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	I. CONTENT OF THE SCIENCE

The aim of teaching this course is to teach students not only to imagine the place of chemistry and physics in everyday life, but also to develop the skills to study the scientific foundations and apply them in practice, relying on historical data, to understand that these or those achievements were not achieved by chance, but due to deep research, attempts to achieve certain goals, and the alternation of incorrect and correct hypotheses.

 The objectives of the course In teaching physics, students should study the interrelationships of physical and biological processes in nature and their impact on life, and develop a scientific and practical worldview, that is, a correct understanding of the nature of physical phenomena, a connection between the content of each specific task set in the field of natural sciences and the general laws of physics, and the ability to use basic physical measuring instruments and equipment related to their professional characteristics.
II. MAIN THEORETICAL PART (LECTURE)
II.I. The subject includes the following topics:
Topic 1. Mechanics. Kinematics of a material point.

Introduction. Physics and its role in the study of biology. Problems in the study of science, methodological guidelines. The interdependence of physics and biological processes. Mechanical motion. The concept of space, time, number systems. The concept of speed and acceleration in translational and rotational motion.

Topic 2. Dynamics of a material point.

Force. Measurement of forces. Conditions for the equilibrium of forces acting on a point. Newton's laws. The influence of the gravitational field and its change on biological processes and the biosphere. Deformation. Hooke's law. Friction force, the significance of the phenomenon of friction in nature and technology.

Topic 3. Force and body momentum. Impulse.

The law of conservation of momentum. Work of forces. Potential field of forces. Kinetic and potential energy. Translational and rotational motion of an absolutely rigid body. Center of mass. Moment of inertia of a rigid body. Moment of impulse, moment of force, the basic equation of the dynamics of the rotational motion of a rigid body. Gyroscopes.

Topic 4. Vibrations and waves.

Vibrations. Harmonic oscillator. Equation of free vibrations. Mathematical and physical pendulum. Harmonic oscillator energy. Concept of Fourier's theorem. Damping and forced vibrations. Resonance. Waves. Study of the wave equation. Doppler effect for sound waves. Ultrasound and infrasound. Physics of the auditory system. Ultrasound diagnostics.

Topic 5. Fundamentals of the molecular-kinetic theory of gases.

Molecular-kinetic theory of gases. Ideal gas model. Basic equation of the kinetic theory of gases. Absolute temperature. Equation of state of an ideal gas. Gas laws. Uniform distribution of molecules over degrees of freedom. Maxwell's law of distribution of molecular velocities. Stener's experiment. Barometric formula. Bolsmann distribution. Composition and pressure of the atmosphere. Darkness, humidity and its effect on biological processes. The concept of molecular interaction.

Topic 6. Laws of thermodynamics.
First and second laws of thermodynamics. Amount of heat. Internal energy of an ideal gas. The difference between temperature, amount of heat and internal energy. Relative heat capacity. Kelvin-Planck law. Clausius law. Concept of entropy and enthalpy. Entropy of biological systems. Thermodynamic equilibrium. Reversible and irreversible processes. Adiabatic and polytropic processes. Heat conduction, convection and radiation.

Topic 7. Physics of fluids.

Aggregate states of matter. Steady flow of fluids. Continuity equation. Poiseuille's formula. Properties of fluids. Heat capacity of liquids. Liquid solutions and their concentration. Raoult's law. Genre's law. Osmotic pressure. Surface tension and capillarity. Viscosity of liquids. Phenomena occurring at the interface between a liquid and a solid. Clapeyron-Clausius equation. Hemodynamics.

Topic 8. Physics of solids.

Solids. Types of interatomic bonds in crystals. Thermal vibrations of atoms in crystals. Types of crystal lattices. Crystal systems: anisotropic and isotropic. Mechanism of thermal conductivity of crystals. Polymeric substances. Their structure, thermal conductivity and electrical physical properties.

Topic 9. Electricity and magnetism.

Electric charge. Law of conservation of charge. Coulomb's law. Electric field strength. Principle of superposition of fields. Gauss's theorem. Work of electrostatic field forces. Potential. Electric capacity. Capacitors. Electric field energy. Electrodipole. Physical foundations of electrocardiology.

Topic 10. Laws of direct electric current.

Laws of direct electric current. Ohm's law and their differential form. Electrical resistance and methods of their connection to a circuit. Work and power of direct current. Joule-Lens law. Branched circuits, Kirchhoff's rules. Electrical conductivity of biological tissues. Electrophoresis. Electric current in various media. Electrolysis Faraday's laws. Electric current in gases. Temperature dependence of electrical conductivity in metals, semiconductors and electrolytes. Concept of superconductivity. Non-conventional energy sources.

