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1. PURPOSE AND OBJECTIVES OF MASTERING THE DISCIPLINE

The goal is 10 develop students ' systematic knowledge about the vital activity of the
whale organism and its individual parts, about the basic laws of functioning and mechanisms of
their regulation, about the physiological foundations of clinical and physiological research meth-
ods used in functional diagnostics and in the study of integrative human activity, as well as o
teach them the skills of studying various physiological processes and functions, including
through the use of information and communication technotogies (ICT), develop the ability and
readiness o perform professional tasks using digital tools.

Tasks:

- formation of students ' skills in analyzing the functions of an integral organism from
the perspective of integral physiology and analytical methodology:

- fermation of students ' systematic approach to understanding the physiological mech-
anisms underlying the interaction with environmental factors and the inplementation of adaptive
strategies 0f the human and animal bodies. the implementation of normal functions of the human
body from the perspective of the concept of functional systerms;

- teaching students the methods and principies of studying the assessment of the state
of regulatory and homeostatic systems of the body in an experiment, taking into account their
applicability in clinical practice;

- teaching students the Jaws of funttioning of various systems of the human bodyam
and the features of intersysiem interactions in the context of performing purposeful activities
from the perspective of the theory of adaptation and cross-adaplation;

- teaching students methods for assessing the functional state of a person, the state of
regulatory and hiomeostatic §ystems in various types of purposeful activities;

- teaching students the role of higher nervous activity in the regalation of human phys-
iological functions and purposeful management of the body's reserve capabilities under normal
and pathological conditions;

- introduce o students basic principles of modeling physiological processes and exisi-
ing computer models (including feedback) for studying and purposefully managing visceral
functions of the body:

- formation of students ' fundamentals of clinical thinking based on the analysis of the
nature and structure of inter-organ and intersystem relations with the position of integral physi-

ology for future professional activity.



2, RESULTS EXPECTED AFTER STUDYING THE DISCIPLINE

Competences formed during studying the academic discipline:

Code and name of |

Code and name of the competence the competence |
{or its part) achievement indica-
tor
General professivnal competencies (GPC)
GPC-3: ahility 1o assess marphofunctional, physiclogical conditions and | AJ] GPC-5-
patholopical processes in the human body for solving professional tashs evaluates  morpho-

functional processes
in physiological
conditions

Know:

®excitnbility and its pamameters:

* membtane-ion theary of the otigin of bispatentials;

* classification of perve fibers,

* polar effect of constant on excitable tisspes;

* Jaws of {rritation and patterns of canducting excitation along nerve Tihers;

* importance of recording biopotentials in medicine (EMG, ECG, EEG);

* structire and functions of the myaneural syrapse;

* {he strucitire of muscle fibers, sarcomeres;

* modern theory of the mechanism of musele contraction ("theory of sliding threads” by H. Huxley
and E. Husley):

* strength, work and muscle fatiguc,

* maipho-functional classification of neurois,

# arinetples of feedback in the central nervous system;

* ypes of CNS synapses and classification of neediators;

* the nature of exciting postsynaptic potential and Inhibitory postsynaplic potential;

* functional characleristics of various departments of the central nervous system. The nature of spinal
shock:

* yital centers of the medulla ohiongass;

* mechanisms of functioning and principles of regulation of éndocring cells and endocrine glands:

* types and mechanisms of action of hermones:

* hypothalamic-pituitary neurpendocrioe regulation of physiological functions;

* features of their intemetion in conditions of purposeful behavior and pathology,

* the blocd systemy and its role o mainmining and regulating the body's bomeestatic constants, blood
function:

* characteristics and functional features of physiological blood constants:

* rules of blood ransfusion;

* the value of the biclogical sample during blood transfusion;

“* hemostatic processes and current understanding ofableod clotting mechanisins;

" hasic properties of the heart muscle;

# govities and valvulor gpparios of the hear;

= main mechanisms of regulatron of heart activity, cardiac cycle;

* physiolagical role of the vascular system, regulition of vaseuln: tone and systemic hemaodynamics;

# the relationship between volumerric blood flow and finear velocity at resl and physical exertion;

* mechanisms of filtration and reahsorption at the level of the microcirculatory bed and their regula-
tian;

= peuro-humornl regilation of vaseular tone;

= yentilation of the lungs, lung valumes and eapacities,

= regulation of respimtion, Rawres of respiration in various conditions of existence;

* digestion as a process necessary for the realization of energy and plastic functions of the body:

* Pavloy experiments on the physiology of digestion;

# fgatures of functioning of various departments of (he gastroimtestingl tract. Digestive and non-
digestive functions of the zastromtestinal iraet:

* mechanisins of hunger and satiery:




2 methods of investigation of the digestive system:

* basic processes and mechanisms of mainizining o constant body lemperature!

* the main stages of uring formation and mechanisms of their regulation;

* the principle of operation of the "Artificial kidney" device;

* hasic non-excretory (homeostatic) kidney functions;

* the main morpho-functional fzatures of the arganization of various departments of censory systems.
* theories ofcolor pereeption, perception of sound vibrations, and visual refractive emrors.

* types of higher nervous activity according to Hippocrares and |. P- Pavloy;

* mechanisms of memory, sleep phases, and comical rhythms.

Be able v
- prepare a neuromuseular preparation;
- determine the time of the Tk reflex:
- o reproduce the experience of 1. M. Sechénov's central braking;
- determine blood types.
- determine ESR by Fanchenkoy:
- determine the amount of blood hemoglobin by the Sali method:
- interpret the general blood count and leukocyte formula:
- determine the Rh faclondetermine the specific gravity of urine (urometry);
- conduct and analyze an BCG:
- analyze-your heart ratc.
- perform Stange and Geneh spirography and breath tests;
- calculate the basal metabolic rate using the table and the Harmis-Benedict formula, approx-
imate formitln, and body surface data;
- calculare the specific dynnmie effect of food using the formula;
< calculaie the student's food intake.
- pericrm olfactometry.
- perform a density measurement.
- perform estesiometry.
- reproduce Galvani's experiments;
- tastudy the tendon reflexes in buans (knee, achilles; ete.);
- examine samples for detection of cerebellar staxia (Romberg, finger-nose, knee-heel);
- examine orthostatic and clinostatic samples.

Posses;
- the technique of preparing a nevromuscular preparation of frogs:

- the method of determining the time of the reflex according to the Turk;

- a methad for determining muscle sirength (using hand and stanovoy dynamometers);
- a method for deterinining blood groups and Rh factor using soliklons;

- a method for defermining blood pressure.

- palpation and countiisg of arterial pulse:

- TexHHKOH nposenenns pulse oximetry techniques;

- the method of caleulating personal income fax.

