understand the relationships of these phenomena and laws to each other and their links to technical and technological disciplines and technical systems (or devices, machines and tools) used in science, research, production, healthcare and other areas of society today and concerning the near future.

Profile subject: Selected chapters from didactics of physics
Recommended semester: 1st
Acquired knowledge:
General knowledge:
• can navigate the development of opinions on the teacher's personality in society;
• based on knowledge of the history of the development of various educational concepts, he can evaluate and define current educational trends and developments in the field of innovative educational methods and means;
• identify and describe the positive and negative impacts of the school reform on physical education;
• acquires knowledge about priorities related to increasing the effectiveness of the educational process with physical content;
Professional knowledge:
• He will acquire professional and methodological knowledge from the didactics of physics, which is relevant for innovations and the application of innovative methodological procedures;
• can characterise basic trends and areas of modernisation of educational methods, supporting critical thinking and student activation;
• professional and methodological knowledge in the field of physical education;
• professional knowledge in the application of the use of progressive forms and means of the educational process;
• professional and methodological knowledge in the field of developing students' cognitive interest;
Acquired skills:
Cognitive skills:
• can apply professional and didactic knowledge from the field of science education when innovating the teacher's pedagogical activity about various educational forms of teaching physics;
• propose and evaluate the application of new progressive educational procedures in physics classes;
• propose and evaluate the application of ICT in physics classes;
Practical skills:
• create and formulate working hypotheses of scientific research;
• prepare and implement scientific research in the theory of teaching physics;
• evaluate the results of scientific research;
• develop and implement examples of the application of proposed innovative methods in teaching physics;
• develop and implement the application of various motivational procedures in the teaching of physics;
• implement methodological procedures and an algorithm for solving physical tasks;
• analyse and critically assess the requirements that a physics teacher should apply in teaching when applying didactic principles, choosing organisational forms of teaching methods and means in relation to the goals and content of education and other factors of the learning process;
• propose and justify the choice and use of the type and structure of the lesson. Propose effective procedures for the application of differentiated teaching and the application of cooperative methods;
• create models and projects of the department’s activity of interest, evaluate them and propose their implementation in school practice.
• targeted use of modern information technologies in the teaching process.
Acquired competences:
Graduates of the study have competencies related to:
• critical, independent and analytical thinking in unpredictable changing conditions in school practice;
• taking into account social scientific and ethical aspects with a focus on physical education;
• the ability to present the results of research and development to the professional community;
• the ability to respond to changing teaching conditions (changing teacher roles, responsibility, openness to changes in the learning environment, professional development, lifelong learning).

Profile subject: Basics of university pedagogy
Recommended semester: 1st
Acquired knowledge:
Doctoral students will acquire a basic theoretical overview of the university’s pedagogical, social, psychological and legislative education issues. This basis, i.e. an understanding of basic pedagogical and psychological knowledge, will form the starting point for beginning teachers to develop their didactic skills and adequate application in the teaching of subjects in the specialisation. Independent work, exercises and subsequent verification of their quality will develop in doctoral students their pedagogical, social-psychological, communication, self-evaluation and management-management competencies for teaching at a university - at the most general level.
Acquired skills: 
A graduate of the course can:
• Separately and comprehensively describe the system of university pedagogy based on analytical-synthetic thought processes, compare teacher training models in an international context and understand the social function of universities in broad terms.
• Independently and comprehensively characterise the system of higher education didactics, justify the need for didactics for teaching practice at higher education institutions and analyse the basic problems of higher education didactics.
• Comprehensively define the forms and methods of teaching at universities, analyse their specifics and evaluate the importance of their use in terms of educational goals.
• Comprehensively, in mutual contexts and interconnections, define the basic concepts related to the category of the goal (educational goal, competencies, taxonomies of goals, consistency, measurability of the goal, etc.), evaluate the importance of formulating goals, especially concerning their diagnostic function, based on didactic analysis propose a complex of educational goals for a specific teaching subject, apply the principles of formulating a specific academic goal when setting goals for a specific educational unit.
• Characterise the didactic cycle, critically evaluate the importance of the individual phases of the didactic cycle, justify the procedure for processing the preparation for the lesson, propose a project of your own teaching unit on the chosen topic, analyse and evaluate the importance of control and evaluation of the teaching process.
• Project, implement and, based on reflection and self-reflection, critically evaluate the positives and negatives of one's teaching activity (self-evaluation in the framework of the completed output - implementation of the seminar at the university in relation to the design of the teaching unit, its implementation from the didactic point of view, but also from the point of view of pedagogical interaction, communication and rhetoric) and teaching activities of colleagues - doctoral students.
• To analyse the psychological conditionality of higher education, to know the cognitive and personality specifics of adolescence and early adulthood, and the psychologically justified specifics of the teaching process at higher education, emphasising the individual student’s activity.
• Propose complex solutions to indicated pedagogical-psychological problems and initiate their discussion within the group.
• Analyse and evaluate the legislative conditions of higher education and propose comprehensive solutions to the indicated problems.
• Assess the personal and broader social impacts of the results of education based on innovative methods and forms of education.
• To realise the existence of university teachers as a specific social group, its ethical standards, and educational tasks. Arguing and being able to defend one's opinions before the academic public.
Acquired competences:
To work scientifically in the field of physics teaching theory and to put the acquired knowledge into practice
	
