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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	0

	
	Seminars
	0

	
	Practical exercises (school internships)
	45

	Total in-class work
	45

	Out-of-class work
	Self-preparation for tutorials, seminars, scientific experiments, practical exercises and tests.
	30

	
	Making reports of experiments and practical exercises.
	30

	
	Consultation and assessment on practical exercises reports.
	15

	
	Preparation for colloquium and final assessment.
	15

	Total out-of-class work
	90

	TOTAL ACADEMIC WORK
	135

	ECTS credits in-class work
	1,5

	ECTS credits out-of-class work
	3

	TOTAL ECTS CREDITS
	4,5


	№
	Grade components

	% of the grade

	1. 
	Verification of knowledge and skills during practical exercises.
	30

	2. 
	Presentation and analysis of the experimental results of practical exercises as protocols and reports.
	20

	3. 
	Colloquium for final assessment 
	50

	Prerequisite for obtaining a current appraisal is to complete all exercises included in the course. Students must present a valid report for each practical exercise.

With more than three absences from laboratory practice without a valid reasons, students are not allowed to complete the course, and will be forwarded for the corrective session.
Students who missed a laboratory for good reasons, should work in additional groups that are organized further by the lecturer.

The final assessment is formed by current control and after successfully passed colloquium.
Students, that proved their knowledge and skills during the laboratory exercises, have done all exercises and have prepared a valid (correct) reports on the experiments in due time, receive an excellent marks.


	Outline of the course:

	The course named “Laboratory Exercises in Mechanics”, is one of the first and the most fundamental practical course in the bachelor degree education in Faculty of Physics. 
The main purpose of the course is to build a fundamental knowledge and to prepare the students for their further education in the physical science. The practical exercises allows students to put into practice their knowledge, to learn the rules and techniques for measurements and to acquire skills for independent laboratory and research work in the mechanics.
The man aims of the students education are:
- to acquire basic experimental habits and skills in conducting measurements
- to learn to determine basic quantities by direct or indirect measurements
- to understand uncertainties in measurement and propagation of errors
- to understand in details the basic physical laws and phenomena
- to learn how to process and analyze the experimental results obtained
- to understand the concepts of the uncertainty and the statistical distribution related with various techniques for determination of physical quantities

	


	Preliminary requirements:

	The student should has basic knowledge of mathematics from secondary education.

The students should has a good knowledge of physics from secondary education.


	Key competences acquired:

	· Acquisition of long-term skills for working in a research laboratory in the area of natural sciences.

· Improve the culture and develop routine in the basic laboratory operations supporting each physical experiment.
· Obtaining a practical understanding of the manifestation and application of the basic physical laws in Mechanics.

· Obtaining practical skills for working with measuring instruments and instruments.
· Receive practical experience in different methods for study and measuring the basic regularities in the physical science.
· Acquisition of advanced knowledge and ability to estimate the uncertainties in measurement and propagation of errors in measurements and calculations.


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	0

	
	
	0

	
	Seminars
	0

	
	
	0

	
	Practical exercises
	45

	1.
	Introductory Exercise - Understand the rules of the laboratory and the lab's safety rules and safety rules. 
	3

	2.
	Accuracy and precision. Uncertainties in measurement and propagation of errors. Caliper, micrometer. Determination of volume and density of a rigid body. 
	3

	3.
	Stroboscopic method for studying mechanical movements. Normal and tangential accelerations.
	3

	4.
	Slanted pendulum. Studying friction during rolling.
	3

	5.
	Study the laws of conservation of momentum and total mechanical energy. Study the rigid body collisions.
	3

	6.
	Atwood machine. Determination of gravity acceleration. Check Newton's second law and the law on the distance at a constant acceleration motion without initial velocity.
	3

	7.
	Moment of inertia.
	3

	8.
	Investigation of the Law of Rotational motion of Bodies with the Loaded Pendulum (Oberbeck Cross).
	3

	9.
	Determination of gravity acceleration with reversing pendulum.
	3

	10.
	Bending elasticity. Determination of I elastic modulus (Young's modulus). Elasticity in torsion. Determination of the II elastic modulus.
	3

	11.
	Coupled pendulums. Frequency spectrum. Beat phenomenon.
	3

	12.
	Determining the coefficient of internal friction of liquids by the method of Stokes.
	3

	13.
	Maxwell's Pendulum.
	3

	14.
	Gyroscope.
	3

	15.
	Construction histogram and distribution curve by repeatedly measuring the period of a mathematical pendulum and compared with the Normal (Gaussian) distribution.
	3


Topics Covered on the Final Exam

	№
	Topic

	The final assessment is formed by current control and after successfully passed colloquium.

Students, that proved their knowledge and skills during the laboratory exercises, have done all exercises and have prepared a valid (correct) reports on the experiments in due time, receive an excellent marks.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 






