
Course description
	Course title
	Technical physics

	Language of lecture
	English

	Type of course
	Obligatory

	Level of the course, faculty and field it is conducted
	Engineering studies at the Faculty of Animal Sciences and Bioeconomy, Directions: Food Safety and Certification, Occupational Health and Safety

	Form of study
	Stationary 

	Course hours
	Lectures: 15/Classes: 30/Trainings:…. 

	ECTS credits
	4

	Name of lecturer(s)
	Siemowit Muszyński

Marta Arczewska

	Didactic unit
	Department of Biophysics

	Objective of the course
	The aim of the module is to acquire knowledge in the field of physics and the ability to use it to quantify the phenomena occurring in living organisms at different levels of their organization. An acquaintance with the theoretical and practical foundations of various research methods used in life sciences. A greater understanding of the mechanisms and effects of physical  environmental factors on living organisms.

	Pre-requisities
	The knowledge of physics and mathematics at the high school level. The ability to use measuring instruments, perform assigned tasks independently, work in a group and analyze results.

	Learning outcomes
	At the end of the course Student:
· knows the theoretical basis of applied analytical methods, research techniques, measurement methods, methods of estimating the values of selected feature, as well as the principles and methods of observation (“knowledge”).

· solves physics problems involving the physics of biological materials (“knowledge”),

· explains the basic processes occurring in living organisms and selected processes occurring in nature using the basic knowledge in the field of physics, mathematics and chemistry(“knowledge”),

· assesses the validity of physical theories through the design and execution of an experiment, the analysis of uncertainties associated with the measurement of data and the interpretation of the data to draw valid scientific conclusions (“lab skills”),

· works in a team while doing lab exercises, homework and projects required by the didactic program, performing various functions (“competence”).

	References
	1. D. Halliday, R. Resnick, J. Walker, Fundamentals of Physics Parts: 1-5, Wiley & Sons, Incorporated.

2.R.K. Hobbie,B.I. Roth Intermediate Physics for Medicine and Biology, Springer; 5th ed. 2015.

3.G. Roland, Biophysics, Springe; 2012.  

	Teaching methods
	Lectures with multimedia presentation, consultations, labs, group work, discussion and interpretation of results, also using distance learning methods and techniques

	Examination methods
	Permanent evaluation: practical examination (controlling the accuracy of an experiment and correctness of the raport). Periodic evaluation: midterms, written examination.


	Course content 
	Lectures

	
	1.
	The role of physics and biophysics in other life sciences. Fundamental interaction. Definition of basic physical units, the International System of Units (SI). Definitions of basic physical units, SI system. Vectors, scalars, and coordinate systems. Methods of measuring uncertainty in laboratory practice based on laboratory exercises. The characteristics of the measuring instruments, the rules of instrument reading

	
	2.
	Kinematics and dynamics of the material point. Force and Newton’s laws of motion. Newton's law of universal gravitation.

	
	3.
	Rotational motion. Dynamics of the rigid body. Conservation law of energy, momentum and angular momentum.

	
	4.
	Elements of fluid mechanics. Kinetic molecular theory of liquids. Basics of hydrodynamics of perfect and viscous fluids. Newton's law. Laminar flow and turbulent flow, Reynolds number. Continuity of fluid flow equation. The Bernoulli equation and its application. Surface tension. The forces of adhesion and cohesion. Meniscus. Capillarity.

	
	5.
	Oscillatory motion and waves. Elements of acoustics. Wave equation, parameters defining waves and types of waves. Production, properties and propagation of waves. Forced Oscillations and resonance. Acoustic intensity. Doppler effect. Ultrasounds and their importance.

	
	6.
	Properties of the thermodynamic system, parameters and functions of the state; thermodynamic equilibrium. Concepts of internal energy, heat, temperature, work and thermodynamic potentials. Laws of thermodynamics. Statistical interpretation of entropy. A microscopic model of ideal gas. The ideal gas equation.

	
	7.
	Geometric and wave optics. The laws of reflection and refraction, total internal reflection. Basic optical instruments: lenses, prism, optical fiber. Principles of image construction. Interference (Young's experiment) and single slit diffraction. X-ray diffraction on crystals (Bragg's law). Polarization. Optically active substances. Brewster’s law. Birefringence .

	
	8.
	The particle-wave duality of light. Electromagnetic spectrum. Maxwell’s equations. Bohr’s theory of the hydrogen atom (quantization of energy). Photons. The photoelectric effect, the Compton effect, the braking radiation.

	
	9.
	Optical characteristics of biomolecules from the point of spectroscopy – principles of UV – Visible absorption and FTIR absorption. Fluorescence spectroscopy – application with regard to characterization of biomolecules. Jablonski diagram.

	
	10.
	Structure of matter - atom - nucleus -atomic mass and energy units -distribution of orbital electrons - atomic energy levels -nuclear forces -nuclear energy levels- particle radiation. Binding energy. General properties of alpha, beta and gamma rays. Laws of equilibrium – modes of radioactive decay - nuclear isomerism -nuclear reactions - natural and artificial radioactivity interaction of electromagnetic radiation with matter. Biological effects of ionizing radiation.

	
	Classes (Lab experiments)

	
	1.
	Overview of module content. Determination of the acceleration due to gravity by means of a simple pendulum

	
	2.
	Measurement of Young's modulus and ultrasonic wave velocity.

	
	3.
	Determination of the surface tension using stalagmometric method.

	
	4.
	Determination of the coefficient of viscosity of a known fluid using Stokes' method.

	
	5.
	Calculating the entropy change during melting of ice.

	
	6.
	Determining the concentration of sugar using a polarimeter.

	
	7.
	Determination of the solution concentration dependence of the refractive index with refractometry.

	
	8.
	Determination of chlorophyll content using absorption spectroscopy.

	
	9.
	Determination of the radiation absorption coefficient ad the Half-value thickness of absorber materials.
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