Topic 10. Laws of constant electric current.

Laws of constant electric current. Ohm's law and their differential form. Electrical resistance and methods of connecting them to a circuit. Work and power of constant current. Joule-Lens law. Branched circuits, Kirchhoff's rules. Electrical conductivity of biological tissues. Electrophoresis. Electric current in various media. Electrolysis Faraday's laws. Electric current in gases. Temperature dependence of electrical conductivity in metals, semiconductors and electrolytes. Concept of superconductivity. Non-conventional energy sources.

Topic 11. Electromagnetism.
Magnetic field of currents in a vacuum. Mutual influence of current elements, Ampere's law. Biot-Savart-Laplace law. Lorentz force. Magnetic properties of substances and biological tissues. Laws of electromagnetic induction. Magnetic field flow. The phenomenon of electromagnetic induction. Faraday's law. Lenz's rule, the phenomenon of self-induction. Mutual rotation of electric and magnetic fields. Accumulated electric field. The concept of displacement currents. Maxwell's equations (in integral form).

Electromagnetic wave equation. Foucault currents. Alternating current. Oscillation contour. Quasi-stationary currents. Dissipative power in an alternating current circuit.

Topic 12. Optics.

The law of refraction and refraction of light. Complete physics of light. The eye and visual system. The structure of the electron microscope. Wave theory of light.

Topic 13. Interference, diffraction of light.
Coherent waves, polarization and dispersion of light. Malus's law. Thermal and chemical effects of light. Photoluminescence, fluorescence and phosphorescence. Physical interpretation of the laws of plant fluorescence. Concept of holography, study of the effect of electromagnetic waves on biological objects.

Topic 14. Quantum properties of light.

Quantum theory of light. Planck's formula. Photoelectric effect and its laws. Photon energy and momentum. Light pressure. Lebedev's experiments. Compton effect. Thermal radiation. Quantum character of radiation. Krieghoff's law. Absolute blackbody and its laws of radiation. Stefan-Bolsmann law. Scattering of light. Spectroscopy. Types of spectra.

Topic 15. Atomic and nuclear physics.

Quantum mechanics of atoms and molecules. Quantum number. Bohr's theory for the hydrogen atom. Bohr's postulates. Concept of spin. Magnetic properties of the atom. Orbital and spin magnetic moment of the atom. Magnetic moment of the nucleus. Pauli principle. Composition of the atomic nucleus. Nuclear forces. Natural and artificial radioactivity. Half-life of radioactive substances. X-ray spectroscopy. Frank and Hers experiment. Lasers and their working principle.
Laboratory topics
1. Work with a device for determining the acceleration of free fall using a mathematical pendulum.

Study the period, frequency, and amplitude of oscillation of a mathematical pendulum. Study the acceleration of free fall and its physical nature.

2. Work with a device for determining the modulus of elasticity from bending.

Determine the modulus of elasticity and strength of a body from bending and stretching.

3. Determine the density of floating and sinking bodies using the hydrostatic weighing method.

Study how to determine the density of bodies immersed in a liquid using the hydrostatic weighing method and demonstrate the practical verification of Archimedes' law for floating and sinking bodies.

4. Work with a device for determining the coefficient of internal friction of a liquid using the Stokes method.

Determine the coefficient of internal friction (or viscosity) of a liquid using the Stokes method and study the laws of motion of a spherical body in a liquid experimentally.

5. Working with a device for studying the electrostatic field using an electrolytic bath.

Experimentally studying the distribution of the electrostatic field using an electrolytic bath, determining the shape of equipotential lines and lines of force, and practically demonstrating their interrelationship.
IV.1. INDEPENDENT WORK
1. Find videos explaining the kinematics of a material point, speed and acceleration in translational and rotational motion.

2. Kinematics and dynamics of a material point, forces in mechanics. Presentation of scientific articles and theses written on the topics of Newton's laws.

3. Impulse, law of conservation of momentum. Work of forces. Presentation on the topic of the potential field of forces.

4. Preparation of abstracts on the topic of kinetic and potential energy.

5. Presentation of scientific articles and theses written on the topics of an absolutely rigid body, center of mass.

6. Preparation of slides on the topics of the moment of inertia of a rigid body, moment of momentum, moment of force, gyroscopes.

7. Presentation of scientific articles and theses written on the topics of vibrations and waves, harmonic oscillator, equation of free oscillations.

8. Mathematical and physical pendulum, harmonic oscillator energy.

9. Familiarization with scientific works on the molecular-kinetic theory of gases.

10. Familiarization with coursework on the ideal gas model, the equation of state of an ideal gas, intermolecular interaction forces, real gas.