- the method of determiningihe eve-heart reflex of Ashoer:

- techniques for determining visual acuity and fields of view.

- method [or determining color perception.

- technique for calculating the number of red biood cells and white blood cells;
- determination of bloed clotting time, ESR. and hemoglabin content;

- methodology for assessing the osmaotic stability of red blood cells;

- methodology for evaluating the results of a general urinalysis,

- methadology for determining the types of HNA (Eysenck test).

3. PLACE OF THE DISCIPLINE (MODULE) IN THE STRUCTURE OF THE EDU-
CATIONAL PROGRAM
The discipline "Normal physiology" belongs to the basic part B of the curriculum tor the
specialty 31.05.01 Medical aenoScience.
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The course material is based on students ' previously acquired knowledge and skills in biol-
ogy. cyinlogy, chemisiry. physics, histology, embryology, biochemistry, anatomy, Latin lan-
guage. physical culture and sports.

The study of the diseipline "Normal Physiology” is aimed at developing the following gen-
eral professional and professional competencics in students: GPC-3 - 15 able to assess morphofunc-
tional, physiological states and pathological processes in opranuame the human badyto solve professional
problems.

To master this competence, it is necessary 1o know the mechanisms of functioning of the body in
normal conditions and under the influence of environmental factors, reflexese, physical and chemical
properties of blood plasma. structural and functional features of blood, organs of the respiratory syvstem,
excretion, digestion, and othersystems ol the human body,

"Competence

There is a specific competence of GPC-5 "Able to assess morphofunctional, physiologieal

and pathological processes in the human body to solve professional problems” All / GPC-5

Sections of the discipline "Normal physiology"

N Seciion names

Creneral and private neurophysiology. The autonomic nervous system

| Physiology of the endocrine system

—_————

J: | | Intfoduction to the subject, Physiology of excitable tissues
L2

l

.|

|

3
4" | Physiology of the blood system
5. | 'Physiology of the cardiovascular system:
6| Respiratory physiology
7 | Physiology of digestion
8 | Physiology of metabolism and energy
9 | Physiology of nufrition and thermoregulation
10 | Physiology of the excretory system
11 | Physiology of analyzers

B e

Interdisciplinary relations with following disciplines

nin  |Name of the provided (subsequent) 2 3 4 |F 6nFANE |9 LR O
disciplines

Pmpaudcutin;;{" interial diseases +  [FaH+ A R |E

1] —

Dph[hai:rﬂlggy + + |+
Otorhinolaryngology + + D | + |+

Orbsterries and Gynecology Y. M2 &
Pediatrics + BN [+ b = It -
Neurology, medical genetics, ¥+ [HOME A T
feurosurgery

| h | | e

7 Psychiatry, medical psyehology . +
8 Forensic medicine I+

g IMedical rehabilitation + |, o
{10 |Hospital therapy

Faculty therapy +

+
.l.
+i+(+ |+

I | Immunology +

|2 |Phthisiclogy

13 [General Surgery T FF | R

14 |Anaesthesiology, intensivecire, + + |+
intensive care [

FF| |+ |+ * |+ [+
+
+
e
¥




=,

|5 |Faculty Surgery + + |t
|6 |Hospital surgery + + |+
19 |Dentistry B +
20 |Hygiene R
{21 |Radiation diagnostics !
22 |Endocrinclogy + |+ + |E i F = ¥ ¥
23 |Urology +

4. SCOPE OF THE DISCIPLINE AND TYPES OF ACADEMIC WORK

The total labor intensity of the discipline is 8 credits.

Types of work Totul howrs | Number of hours in semesters
1] v
| NI 2 3 4
Contact work (total), inclading: 160 - 64 96
Classroom work .
Lectures (L) B A4 16 28
| Practical exercises (PE), 1] 31 68
Seminars (5]
Latmruﬁ:_n;ﬁrk (LW) 1
Extracurricular activities A A
Independent work of a student (IWS) S\ 92 11 48
Type of intermediate | Exam (E) 36 36
certification -
TOTAL: hours 288 g B0
overall labor intensity | Credit units 8 3 S,

5. CONTENT OF THE DISCIPLINE'S WORK PROGRAM

5.1 Sections of the discipline and eompetencies that are formed during their study

Na Code ofSection Section content
of controlled | name
the gcompe-
sec fence/Indic
tin ptor of
n gchieve-
s
| . i s [ - -
| |GPC-3 (| In- Normal physiology is a science that stidies the life processes of a healthy per-
Al-1 tro- san, The concept of an Granisi and. its constituent elements. Levels of morpho-
duc- | functional organization of the human body. The cell and its funchions. Body tis-
tion | sues (epithelial, cornective, muscular and nervous). their main functional fea-
Lo wres, The concept of an organ, its structural and functional unit of an organ.
the Physiological function, cenorm, Relationship berween structure and function
sub- | Unity of the body and the extemal environment. The concept of the internal en-
ject. | vironment of the body and its components (blood, lymph, intercellular fiuid),
The concept of physielogical constants, Concepts of soft and hard constants.
Concepts of homeostasis, homeokinesis, Physiological adaprive response.
Analytical and systematic approaches to the study of physiolagical processes
and functions. Brief description of the stages of development of normal physial-
ogy: empirical, anatomical and physiological, functional (the principal role of
the warks of W. Harvey, R. Descartes). Formation and development of physiol-