Profile subject: Foreign language in academic discourse – English
Recommended semester: 1st – 4th
Acquired knowledge: Graduate of the course:
• Can respond appropriately to inter/multicultural contextual language stimuli.
• Is capable of critical analysis, creating and formulating new hypotheses, judgments and strategies for the further development of the scientific field.
• He is able to evaluate theories and various concepts and then present his work according to the criteria of speech communication using the latest technology.
• Is able to conceive, construct, implement and edit a substantial part of research with scientific integrity and establish scientific or practical assumptions for problem-solving.
• Gets information about the criteria for effective presentation and constructive criticism of language expressions according to the latest communication criteria and theories.
• Through the acquired knowledge and competencies, the graduate can independently, responsibly and innovatively approach his development as well as the development of society in the context of scientific and technical progress concerning ethical principles.
Acquired skills: 
Subject graduate:
• In the field of practical skills, he is able to apply his findings resulting from theoretical analysis and his scientific research of a complex and interdisciplinary nature, as well as propose new research procedures in a foreign language.
• He is able to develop his critical language thinking and critical analysis and is able to select from information redundancy.
• At the application level, he can apply the acquired knowledge and findings in the English language at different levels. He is able to present the results of his research. He is able to communicate with the more comprehensive scientific and lay public (e.g. at conferences, etc.) in his area of ​​expertise in the English language.
• Acquires the skills and methods of scientific research associated with the given field corresponding to the current state of knowledge in the domestic and foreign cultural environment.
Acquired competencies: 
Graduate of the course:
• Acquires general communicative language competencies and professional knowledge, on which he can present his work and the results of his research and demonstrate knowledge of relevant literature in the English language.
• Acquires adequate sociolinguistic competencies at level B2 (according to the Common European Framework of Reference for Languages) to present himself in ordinary situations and the results of his academic work.
• He will develop pragmatic competencies, with the help of which he will be able to interact meaningfully in various situations related to his professional profile.
• His language competencies will correspond to level B2 verbally and in writing in all language skills: listening, speaking, reading and writing.

Profile subject: Individual Study of Scientific Literature (semestral) 
Recommended semester: 1st – 4th 
Acquired knowledge: 
A graduate of the course can:
• search for necessary information in domestic and foreign literature;
• can meaningfully and rationally use information resources within the scope of their publishing activity;
• orientate yourself in the chosen issue;
• formulate the basic starting points of publication outputs;
• formulate your thoughts and conclusions;
• apply basic concepts to the chosen issue;
Acquired skills:
• in the cognitive field, the student can:
• independently and creatively use professional sources,
• analyse and evaluate the current state of the problem in their field,
• synthesise and apply acquired theoretical knowledge in practical educational activities,
• adequately choose research procedures and apply them functionally,
• in the affective area, the student can:
• present and defend their professional opinion on the problems of educational work and look for ways to solve them,
• in the psychomotor area, the student can demonstrate his language, professional culture, and attitude towards the professional problems of his studies.
Acquired competences:
To work scientifically in the field of physics teaching theory and to put the acquired knowledge into practice

Profile subject: Stay abroad (weekly)
Recommended semester: 1st – 4th 
Acquired knowledge: The student becomes familiar with the scientific and pedagogical work system at the visited workplace.
Acquired skills:
After completing the course, the student will have the ability to:
• in the cognitive field, the student can:
• apply new methodological procedures;
• independently and creatively use foreign language professional sources,
focused on the given scientific field;
• analyse and evaluate the current state of the solved problem from the point of view
other approaches to researching the chosen issue;
• synthesise and apply acquired theoretical knowledge in
practical educational activity,
• in the affective area, the student can:
• present and defend their expert opinion on the problems of the chosen one
issues;
Acquired competences:
In the psychomotor area, the student can demonstrate his linguistic and professional culture and his own attitude towards the professional problems of his studies.

Profile subject: Selected chapters of modern physics
Recommended semester: 3rd 
Acquired knowledge:
Selected chapters of modern physics will provide the graduate with information on the application of boundary conditions in obtaining the physical properties of substances. The graduate will acquire basic knowledge about the physics of low temperatures, high magnetic fields, and high pressures, methods of achieving them, and the measurement and properties of substances in these conditions.
Acquired skills:
He will acquire basic knowledge about these methods, which he can encounter in practice. Can understand the principle of operation of experimental devices using extreme physical conditions.
Acquired competences:
Use the knowledge gained from experimental facilities when organising experimental and laboratory teaching

Profile subject: School experiment technique
Recommended semester: 3rd 
Acquired knowledge: 
The graduate of the course will gain knowledge from the preparation and organisation of school experiments
Acquired skills:
A graduate of the course can:
• Orientate yourself in the basic physics courses at the university.
• Master the basic knowledge of general university physics. To flawlessly understand the basic laws governing these phenomena.
• Define basic concepts, laws, and phenomena from general physics.
• To understand the relationships of these phenomena and laws to each other as well as their links to technical and technological disciplines. Apply ICT in physics lessons.
Acquired competences:
A graduate of the course can:
• To generalise the knowledge gained so far from the field of information and communication technologies in physics into a realistically existing, mutually dependent system.

