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	1.
	Course Title
	Classroom/lecture (hours)
	Independent study (hours)
	Total workload  (hours)

	
	NEUROPHYSIOLOGY
	60
	60
	120

	2.
	I. COURSE CONTENT 

The aim of the discipline is to provide students with a comprehensive theoretical understanding of the nervous system and its structural units—neurons—their basic structure and functional principles in regulating the vital activity of the organism. The course also introduces students to scientifically grounded methods for addressing complex and urgent problems related to brain processes and mental functions.

II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)
I.1. The course includes the following topics:
Topic 1. Introduction to the subject of "Neurophysiology".
Methods for studying brain activity. Lesion, disruption, and stimulation methods. Stereotaxic methodology, electroencephalography, etc. Introducing substances into the brain (microinjection and microionophoresis). The developmental history of the physiology of the central nervous system.
Topic 2. Evolution of the Nervous System.
Diffuse nervous system. Diffuse-nodal nervous system. Nodal nervous system. Tubular nervous system. Cephalization and centralization of the nervous system. Nervous system of vertebrates.
Topic 3. General Physiology of the Nervous System.
The neuron as the structural and functional unit of the central nervous system. The neuron as the structural and functional unit of the nervous tissue. The concept of a neuron. Transport of substances and axoplasmic flow. Neurosecretion and pinocytosis. Specifics of excitation generation in neurons. Integration of synaptic processes in neurons. The functional element of the brain. The blood-brain barrier. Glia, its functions. Nerve fibers, their types. Conduction of excitation in nerve fibers.

Topic 4. Membrane potentials of nerve elements.
Distribution of charge across the membrane. Distribution of potassium ions and the resting potential. Contribution of chloride ions to the resting potential. Passive transport of sodium cations. Sodium pump. Action potential. Transformation of receptor potentials into excitation processes. Potentials during excitation.

Topic 5. Physiology of Synapses. 
Characteristics and types of synapses. Neuromuscular synapses. Electrical transmission of impulses. Neurotransmitters. Transmission of excitation at synapses.
Topic 6. Reflexes and their types.
Basic principles of reflex theory. Reflex arc. Monosynaptic and polysynaptic reflexes. Types of reflexes.
Topic 7. Nerve centers and their properties.
Concept of nerve centers and their characteristics. Inhibition. Reciprocal and reverse inhibition. Central inhibitory synapses and neurotransmitters. Presynaptic and postsynaptic inhibition. Coordinating and integrative functions of the nervous system. Specific effects of certain toxins on the central nervous system. Inhibition in the central nervous system. Convergence and occlusion. Irradiation of excitation. Dominance principle. Trophic function of the nervous system.
Topic 8. Specific physiology of the nervous system. Spinal cord.
Structure of the spinal cord. Reflex activity of the spinal cord. Reflex arcs of the spinal cord. Reception and conduction of excitation.
Topic 9. Function of the Spinal Cord's Conducting Pathways.
Conduction function of the spinal cord. Main conducting pathways of the spinal cord. Afferent pathways. Efferent pathways. Spinal shock.
Topic 10: The Brain and Its Parts. Functions of the Medulla Oblongata and the Pons.
Structure of the brain. Hindbrain. Medulla oblongata. Pons. Reticular formation. Reflex activity of the hindbrain. Functions of the reticular formation of the hindbrain.
Topic 11: Physiology of the Midbrain and Cerebellum.
Midbrain. Substantia nigra. Quadrigeminal plate. Red nuclei. Involvement of the midbrain in motor control. Red nucleus of the midbrain. Decerebrate rigidity. Cerebellum. Physiology of the cerebellum.
Topic 12. Physiology of the Diencephalon.
Diencephalon. Hypothalamus. Involvement of the hypothalamus in autonomic and temperature regulation, control of behavioral reactions. Hypothalamic–pituitary regulatory system. Limbic system. Role of the limbic system in forming emotions. Sensory areas of the cerebral cortex. Involvement of the cerebral cortex in motor control. Electrical phenomena in the cerebral cortex.
Topic 13. Physiology of the Cerebral Cortex of the Cerebral Hemispheres.
Areas of the cerebral cortex differing in function. Motor areas of the cerebral hemispheres. Sensorimotor areas: first and second somatosensory areas. Electrical phenomena in the cerebral cortex. Involvement of the cerebral cortex in motor control.
Topic 14. Autonomic (Vegetative) Nervous System.
Autonomic (vegetative) nervous system. Structural and functional characteristics of the somatic and autonomic nervous systems. Sympathetic, parasympathetic, and metasympathetic divisions of the autonomic nervous system. Afferent and efferent links of the autonomic reflex arc. Synaptic transmission in the autonomic nervous system. Ganglia of the autonomic nervous system, their functions. Preganglionic and postganglionic nerve fibers and their functional differences. Mechanisms of excitation transmission in autonomic ganglia. Neurotransmitters in its synapses. Acetylcholine. Adrenaline and noradrenaline. Transductors. Serotonin. Adenosine triphosphate. Candidate neurotransmitters and active factors.
Topic 15. Centers Regulating Autonomic Functions and Autonomic Reflexes.
Reflex activity of the autonomic nervous system. Influence of the autonomic nervous system on organ function. Centers controlling the autonomic nervous system.
III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:
Topic 1: Brain tomography methods. Magnetic resonance imaging (MRI). Positron emission tomography (PET) of the brain.