9



Phyysi
ko
gy of
Eare
sita
hle
tis-
ses

ogy in the XIX-XX centuries (significance of scientific works by W. Harvey, R, |
Deseartes, C, Bernard, 15, Dubois-Reymond, G. Helmholtz, C. Sherrington, W.
Cannon), Contribution of foreign and domestic physiologists to the developmen
of physiological seience (D V. Ovsvannikov, 1. M. Sechenov, N A, Mislavsky,
I P. Pavlov, N.E. Vvedensky, A. A, Ukhtomsky. A. F. Samoilov, L. A, Orbely,
K. M. Bykov, E. A. Aseatyan, V. V, Larin, V. N. Chernihiv, G, 1. Kositsky, L. 5.
Stern, P, K. Anokhin, P. V. Simonov, K. 5. Sudakoy, G. G. Muosalov),
Physiological basis of functions. Irritability as the basis of the lissue response to
irtitation. Classification of stimuli, The concept of excitability and arousal. Exci-
fation and infubition as an active state of excitable tissue. Their physiological
role.
Systern arganization.of functions (1. P. Pavioy, P. K. Anokhin). The concept of a
system. Levels of the system organization. The physiological system.
Structure and funclions of biological membranes. Types of membrane transport
proteins, classification and properties of ion channels. History of the discovery
of hioelestric phenomena in living tissues (L. Galvani, E. Dubois-Reymond, K.
Matteuchi). Membrane and ionic mechanisms of the erigin of biopotentials at
rest. Meéthods for recording membrane potentials.
Physiological properties of excitable tissues.
Types of irritation of excitable tissues, Features of local and propagating excita-
tion processes.
Electrophysiological characteristios of the éxcitation process (A. Hodgkin, A.
Huxley, B, Katz). Potential
actions and their phases. loni¢ mechanisms bf excitation, Changes in the perme-
ability of the cell membrane during excitation. Arousal and excitability. Chang-
es in excilability during arousal. Characteristics of refractoriness and exaltation.
The laws of stimulation of single and integral excitable structures; "forces”, "all
ar nothing"”, "forces-durations™ (Weiss-Lapick). The eoneepl of rheobase, chro-
naxia, and usefvl time.
Laws of stimulation under the action of direct current on excitable tissues: phys- |
iological electraton, polar action of direct current (E. Plluger). ‘The concept of |
cat-and anelectroton, Catholic depression, and anodic exaltation. The concept of
rabiosis{ N E. Vvedensky), phases of parabiosis development.
Changes in tissue excitability with a slow increase in depolarizing current, ac-
commodation property.
Classification of nerve fibers, Mechanisms of conducting excitaiion along nerve
fibers. Laws of conducting excitation in the nerves.
Types of signal transmission between excitable cells. The concepr of’ synapse,
Classification of synapses. Functional properties of electrical and chemical syn-
apses.
The mechanism of signal transmission i the chemical synupse. Types of synap-
tic meurotransmitters and neurdmodulators. Features of signal transmission in
neuromuscular and centrnl syuapses: i exciiatory and inhibitory synapses.
Physical and physiological properties of skeletal muscles. The concept of 2 mo-
tor unit, physiological feaiures of fast and slow motor units. Electromyography.
Characteristics of types and modes-of muscle contraction. Time ratio of the exci-
tation cycle, excitability and single contraction of skeletal muscle fibers,
Mechanism of tetanicontraction, Conditions for the occurrence of the optumum
and pessnmum.
Features of the structure of the membrane and sarcomeres of skeletal muscle fi-
bers. The mechanism of muscle contraction.
Electromechanical coupling. Dependence of the muscle contraction force on its
initial length.
Energy of muscle contraction. Pathways of ATP resynihesis. Power and capaci-
ty of the body's energy systems. Functional system of energy supply of muscle
Betiviny.
Physiological features and properties of smooth muscles, Their significance in
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| the myogenic regulation of motor functions of internal organs.

| Gen-

eral
and
pri-
valge
net-
roph
ysi-
olo-

The
A
nimi

Csult ef reflex activity. Types of reflexes.

Marphofunctional organization of & neuron as a unit of the nervous system. Ce-
currence of local and propagating excitations in a neuron, Integrative function of
a neuron. Classification of neurons, The concept of neural networks and their
types. Block-modular concept of centril nervous system activity. The concept of
the merve center th the broad and narrow sense of the word. Physiological prop-
erties of nerve centers Basic principles of excitation propagation in nerve centers
and neural networks.

Principles of cocrdination activity of the central nervous system Reflex principle
of activity of the nervous system and principles of reflex theory, Reflex is the
main mechanism of the body's adaptive response o changes in mternal and ex-
ternal environmental conditions. Links and components of the morphological
hasis of the feflex from the positions of R. Descartes and I, K. Anokhin. Mer-
phological basis of the simplest somatic reflex. The concept of the adaptive re-

The value @i inhibition in the central nervous system. History of the discovery
of peripheral and central inhibition.

Braking functions (protective and coordinating). Types of central inhibition {de-
palarization and hyperpolurization: presynaptic and postsynaptic; translational,
lateral, recurrent, reciprocal).

Unitary-chemical and binary-chemical theories of central inhibition.
Mechanisms of interaction between excilaiory and inhibitory effects on the neu-
ton. Mechanisms of depolarization (pessimistic) and hyperpolarization inhibi-
tion of a neuron.

The role of various parts of the central riervous system in the regulation of phys-
iological functions. Afferent. efferent, and associative areas of the cerebral cor-
tex. Columnar organization of the cortex. Irradiation and convergence of excita-
tions of differenl modalilty in the cortex. The role of inhibitory newons in
providing analytical and synthetic activity of the cortex.

Plasticity of the cortex (E. A, Asratyan). Cortical-subeorical and cortical
visceral velationships (K. M. Bykov),

Funetional asymmetry of the hemispheres in humans. The concept of muscle
tone, Reflex nature and functional significance of muscle lone.

Types of proprioreceptors. their localization, structurs, and fole in maintaining
muscle tone. Morphological basis of the tendon reflex. The mechanism of oceur-
renice and regulation of muscle tone at the spinal Jevel (spinal tonie).

Ways and mechanisms of influence of medulli oblongata and cerebellum struc-
tures on muscle tone. Mechanisim of cccurrence of the siate of decercbration ri-
widity (contractile tone) in a bulbar animal.

Midbrain structures involved in the formation of mesencephalic tone. Plastic
tone in a digncephalic animal.

Participation of components of the strispallidar system and the cercbral cortex in
the regulation of muscle tone,

The concept of tonic reflex. Types of tonic reflexes (static and statokinetic).
Conditions for their ocearrence. Participation of spinal, medulla oblongata, and
midbrain structures in their implementation.

The amtonomic (aulononiic) nervous svstem, Its functions.

Physialogical features of the sympathetic. parasympathetic, and metasymiatric
divisions of the autonomic nervous system. The main types of mediators and re-
ceptors.

The role of various parts of the central nervous system {spinal, bulvar, mesence-
phalic centers, hypothalamus. cerebellum. reticular formation, cerebral cortex)
in the rezulationof the functions of the mmonomous nervous system,

An idea of the typological features of vegetative hemodynamie regulation.
Methods for determining dysfunctions of the autonomic nervous system,

Types of response to emotional stress by indicators of the autonomic nervaus
systen.
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The main components of the endocrine system (local and diffuse endocrine sys-
tems). The concept of endocrine glands. Biopotentials of glandulocytes. Secrefo-
ry evele. Types of endocrine glands. Central and peripheral glands. Working
systems of the endocrine glands (hypothalamic-pituilary, sympatho-adrenal, gas-
troenteropancreatic. ¢fc.).