11. Learning to prepare videos on the topic of adiabatic processes, presentation on the topic of entropy.

12. Learning to prepare videos on the topic of solids.

13. Presentation of scientific articles and theses written on the topics of gas laws, degrees of freedom of molecules.

14. Preparation of slides on the topics of thermodynamics, enthalpy and entropy.

15. Familiarization with coursework on the topics of electric charge, Coulomb's law.

16. Preparation of abstracts on the topics of electric field energy, electric field in dielectrics, dielectric permeability and polarization of dielectrics.

17. Presentation of scientific articles and theses on the topics of magnetic field of currents in space, magnetic dipole moment, magnetic absorption of the medium.

18. Preparation of abstracts on the topic of light interference, coherent waves.

19. Presentation on the topic of light diffraction, diffraction grating.

20. Presentation of scientific articles and theses on the topic of quantum mechanics of atoms and molecules.

When completing independent educational tasks in science, students must fulfill the following tasks and obligations:

a) actively work with the textbook, educational materials for in-depth study of the given topic;

b) prepare in advance for lectures, practical classes and control types (tests and exams), use time efficiently;

c) submit each of the independent educational tasks within the specified deadlines;

d) know and comply with the condition that tasks will not be accepted after the deadline for submitting independent learning;

e) know and comply with the requirement not to allow plagiarism (copying) when completing independent learning tasks.

It is recommended that independent learning tasks in the subject be completed on the basis of the principle of alternation in the following forms:

1) prepare analytical information (essay) on the topic;

2) perform calculation and drawing work;

3) prepare an analytical presentation (presentation) on a specific topic;

4) find a specific solution to a given problem and analyze it;

5) conduct an extensive analysis of the given problem, give it a definition and conclusions;

6) prepare a scientific article, theses and reports;

7) solve non-standard problems of practical content and work creatively.
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	V. THE RESULTS OF THE EDUCATION
Upon successful completion of the discipline General Chemistry and Physics at the bachelor’s level, the student will demonstrate an understanding of the fundamental principles of chemistry and physics and their role in explaining natural phenomena and everyday processes. The student will be able to apply basic scientific concepts and laws to practical problems, analyze experimental results, understand the role of hypotheses and experimentation in scientific inquiry, and use foundational chemical and physical knowledge in educational and applied contexts.
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	VI. Teaching technologies and methods
• lectures;

• interactive case studies;

• laboratory (logical reasoning, quick questions and answers);

• work in groups;

• making presentations;

• individual projects;

• projects for teamwork and defense.
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	VII. STUDY AND EXAMINATION REQUIREMENTS
Credits allocated for the course are awarded to students only upon achieving positive results in the assessment types for each semester.

Assessment Types: 
Midterm (MA) and final (FA) assessment types are used to assess students' knowledge in the subject.

Assessment by assessment types is carried out on the following assessment criteria: 5-“excellent”, 4-“good”, 3-“satisfactory”, 2-“unsatisfactory”.

Grading Criteria:
ECTS A (5): The student understands the essence of the subject, thinks creatively, makes independent conclusions and decisions, applies the knowledge gained in practice;

ECTS B (4): The student understands the essence of the subject, conducts independent observations, applies the knowledge gained in practice;

ECTS C (3): The student understands the essence of the subject, applies the knowledge gained in practice;

ECTS D (2): The student has not mastered the subject program, does not understand the essence of the subject, and has no idea about the subject.

Midterm Assessment: Conducted once per semester in written form.

Students are regularly evaluated during practical (seminar) sessions throughout the semester. Performance in these sessions, as well as the timely and complete completion of independent study tasks and participation in class activities, is taken into account for the interim assessment.

Grades from practical sessions and independent study assignments are averaged with the interim assessment grade and recorded officially.

A student who receives an unsatisfactory grade or misses the interim assessment without valid reason may retake it only once before the final assessment.

 Final Assessment: Conducted in written form at the end of the semester according to the approved schedule.
When forming variants for the final assessment, it is required to strictly follow the requirements specified in the provided sample. That is, each variant must contain 50 questions: 20 questions (40%) based on classroom (in-class) sessions and 30 questions (60%) based on independent study sessions.
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	The curriculum has been developed and approved by Namangan state university as follows:
- Discussed and recommended for approval at the meeting No. ___ of the department of Physics on ___, 2025.
- Approved and recommended for confirmation at the meeting No. ___ of the council of the faculty of Physics and mathematics on ___, 2025.
- Discussed and approved at the Meeting No. ___ of the Council of NamSU on ___, 2025.
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N.B. Kholboyeva - Senior Lecturer at the Department of Physics, Namangan State University.
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