Topic 2: Electroencephalography (EEG) method.

Topic 3: Preparation of a frog nerve-muscle preparation. Blocking (stopping) the transmission of excitation along the nerve fiber.

Topic 4: Impairment of excitation transmission at the neuromuscular synapse.

Topic 5: Central inhibition of spinal cord reflexes (Sechenov's inhibition).

Topic 6: Temporal and spatial summation of excitation in spinal cord nerve centers.

Topic 7: Determination of reflex time (using Türek's method).

Topic 8: Analysis of the reflex arc of the protective movement reflex.

Topic 9: Importance of the integrity of the reflex arc in the reflex response. Receptive field of the spinal reflex.

Topic 10: Irradiation of excitation in the spinal cord. Reciprocal inhibition of spinal reflexes (induction phenomenon).

Topic 11: Comparison of the excitability of nerve and muscle (direct and indirect stimulation of muscle).

Topic 12: The effect of strychnine and narcosis on the central nervous system (CNS).

Topic 13: Investigation of reflex responses in humans. Spinal reflexes: knee jerk and Achilles reflex.

Topic 14: Autonomic nervous system. Analysis of reflex arcs (comparison with somatic nervous system arcs).

Topic 15: Study of autonomic reflexes in humans.



	
	

	
	IV. INDEPENDENT STUDY AND ASSIGNMENTS
       In the section "Independent Learning and Independent Work," the format and content of independent learning, topics and tasks intended for independent work, as well as the types of assignments (such as reports, essays, independent (creative) work, problem-based lectures, etc.) that students are required to prepare during independent study sessions are included.
Independent Study Tasks
1. The mechanism of excitation transmission at synapses of the central nervous system.

2. Methods of studying neurons.

3. Development of reflex reactions.

4. Functions of the spinal cord's conducting pathways.

5. Tonic reflexes of the brain stem.

6. Influence of the reticular formation on the spinal cord and proprioceptors.

7. Interrelationships (reticulocortical) between the reticular formation and the cerebral cortex.

8. Involvement of the thalamus in the formation of sensations.

9. Functions of the paleostriatum.

10. Electrical phenomena in the cerebral cortex.

11. Sensory zones of the cerebral cortex.

12. Associative zones of the cerebral cortex.

13. Functions of the limbic system.

14. Blood supply and cerebrospinal fluid of the brain.

15. The blood-brain barrier.

16. Functions of autonomic ganglia.

17. Tonicity of autonomic centers.

18. Transmission of impulses at synapses of the autonomic nervous system.

19. Features of the innervation of sweat glands and blood vessels.

20. Sympathetic innervation of skeletal muscles, the central nervous system, and receptors.

21. Participation of the autonomic nervous system in organism reactions.

22. Centers controlling autonomic functions in the spinal cord, medulla oblongata, and midbrain.

23. Significance of the reticular formation, cerebellum, and subcortical nuclei in the control of autonomic functions.

24. The role of the cerebral cortex in the control of autonomic functions.

	3.
	V. Learning outcomes / Professional competencies
Upon successful completion of this course, the student will be able to acquire a comprehensive understanding of the structure and function of the nervous system, neural signaling, and integration, and apply this knowledge to interpret the regulation of physiological processes and behavior. 

	4.
	VI. Teaching technologies and methods
· lectures;

· interactive case studies;

· seminars (logical reasoning, rapid Q&A sessions);

· group work;

· individual projects;

· team projects for collaborative work and defense.


	5.
	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.

ECTS A (5): A student receives a grade of 5 if it is determined that they can draw independent conclusions and make decisions, think creatively, conduct independent observation, apply acquired knowledge in practice, understand, know, can express, and articulate the essence of the subject (topic), and have a conception of the subject (topic)..

ECTS B (4): A student receives a grade of 4 if it is determined that they can conduct independent observation, apply acquired knowledge in practice, understand, know, can express, and articulate the essence of the subject (topic), and have a conception of the subject.

ECTS C (3): A student receives a grade of 3 if it is determined that they can apply acquired knowledge in practice, understand, know, can express, and articulate the essence of the subject (topic), and have a conception of the subject.

ECTS D (2): A student receives a grade of 2 if it is determined that they have not mastered the curriculum, do not understand the essence of the subject (topic), and do not have a conception of the subject.
Intermediate assessment is conducted once per academic semester in the form of a written assignment. 

Throughout the semester, students are regularly and cumulatively assessed in each topic covered during practical and laboratory sessions. In this process, consideration is given to whether the student has completed practical and laboratory assignments as well as independent learning tasks on time and in full, along with their active participation in the sessions. 

Written. When developing the final assessment versions, it is necessary to strictly adhere to the requirements specified in the provided sample. Each version must include five questions: two questions (40%) based on classroom activities and three questions (60%) based on independent study. The number of versions depends on the number of students, as an individual version is assigned to each student.
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	7.
	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 Biology on ___, 2025.

- Approved and recommended for confirmation at the meeting No. ___ of the council of the faculty of Biotechnology on ___, 2025.

- Discussed and approved at the Meeting No. ___ of the Council of NamSU on ___, 2025.
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