The concept of endecrine and neuroendecrine cells. Types of biologically active
substances: bormones, ormone-like peptides, neurchormones, neurotransmil-
ters, modulators:

Functional characteristics of hormones that distinguish them from ather biologi-
cilly netive substances. Classification of hormones: by chemical nature {protein-
peptide. steroid, amino acid derivatives), by function {tropic, trigger. effector).
Farms of transmission of regulatory influences using biologically active sub-
stances (autoering, isocrine, paracrine, endocring, nedrocring),

Methods of transporting hormones by blood, Significance of hormone transport
in the bound state.

Mechanisms of action of hormones on target cells (membrane, cytosolic-
nuelear).

Types of physiological action (membolic, morphogenetic, kinetic, corrective)
and the value of hormones.

Mervous (trans - and para-pituitaryyand humoral regulation of the activity of the
endocrine glands. The role of negative feedback loops (ultrashort, short, and
lang) in the self-regulation of the endocrine glands, Hormones of the endocrine
glands (hypathalamus, pituitary, epiphysis, thyroid, thymus, parathyroid, pan-
creas, adrenal. sexual.placents). their influence on metabolic processes and body
funations.

Stress, mechanisms, role i life processes. The role of G, Selye and Russian seis
entists in the development of the theary of stress. Stress as an adapiation phase. -
Short=term and long-term adaptations. Cross adaptation and (s rofe in clineal
practice,

Physi
olo-

gy of |

ihe
Bl

sy5
tem

The concept of blood, blood systems. The amount of eirculoting blood, its com-
position. Blood functions,

Basic hiood constants, their value and functiongl significance. The coneept of
vsmaotic blood pressure.

An idea of the self-regulaiory principle of the mechanisim of maintaining blood
constants. Functional systems that maintan a constant pH and esmotic pressure
of the blood,

The coneept of hemolysis, its types and plasmolysis.

Formed blood elements, thew' physiologicalw significance. The concept of
eryiliro-, lsuco-and thromboesiopoizsis, their nervous and humoral regulation.
Hemoglobin, its compounds, functional significance. Lymph, its composition
and functions.

Understanding the protective function of blood and its manifestations {(immune
reactions, blood clottingy: Blood groups as manifestations of immune specificity
of the body. Types of blood group systems (ABO, Rh-affinity). Their signili-
cance for abstetric and suigical practice.

The process of blood clotiing (hemostasis), its significance.

The main factors involved in the processol blood clotting (tissue, plasma,
thrombo-, ervthro-and lenkocyte), their functional characteristics.

Understanding of the external (tissue) and internal (blood} systems of blood
clotting, blood clotting phases, retraction and fibrinolysis processes.

Factors that accelerate and slow down blood clotting,

The cancept of the first and second anticoagulant blood systems. An idea of the
principles of their functioning.

12



An idea of the functional system that ensures the maintenance of the liguid state
ol blood, Blood coagulation. anticoagulant, and fibrinolytic systems. ]

PC-5
Al-1

/

Physi
olo-
gy of
the
Car-
-
vas-
cubar
5Y5-
tem

The concept of the physiological cireulatory system {cardiovascular system).
Pumping function ofthe heart.

Morpho-functional features opransaaumof the heart organization. Typical and
atvpical (P - and T-cells) cardiomyoeytes, cardiac conduction system, valvular
apparatus, heart cavities,

Physical and physiological properties of the heart musele, The concept of func-
tional syneytia for the heart,

Occurrence and propagation of excitation in the heart. Automaties, its nature.
centers, and gradient. lon mechanisms of excilation of atypical myecardioeytes.
Mechanisins of ocourtence of slow diastolicdepolarization.

Changes in excitability during excitation of typical cardiomyoeytes. Electrome-
chanical coupling. Extrasysiole. Compensatory pause.

Cardise eycle, {ts phase structure. Changes in thetone of the muscle walls of the
heart cavities, changes in their volumes, blood pressure, and the state of the val-
vular apparatis during various phases of the cardiocycle.

The concept of chronc-, batmo-, dromo-, ino= and tonotropic effects as manifes-
tations of regulatory imfluences on heart funciion,

Types of regulation of cardiac activity, Autoregulation: myogenic (hetero - and |
homeametric) and neurogenic mechanisms. Regularities of maniféstations of
myogenic autoregulation (Frank-Starling faw; Anrep's law; rhythmomotropic
dependence).

Nervous and humoral mecharisms of extracardial regulation of cardiac activity.
Humeral effects of harmones, lectrolvtes, mediators and other factors on the
parameters of heart activity.

Nervaus regulation Fealuces of svinpathetic and parasympathetic innervation of
the heart muscle. Mechanisms of parasympathetic and sympathetic influcnces
on heart function, Reflex regulation of heart activity,

Nervous centers of regulation of cardiac activity. Endocrine function of the
heart, Effect of atnonatriuretic peptide on vascular tone and urination.
Funetional glassifcation of blood vessels (amortizing or elastic-extensible, dis-
tribution, resistive, exchange, bypass, capacitive, blood return). Basie Jaws of
hydrodynamics and their use to explain the physiological functions and func-
tions of hydrodynamics.

patterns of blood flow through the blood vessels. Factors that ensure the move-
ment ol blood through the vessels.

Paramieters of peripheral blood circulation (Blood pressure

blood flow velocity, linear and valumetric blood flow velocity, vascular re-
sistance. blood circulation time). Changes in resistance. blood pressure. and
blood flow velocity in different areds of the vascular bed.

Nervous, humoral and myogenid regulation of vascular tone. The concept of ba-
cal vascular tone and auterepulation ol vaseular tone. Vasomotor center (pressor
and depressor divisions), Peripheral and central effects on neuron activity in the
vasomotor cenler.

Concepts of systolic, dinstolic, pulse

and average blodd pressure. Factors that determine the value of blood pressure.
A functional system that supports normal blood pressure levels.

Microcirculation and its rele in the mechanisms of fluid and various substances
exehange between blood and tissues. Vascular module of microcireulation.
Capillary blood flow. Types of capillaries. Mechanisms

transcapillary exchange in the capillaries of the large and small circulatory cir-
cles.

External manifestations of heart activity (electrical, sound, mechanical)
Mechanisms of heart EMF occurrence. Einthoven's theory. Methods of record-
ing electrical manifestations of cardiac activity. Basic ECG leads in humans
{standard, enhanced, tharacic). Bipolar and menopolar ECG leads.
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Structural analysis of a normal ECG in standard 11

assignment. Prongs, complexes, intervals, and segments.

time and amplitude characteristics.

Propagation of excitation in the myocardium (depolurization and repolarization

waves), De-and repolarization potentials at the active electrode. Vector theory of

ECG penesis.

Electrical axis af ihe hear. Physiological variants of its location (normal, hori-
zontal and vertical)..

