Pass-test questions
1. The subject and tasks of physiology, its purpose in medicine.

2. Basics of structure of all substances: an atom, a molecule, a nucleus, an electron, a proton, a neutron, an ion.
3. Structure of an ion. Examples of ions, most widely distributed in an organism. Rules of theirs chemical formulas writing.

4. The mechanism of ions association into molecules. Bases and acids.

5. Exchange reactions. A hydrocarbonate buffer.
6. Acidic and basic properties of solutions. Antagonism of acids and bases. Acids and bases, most widely distributed in an organism.
7. Strong and weak acids and bases of an organism. Exchange reactions.
8. A hydrocarbonate buffer, its properties.
9. Interaction of a hydrocarbonate buffer with lungs and kidneys. рН of different fluids of an organism.
10. Electric field properties.
11. The electric current. Ohm's law.
12. Notions of potential difference, electric resistance and conductor.
13. Conducting properties of different tissues and fluids of an organism.
14. Conditions (some) are necessary to create an electric current. Can there be a conductor without an electric current? Can there be an electric current without a conductor? Can there be an electric current without potential difference? Can there be potential difference without an electric current?
15. What main questions the physiology answers? Examples.

16. The concept of homeostasis.
17. Fluctuation of homeostatic constants.
18. General description of two main organism’s regulatory mechanisms and their levels.
19. Notions of irritability and excitability, rest potential.
20. Kinds of passive transport. Membrane pumps and channels, comparative analysis. 
21. Rest potential, condition of membrane pumps and channels in it.

22. A curve of an action potential. Condition of membrane pumps and channels in it different phases.

23. Action potential, its phases and duration.
24. Condition of membrane pumps and channels in different phases of action potential.

25. Depolarization. Local currents and its importance for a process of depolarization.

26. Re- and hyperpolarization.

27. A curve of an action potential. A notion of a threshold.

28. Stimulus classification types.
29. Total and local action potentials. Rheobase and chronaxy.
30. The laws of “all or nothing” and of “force”.

31. Differences between 3 groups of muscles. The structure of a sarcomere.
32. Muscle cell, its specific organelles, sarcomere.
33. Tetanus, its types and mechanism.
34. Plasticity / elasticity, isometry / isotony contraction of different types of muscles.
35. The modern theory of a muscle contraction.
36. Motor unit of a muscle, the structure of a sarcomere.
37. The work of a sarcomere.
38. Description of phases of a single muscle contraction, its myogram.
39. Energetics of a muscle contraction.
40. Theories of fatigue.
41. Investigating a central theory of fatigue in a practical work.
42. Synapses, their classifications. Structure of a chemical neuro-muscular synapse, principles of its working.
43. Differences between chemoexcited and electroexcited channels (membranes).
44. Comparative characteristics of excitation spreading along a synapse and a nerve fiber.
45. Laws of conduct. Morphology of myelin sheath (origin, nodes of Ranvier).
46. Basic functional units of a neuron and their value.
47. The history of reflexes theory creation.

48. Reflex, reflex arc.
49. Anatomical, functional characteristics of afferent neurons. Bell-Magendie experiment.
50. Classifications of receptors. Examples.
51. Classifications of reflexes. Examples.
52. Classifications of reflexes by intercalary element, effectors and purposefulness. Examples.
53. Minimal scheme of reflex description, own-named reflexes. Examples.
54. General description of regulatory mechanisms and their levels in a body.
55. Humoral regulation and it levels. A notion of hormone, examples. APUD-system.
56. Nervous regulation and it levels. Notions of sympathetic, parasympathetic and metasympathetic nervous systems.
57. Comparison characteristic of somatic and vegetative nervous systems.
58. Somatic, sympathetic and parasympathetic reflexes arcs. Examples of such reflexes.
59. Receptors and mediators of somatic and vegetative reflexes arcs moto- and effector elements.
60. Segmental-metameric principle of somatic innervation. Diffuse location of vegetative fibres.
61. Functional differences between somatic and vegetative nervous systems. Somatic nervous system voluntariness. Examples of somatovegetative reactions.
62. Comparison characteristic of sympathetic and parasympathetic nervous systems. Their reflexes arcs, receptors and mediators.
63. Main sympathetic and parasympathetic centers.
64. Functional differences between sympathetic and parasympathetic nervous systems. Examples of their antagonistic relationship reactions.
65. Antagonistic relationship of sympathetic and parasympathetic nervous systems. Their influence on various organs.