Profile subject: Creation of educational aids
Recommended semester: 3rd 
Acquired knowledge:
Basics for the creation of educational aids
Acquired skills:
A graduate of the course can:
• know, understand, critically evaluate and apply the requirements, functions and didactic aspects of 2 and 3D teaching aids for educational purposes
Acquired competences:
Independently and responsibly propose and implement a project of designing, justifying and creating teaching aids for selected topics and problems of teaching technical subjects

Profile subject: Selected problems from didactics of physics
Recommended semester: 3rd 
Acquired knowledge:
General knowledge:
• can navigate the development of opinions on the teacher's personality in society;
• on the basis of knowledge of the history of the development of various educational concepts, he can evaluate and define current educational trends and developments in the field of innovative educational methods and means;
• identify and describe the positive and negative impacts of the school reform on physical education;
• acquires knowledge about priorities related to increasing the effectiveness of the educational process with physical content;
• distinguish and apply the concepts of humanisation and humanitarianisation in physics teaching;
• identify basic problems in the field of teaching physics;
Professional knowledge:
• acquires professional and methodological knowledge from the didactics of physics, relevant for innovations and the application of innovative methodological procedures;
• can characterise basic trends and areas of modernisation of educational methods, supporting critical thinking and student activation;
• professional and methodological knowledge in the field of physical education;
• professional knowledge in the application of the use of progressive forms and means of the educational process;
• professional and methodological knowledge in the field of developing students' cognitive interest;
• identify individual levels of cognitive interest;
Acquired skills:
 Cognitive skills:
• can apply professional and didactic knowledge from the field of science education when innovating the teacher's pedagogical activity concerning various educational forms of teaching physics;
• effectively use and develop the methodology of creating physical concepts;
• propose and evaluate the application of new progressive educational procedures in physics classes;
• propose and evaluate the application of ICT in physics classes;
• use experience from foreign educational systems in the field of physics didactics;
 Practical skills:
• apply and develop the methodology for shaping students' cognitive interest in physics;
• create and formulate working hypotheses of scientific research;
• prepare and implement scientific research in the theory of teaching physics;
• evaluate the results of scientific research;
• develop and implement examples of the application of proposed innovative methods in teaching physics;
• develop and implement the application of various motivational procedures in the teaching of physics;
• implement methodological procedures and an algorithm for solving physical tasks;
• analyse and critically assess the requirements that a physics teacher should apply in teaching when applying didactic principles, choosing organisational forms of teaching methods and means about the goals and content of education and other factors of the learning process
• propose and justify the choice and use of the type and structure of the lesson; propose effective procedures for the application of differentiated teaching and the application of cooperative methods;
• create models and projects of the department’s activity of interest, evaluate them and propose their implementation in school practice.
• targeted use of modern information technologies in the teaching process.
Acquired competences:
Graduates of the study have competencies related to:
• critical, independent and analytical thinking in unpredictable changing conditions in school practice;
• taking into account social scientific and ethical aspects with a focus on physical education;
• the ability to present the results of research and development to the professional community;
• the ability to respond to changing teaching conditions (changing teacher roles, responsibility, openness to changes in the learning environment, professional development, lifelong learning).

Profile subject: Computer-supported physics laboratory
Recommended semester: 3rd 
Acquired knowledge:
- Mastering advanced hardware control (measuring systems, sensors in mobile devices)
- Mastering the control of advanced functions of the used software
- To orient oneself in the issue of a computer-supported physical experiment
Skills:
- Carry out selected experiments using digital measuring systems or mobile devices
- Use more advanced functions of the used programs, including data processing functions
Acquired skills:
• Design a complex physical experiment meeting the requirement of its use in the educational process
• Prepare didactic documentation for the designed experiment and measure the sample measurement
• Master basic formatting of processing outputs
Acquired competences:
• Correctly interpret the results of data processing
• Lead a discussion on alternative ways of implementing the experiment
• The ability to adapt the experiment to the available measuring systems, measuring devices and aids
• The ability to flexibly adapt the design of the experiment to the age and knowledge level of the pupils, to the size and time limitations of the place where the experiment will be carried out, and to the financial possibilities of the school

Profile subject: Seminar on selected problems of physics of border fields
Recommended semester: 3rd 
Acquired knowledge:
Knowledge of contemporary cosmology's basic concepts and ideas - the standard model of the universe’s origin and development.
Acquired skills:
A graduate of the course can:
• explain the basic concepts of the origin and development of the universe
• describe the standard cosmological model
• present basic experiments testifying in favour of the theory of the standard cosmological model
• explain the experimental evidence of dark matter and dark energy in the universe
Acquired competences:
Use the acquired knowledge when organising experimental teaching