Methods of investigation of sound manifestations of heart activity (auscultation.
phonocardiography). The origin of heart tones, their types and places ol best-
listening. Methods of investigation of arterial (sphygmography) and venous
(phlcbagraphy) pulses Clinieal OCR of pulse in humans.

Methads for measuring blood pressure (direet and indirect). Methods of Riva-
Rioeci and Korotkov, the technique of their application. The concept of vascolar
tones, an idea ol the mechanisms of their ocourrénce, |

Definition @f the Functional Change Index (FFI) as a method of rapid diagnos-
tics of the state:ol the cardiovascular system.

Methad of variational heart rate monitoring, Statistical analysis of ECG, its nse
for assessing the nature of regulatory influences on heart rate.

Cardiae activity during physical exertion. Cardia¢ output is an integral indicator
of the work of the heart. Mechanism ©f changes in cardiac output dunng exer-
cise. Changes in the heart rate structure under conditions of physically strenuous
activiry,

Regulation of vascular tone during exercise, Mechanisms of strengthening ve-
nous return during muscle work (venous, muscular, respiratory ‘pumps’). Meth-
ods for assessing a person's physical performance based on heart performance
indicators: Harvard Step Test, PWC170 (testing methodology, evaluation data

GPC-5
Al-1
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The importance of respiration for the body. Main stages of the process.

External breathing. Biomechanies of inhalation and exhalation, Pressure in the
pleural cavity, its changes during inhalation and exlialation, Luig volumes and
capacities. Backup capabilities of the respiratory system, Spirometry. spirogra-
phy.

Composition of the inhaled, exhaled, and alveolar air Anatomical, physiologi-
cal, and functional dead spaces. Ventilation and perfusion coefficients, their sig-
nificance in clinical practice.

Aerchematic barrier. Diffusion eapacity of the lungs. Transport of gases by
hlood. Graph of octemoglobin dissociation, Factors influencing the formation
and dissociation of oxyliemoglobin. The concept of oxygen capacity of blood.
Nasal and oral respiration, their features. Funetional conneetion of respiration,
chewing and swallowing processes. Repular breathing.

The concept of the respiratory center in the broad and narrow sense of the word.
An idea of the localization and organization of the structure of the respiratory
center in the broad sense of the word Types of respiratory neurons of the medul-
la oblongnata, their automatics.

The role of various receptors and parts of the respiratory center in the mecha-
nisms of changing the phases of respiration. An idea of the regulation of respira-
tion based on the pertorbation principle and the deviation principle,

Protective respiratory reflexcs,

Mechanism of the first breath of a newbeorn.

Breathing at high and low barometric pressure.

FUS scheme. ensuring the maintenance of constancy of the gas environment of

the bady.

Breathing during physical activity. Estimation of the minute volume of breath.
Regulation of respiration during musele work (humoral and nervous mecha-
nisms). Maximum oxygen consumption (MPC). Relationship between oxygen
consumption and heart rate. True steady state. Oxygen demand, oxygen con-
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sumption, and oxyeen debt during exercise.

GPC-5 /
Al-l
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Digestion, its meaning. types and forms.

Neuro-humoral mechanisms of hunger and satiety.

Analysis of components of the functional systemfor maintaining a constant level
of nutrients in the blood,

Regularities of the organization of the gastrointestinal tract activity on the prin-
ciple of the digestive conveyor.

General principles of newro-humoral regulationof digestive tract functions.
Chewing, its nature, self-regulation. Featuresof the same behavior when chew-
ing food of different consistency, Masticationography, masticationogram analy-
5,

Salivation and alivarion, Nervous and humoral mechanisms of regulation of
these processes. Salivation phases, salivation reflex, adaptivenature of saliva-
Lian.

Swallowing, its phases and mechanisms.

Funictions af the stomach, Quantity, composition and properties of gastric juice.
The value of hydrochloric acid and other components of gastric juice. Phases of
gastric secretion, their neuro-humoral mechanisms.

tntroduction to the features of experimental gastric surgeries and their use for
studying nervous and humoral effects on gastric secretion.

Mator activity of the stomach. Nervous and kumosal factors affecting the motor
and evacuation functions of the stamach

Importance and role of digestion in the duodenum.

Funetions of the pancreas.

Quantity, composition and properties of pancreatic juice. Pancreatic juice en-
zymes released in the activestate and ln the form of zymogens.

Mechanisms af regulution of pancreatic secretion.Typst Self-regulation mecha-
nisms of pancreatic secretion, their significance,

Liver function.

Bile, its quantity, composition, significance for the esophagis. Mechanisms of
bile formation, deposition and hile excretion, their regulation. Enierohepatic, re-
cirenlation of bile acids.

Impormance and role of digestion in the small intestine,

Mechanism of intestinal juice formation. Quantity, property. and enzymatic
composition of intestinal juice. Regulation of intestingl juice separation.

Ciral and membranous digestion, their interrelation

and severity in various parts of the gastrointestinal tract, Intracellular digestion.
Immmnocompetent cells of the gastrointestinal tract,

Motor activity of the small and large intestine, ifs features, significance. mecha-
nisms ol regulation,

Features of digestion, the importance of micraflora in this process. Enzyme
composition of colon juice. The ket of defecation as the end result of digestion
in the colon.

Absorption of digestive praducts in various parts of the digestive tract, its mech-
anisms.

Physi
olo-
gy of
me-
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g}r

Metabolism — as the main condition fior ensuring vital activity and maintaining
homeastasis. Plastic and encrgy role of nutrients. Processes of assimilation and
dissimilation of substances. Metabolism of proteins, fats and carbohydrates,
their regulation,

Regulation of the content of nutrients in the body,

The importance of water for the body. Understanding the regulation of water
and mineral metabolism.

An idea of the energy balance of the body, Caloric value of various nutrients.
Methods of direct and indirect (complete and incomplete gas analysis) calorime-
Iry.

The concepl of caloric value, respiratory coefficient and caloric equivalent of
oxygen, their values for different types of oxidized nutrients. Daily exchange
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and its eomponents. Main exchange, conditions for determining the main ex-
change, lactors affecting its value. Specific dynamie action of nuirients. Work-
ing increase, working exchange. The value of labor exchange in different types

Physiology of nutrition. Principles of rational nutrition erganization. Daily food
ration and basic requirements for it. The norms of nutrients in the daily food in-
lake in accordance with age, profession, und other factors affecting metabolic
Constant temperature of the internal environment of the body. as a necessary

Body temperatire scheme, its daily fluctuations. Poikilothermy, homothermy.