66. Sympathetic and parasympathetic influences on different organs. Examples of such reflexes.
67. Concepts of both antagonism and synergism relations between vegetative nervous system parts. Examples.
68. Respiration and its stages.
69. Transpulmonary pressure, its formation and significance. Other forces influencing on respiration.
70. The mechanism of quite in- and exhalation.
71. Aero-hematic barrier, surfactant. Their significance for breathing.

72.  A content of gases in different environments: atmospheric and alveolar air, arterial and venous blood.
73. Gases transport substances (forms of gases transport). Gas exchange reactions at lung’s level.
74. Gases transport substances (forms of gases transport). Gas exchange reactions in tissues.
75. Three types of a cardiac muscle cells.
76. Cardiac the conductive system.
77. Specific properties of the cardiac muscle, mechanisms of this features.
78. Сardiomyocyte action potential, its differences from an action potential of a skeletal muscle cell.

79. Long refractoriness of a cardiac muscle.
80. Mechanism of diastolic depolarization.
81. Heart as a functional syncytium, work according to the principle "all or nothing".
82. Phases of the cardiac cycle.

83. Mechanical functioning of the heart.

84. Mechanical cardiogram, phases of cardiac cycle and their durations.
85. Atrial cycle. Frank-Starling law.

86. Vetricular cycle and its phases.
87. Cardiac volumes.
88. Levels and mechanisms of cardiac activity regulation. General description.
89. Intra- and extracellular mechanisms of cardiac activity regulation.
90. Intracardiac reflexes.
91. Intracardiac humoral regulation.
92. Vegetative regulation of a heart.
93. Extracardiac humoral regulation. Its differences from an intracardiac one.
94. Different reflexes on a heart activity.
95. Vascular reflexogenic zones. Influences on a heart activity from other organs. Brain cortex regulation of a heart.
96. Influences on a heart activity by changes in plasma of electrolytes content. Its clinical significance.
97. Notion of "blood system".
98. Main blood functions.
99. Peripheral blood.
100. Total amount of blood. Circulating blood volume and its calculating.
101. Hematocrit. Сoncept about the notion of serum.
102. Main values of a general blood test.
103. Basic parameters of biochemical blood tests.
104. Osmotic pressure, colloid-osmotic pressure.
105. Iso-, hypo- and hypertonic solutions. Physiological solutions.
106. Specific functions of electrolytes.
107. Blood total calcium, hyper- and hypocalcemia.
108. Hydrocarbonate anion and its role in blood pH regulation.
109. Gamble rule and its clinical relevance.
110. Blood pH and its regulation. Acidosis and alkalosis.
111. Types of blood proteins and their common functions. Oncotic blood pressure.
112. Blood proteins specific functions.
113. Erythrocytes.
114. Hemoglobin. Its physiological and pathological compounds. 

115. Carboxyhaemoglobin. First aid after carbon monoxide poisoning. Methaemoglobin.
116. Colour indicator. Hemolysis and its types.
117. Erythrocyte sedimentation rate. Suspension stability of blood and its mechanism.
118. General information on digestion. Nutrients groups, their examples.
119. The concept of digestion enzyme, its difference from hormone. Examples.
120. Some main types of digestion. Parietal digestion.
121. Advantages of parietal digestion.

122. Digestion in the oral cavity.
123. Gastric glands and composition of gastric juice.

124. Significance of HCl.

125. Gastric functions.

126. Gastric enzymes and their functions.

127. Composition of pancreatic juice, its enzymes and their functions.
128. Functions of the bile.
129. Digestion in the small intestine and the large intestine.

130. Classification of colonic microflora, value of symbiontic one.
131. Theories of hunger and thirst. Neural and humoral mechanisms of their both formations. True thirst (hunger) and false thirst (hunger).