A functional system that maintains a constant temperature of the internal envi-

The kidney is the main excretory organ. Marpho-funictional characteristics of the

Active and passive processes underlying reabsorption. The concept of threshold |
Rotary-countercurrent mechanism of urine concentration at the level of the Hen-
Mechanisms of reahsorption regulation. The role of the main humoral factors:

Understanding of the homesiatic functions of the kidneys (regulation of fuid
volume, psmotic pressure. acid-base balance, the amount of inorgamic and o

The concept of the scnsory system. The concept of he analyzer from the-
positions of L P, Pavlov's teaching. Correlation between the concepts of "sensor

The concept of a sense organ, An idea of the basic and auxiliary structures of the

of labor,
9, GPC-5 (| Physi
Al-1 alo-
gy of
nutri- | processes. A balanced diet. Power mode.
tion | The concept of thermoregulation. Heat production. Heat transfer.
ani
ther | condition for the aormal course of metabolic processes.
mo-
regu- | and hibernation.
la-
tion |- ronment of the body.
10 KGPC-5 /| Physi | The coneeptof isolation, its role in maintaining homeostasis.
Al- olo-
gy of | nephion, features of its blood supply.
the Giomerular Giltration mechanism and its regulation,
ex- | Primary urine, the difference in its composition from blood plasma.
cre- | Reabsorption: mandatory (obligate) and elective (optional).
Lory
sys- | and non-threshold substances,
tem
le loop and collecting tube.
aldosterane and antidiuretic hormone.
Secretion in the renal tbeles. Secondary vrine.
ganic subsiances, bload pressure, hematopoiesis).
| Mechanism ol uringtion, its regulation.
11 GPC-5 /| Physi
Al-1 olog
vy of | system” and “analy»e”.
analy
ZETS. |- SENsOry organ,

The concept of the peripheral (receptor) part of the sensory system, the recoplor,
the receptive field of a neuron,

Functional properties and features of receptors: specificity, high excitability, low
accommadation, ability to adapt; rhythmic generation of excitation pulses,
Classification of receptors according to the following eriteria: reception of inter-
nal or external stimuli; the nature of an adequate stimulus: the nature of sensa-
tions; modality: threshold of irritation; speed of adaptation: connection of the re-
ceptor with a sensory newron.

Mechanism of receptar excitation Receptor and generator potentials. Coding of
signals in recepiors.

Funetional propertics and organization features of the sensor system's wiring
department (multi-level. multi-channel. presence of "sensor funnels”, specific
and non-specific ways of transmitting information). An idea of the three-neuron
organization of the wiring department. Participation of the conduction depart-
ment in conducting and processing afferent excitements,

Features of the organization of the cortical part of the sensory system. Function-
al differences in neurons that are part of different cortical zones. Understanding
the mono - and polymadality of neurons, the mechamism of interaction of senso-
v svatems (vonvergence and divergence of excitements, lateral and recurrent
inhibition, mediator interaction, synaptic receptor synthesis).
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Coding of information in various departments of sensor systems. The ratio of the
intensity of irritation and the intensity of sensation. The Weber-Fechner law.
The main methods of regulating the activity of sensory systems based on the use
of various formis of inhibition of descending influences from the overlymg de-
partments to the underlying ones. The concept of functional mobility. Adapta-
tion of sensor systems.

Marpho-functional characteristics of the visual sensory system.

The concept of visual field and visual acuity. Methods for determining them.
The coneept of refraction, accommodation and adaptation of the eve. Mecha-
nisms of these processes, their anomalies (astigmatism, myopia, hyperopu.
preshbyopial Pupillary rellex.

Mechanisms of color reception and perception, The main types of color pereep-
tion disorderss.

Aaditery sensory system, Sound-trapping structures, sound-conducting path-
ways, and sound-receiving apparatus of the auditory sensory system. MWecha-
nistns of sound reception. Binaural hearing. Methods of research of the auditory
SLNSOTY System.

General morphological and functional organization of the skin sensory system.
Tactile and temperature sensor systems as its components. Classification of tac-
tile receptors, their structural and functional differences. Methods of studying
the tactile sensory system. The concept of spatial threshold of tactile sensitivity.
Classification of thermoreceptors, Methods for studying the temperature sensor
sysiem.

General morphological and functional organization of the taste sensory system.
Receptors of the taste sénsory system. Taste buds, taste buds. Types of taste
buds of the tongue. The mechanism of reception and perception of taste. Meth-
ods of investigation of thé (asle sehsory system {gustometry and [unctional mo-
bility).

General morphological and (unctional organization of the offactory sensory 5vs-
tem. Mechanism of smell reception and perceplion. Methods of olfictory senso-
ry system research (oifactometry), The role of the interaction of the olfactory
and ailier sensory radii in the formation of tasie sensations,

The concept of piin, nociception. Pain functions. Classification of pain.
Morpho-tunctional characteristics of the parts of the moresensory system.
Ancides of the theories of the mechanism of the occurrence of pain (intensity,
synichronization of afferent Now, specificity, gate contral, generators).

Pain as an integrative reaction of the bady to the damaging effect of a stimulus.
Components of the pain response.

The role of the thalamus and cerebral cortex in'the integration and analysis of
pain arousal, Sensory-discriminative and semanticanalysis of damaging eflects.
Concepts of antinociception and antinociceptive system({ANCS). Components
and fimetions of ANTS.

ANCS levels: system of descending inhibitorycontrol of primary afferents and
first relay nuclei; limbic-hypothalamic level; cortical level (secondary soma-
tosensory and orbitofacialregionsof the cerebral cortex).

Neurochemical and necropliysiological mechanisms of ANCS. Presynaptic and
postsynaptic changes inthe ANCE activation pathway.

The concept of pain threshold. Algometry.

Physiological bases of analgcsia, -

b
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The concept of HNA, Understanding the manifestations of HNA (innate and se-
quired behaviors: higher mental functions).

The concept of & conditioned reflex. History of the discovery of conditioned re-
flexes. The significance of the works of 1. P. Pavlov and his followers in creat-
ing the theary of conditioned reflexes and the physiology of HNA,

Comparative characteristics of conditioned and unconditioned reflexes, The val-
ue of conditioned reflexes in the adaptation of animals and humans 1o the condi-
tions of existence.
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tivity | Rules and stages of developing conditioned reflexes. Classification of condi-
tioned reflexes by eriteria: correlations of the nature of conditioned and uncondi-
tioned stimuli (natural and arificial); biological significance of the uncondi-
tioned stimulus (food, defense, ete.): the type of receptors excited by the condi-
tioned irritant (sound, light, ete.); the ratio of the conditioned stimulus to the
first or second signal systems: the complexity of the conditioned reflex (reflexes
1, 2, 3, ete. orders); the nature of changes in the activity of the bodyi positive.
negative); the ratio of the time of action of conditional and unconditional stimu-
li{present, delayed, trace).

The concept of a temporary connection. Paviov's and modern ideas about the
levels of localization of temporal communication and the mechanisms of its
formatio.

Inhihition it HNA, its types: unconditional (out-of-bounds and external}, condi-
tional (Tading, differentiated, conditional inhibition, delayed), conditions of thair
occurtance. Madern understanding of the mechanisms of inhibition in HNA.
The significance of inhibition of conditional reflexes for the organization of
adaptive human activity,

The concept of HNA type (according to 1. P. Paviov). Classification and charac-
reristics of HNA types. The role of HNA types and other individual-typological
characteristics of a pérson in the implementation of adaptive activity

- Concepts of the psvehe and higher mental functions. Types of basic mental
functions (sensation, perception, represeniaiion, atténtion, emotion, motivation.-
memory, speech, thinking, consciousness).

The concept of sensation. An idea of the nature of sensation,

The concept of perception. An idea of i1s mechanism.

The concept of attention. Types of attention. Understanding the mechanisms of
attention from the positions of Pavlov, Ukhtomsky and modern science. Physio-
logical correlates of attention.

The coneept of motivation. Classification of morivations, Concept of the mech-
anism of their occurrence. The role of the hypathalamus and cerebial cortex in
this process.

The concept of emation. Types of emotions, An idea of the mechanism of their
ocedrrence. The vole of various brain structures in the formation of emotional
states. The importance of emations for organizing behavior.

The concept-of memory. Types of memory, Understanding the mechanisms of
shori-term and long-terny memory,

The concept of thinking. Types of thinking. The role of various brain struetures
in the implementation of the thinking process. Abstract thinking development in
human ontogenesis.

The concept of speech. Types of speech and speech functions. Understanding
the mechanisms of speech, functional asyimmetry of the cerebral corlex associat-
ed with the development of speech in hamans.

The concept of consciousness: The concept of sub-and superconscicusness, their
relationship with consciousness,

Introduction to physiological and psychophysiological methods of studying
mental functions.

The concept of purposeful behavior. Analysis of components of the functional
system of a behavioral act.

S

5.2. Discipline sections, labor intensity by type of academic work
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Name of the discipline section

Types of activities
Cin howars)

E L LW W ‘ ISW r total
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I Iner::-duuticlrn to the subject. Physiology of 4 5 |10 [ 29
excitable tissues
2 General and private neurophysiology. 4 s |13 32
_The autonomic nervous system = ;
3 Physiology of the endocrine system 2 6 8 16
4 Physiology of the blood svstem 4 9 7 20
° Physiology of the cardiovascular system 4 [ 7 22
6 Respiratory physiology - 4 3 5 17
7 | Physiclogy of digestion 6 14 |8 28
8 Physiology of metabolism and energy ! 4 6 11
g Phy?gi-;}lugy of nutriton and thermoreg- | 4 é T
ulation A -
10 | Physiology of the excretory sysiem R | 6 8 |8
11 | Physiology of analyzers & (14 |6 26
Physiology of Higher nervous activity A
12 (HNA) 4 0 |8 22
|3 | Infermediate assesment (exam} () 36 R A 36
Tiotal: 36 |44 116 | 62 288
5.4, Themutice plan of lectures
Sec Lecture topics Number of
Ly hours per
n semester
nu 1} IV
mb |
er o I
| | Introduction to physiology. Physiology of excitable tissues. Bioeleetric | -2 |
phenomena in tissues. <
Nerve fibers. Myonewral synapse. Muscle physiology, The mechanism of musele |2 |
contraction, Indicators of muscle physical activity (strength, work, and muscle fas |
tigue). \
2 | General physiclogy of the central nervous system. Neuron, reflex, reflex are. Exci- | 2
tation and inhibition in the central nervous system. Private physiology of the cen-
tral nervous sustem. The role of various parts of the central tervous system in the
| regulation of muscle tone and phasic movements.
Physiology of the autonomic nervous system. 2
3 | Physiology of the endocrine glands. Hypothalamic-pituitary system. 2
4 | Physiology of the blood system. Blood types. 2
Blood cosgulation and anticoagulation systems Q r 3
5 | Physiology of the cardiovascular system, Clmical and physiological methods of | 2
heart research, ~
Total in third semester: o 16
| Hemodynamics, Regulation of systemic cireulation. 2
Fhysiology of respiration. Essence and valve. External respiration, respiratory 2
6 | volumes. Mechanisms of inhalation and exhalation. The pleural cayity.
Gias transport by blood. alveolar-capillary barrier. Regulation of respiration. Fea- 2
tures of breathing in different canditions.
T | Physiology of digestion, essence and meaning. The rale of [ P. Paviov in the 2
study of digestion. Digestive and non-digestive functions.
Dyigestion in the oral cavity.
Digestion in the stomach. Mechanism of evacuation of food from the stomach. 2z




Digestion in the duedenum 12, jejunum and ileum.
Banded and parietal digestion (Ugolev), Digestion in Tonctothe large xmmintes- 2
tine The role of colon microflora. Absorplion in the gastrointestinal fraet, f
8.9 | Physiology of metabolism and energy. Plastic and energy value of proteins, fats, 2
carbohydrates. Physiclogy of rational nutrition. Thermoregulation (physical,
chemical).
10 | Physielogy of the excretory system, Renal and extrarenal pathways of excretion. 2
Nephron, Mechanisims of urination: plomerular filtetion,
Mechanisms of urination: tubular reabsorption and secretion. Regulation of kldnev 2
| function. .
11 | Physiology ofsensory systems. Paviov's theory of analyzers. Receptors and their 2
classification. Physiology of tactile, temperature, olfactory, motor and taste ana-
lyzers, Pain analvzer, elassification of pam.
Visual analyzer. Optical system of the eye. Refractive error, their correction. Reti- 2
nal physiology, photorecepiors, Theories of color perception.
Auditory and vestibuior analyzers, Structure of the auditory analyzer. The mecha- 2
nism of sound percéption. The concept of a visceral analyzer.
12 | Higher nervous activity (HNA). Physiology of the cerebral corex. Electroenceph- 2
alography( EEG), clinical significance of cortical riywthms. The role of T P. Paviov
in the study of HNA. Architectonics of a behavioral act according to Anokhin. |
HNA. Cortical inhibition, its types, Types of HNA ncoording to Htppntrﬂles and 2
Pavioy. Sleep, types, phases, and mechanisms of sleep, Dreams, Features of HNA
i humans, The doctrine of 1 and Il signal systems by Favlov. Functional
|| asymietry of the major hemispheres. 4
Total for the fourth semester: 28
| total 44
5.4 Themsatic plan ol practical classes
Sechion MName of ;ﬁr‘aﬁﬁ!‘ Lrammg topics Forms of Number
munkber control of hours
Il per sein.
cureeni® Vin- ] v
¥ ter-
me-
diate
13
I | PCL Intreductory lesson, 1.Z8 3
Excitable tissues, excitability parameters. Galvam  and | T.ZS 3
Matteuchi's experiments.
Laws of imitation and conduction of arousal. Myoneural | T.ZS, Pr 3
SYHAPSE. =
Muscle physiology: types of mascle contraction. tetsnus, | T.ZS, Pr 3]
 Dynamomelry in humans, |
Final lesson: "Physiology of excitable tissues™. T8 |3
2 Analysis of the reflex are. Determination of reflex time ac- | T,ZS. Pr 3
eording to the Turk. Basic properties of nerve centers, Torm-
infection in the central nervous system. Experments of
Sechenov and Golts.
Physiology of the spinal cord, spinal shock, tendon reflexes in | 1,25, Pr 3
humans. Tonie reflexes. Tests Tor detection of static and dy-
| namic ataxia. i |




Phvsiology of the cerebellum, striopalid and limbic systems.

T.Z8, Pr

The autonomic nervous system. Vepetative reflexes in he-
MAars,

TZS:Pr

Human enl:fu-l:rine system. Humoral re L_ulntiﬂn of functions.

{

T.ZS, Pr

fad

oot fomShrs

Private endocrinology. The effect of adﬂ:nuime an the pupil
and isolated heart of a frog. lodine Simole reaction,

Pr

Final lesson: "General and private neurophysiology. The
automomic nervous system”
"Neurohumoral regnisiion « uI' furetions"

.8

Clinical and physiological metheds of blood testing, determi-
nation of hemoglobin, ESK, counting of shaped elements.

T.ZS, Pr

Determination of blood iype. Rh factar, clotting time

T.Z5, Pr

Las

Finaf lesson; "Pl‘l}';i—f.]hﬂ’ of the blood system™

T, S

I-"Hysiul.ugy af the myocardium. Features of the heart muscle.
Automatics of the heart, the Stannius experience. Clinical and
physiological methods of heart research: listening to tones,
determining boundaries, ECG analysis.

T.ZS, Pr

Tetal for the third semester:

48

Regulation of heart activity: reflexes, influence of hormones
and clectrolyies.

T.Z8,Pr

-Reguialiun—af' h@:muﬁynmnlus. Fulse: anplvsis, sphygmogra-
phy.

T,Z5. Pr

(5]

Factors affecting the blood pressure level. Effect of phj."sim&r

activity on pulse and blood pressure ina volunteer.

TZS. Pr

E-s

Final lesson: "Physiology of the vascular system".

TS

Physiology of external respiration, Respiratory volumes, spi-
rography.

TZS.Pr

bbb

Blood gas wansport, oxyhemomeiry. Caleulation of the partial

1,45, Fr

Fod

pressuie of gases. Pulee oximetry,
Regulation of sespiration. Breath retention test (Stange and
Gencha). Influence of physical activity (squats) on human
breathinge.

T 28 Pr

E-d

Final lesson: "Respiratory physiolegy™.

T, S

Physiology of digestion. Experimental and ‘clinical methods

of studying the physiology of digestion. Demonstration ol

various fistulas, gastrie and duedenal probes.

T2ZS; Pr

Digestion in the mouth and stomach, Determinaiion of the di-
gestive power of gastric juice under warious conditions.
Masticationography.

T.ZS, Pr

4

r\nalyais of Pavlow's classic experiments: "Imaginary feed-
ing”, isolared ventricular experience.

T.ZS, Pr

b

Pavlovian curves of gastric juice production for various us food
Substances.
Duodenal probing. Ultrasound of the digestive system.

T.ZS, Pr

1

Analysis of endoscopic methods of patient examination:
esaphagoscopy, gastroscopy, ducdenoscopy, colonoscopy.

P

|




recloromancscopy,

Cbservation of inestingl automatism and movement of | T.ZS, Pr
esophapesl eilia in frogs.

| o5 ]

Final lesson: " Digestive physiology". |T,8

8 Physiology of metabolism and energy. Calculation of basal | T.ZS, Pr
metabolic rate based on weight. height. and age data. o
Caleulation of the percentage of deviation of the patient's ba- | T.ZS, Pr
sal metabalic rate from the proper ong. Calculation of traffic 2

] [ 5]

Physiology of nutrition, Drawing up a daily food ration for | T.ZS, Pr
_representatives of various professional aroups.

bd

Physiology of thermovegulation, Analvsis of the temperature | T.ZS, Pr
map of the human body surface, daily temperature fluctua- l

tions, Measurement of the paticnl's temperature. 2
Final lesson: "Physiology of metabolism and energy.
Food, Thermoregulation”
10 Determination of the specific gravity of urine (urometry). Ex- | TZS, Pr
trarepal pathway of exeretion (research of sweat glands ac- 2
cording o Snykin). A
U Calewiation of glomerular filtration rate (Clearance}. Intro- | T.EZS
duction to the principle of operation of the "artificial kidoey" 4
bdevice, R
| Finai | lesson: "Physiology of the excretory systen:''. T,5 2
N %enqms}rﬂems Taste testing (zustometiry), olfaciory 'mtmh T.Z5, Pr -
{olfactometry), tactile sensitivity lesting {estesiometiy). B
The Arstotelian experience. The Weber-Figner law. Analysis | T.25, Pr 4
of the physiolegy of pain and anesthesia, _ -
Definition of visual acuity, definition of the field of view (pe- | T.Z5, Pr 3
rimetry). AN
The Marriott experienge. Study of the pupillary reflex. De- | T.ZS, Pr
termination of color perception in & patient according to Rab- 2
kin's tablesPabrima. )
Physiology of the auditory dand vestibular analyzer. Determi- | T.ZS, Pr
nation of hearing acuity, Comparizon of air and bone condue- 2
tion,
Physiclogy of auditory and vestibular analyzers, Adaptation| T.ZS, Pr_| 2
of the auditory analyzer. Fealures of hinaural hearing. i -
Final lesson: "hysiology of analyzers". T,S 2
12 HMA, Physiology of the cortex. E'EEITEEHLEFh'i'ﬂgTHﬂ!t)' T.Z5, Pr
(EEG), Development of & conditioned blinking reflex i hu- 2
mans. I
Study of the functional system of the behavioral act neenrding | T.Z5, Pr
to Anckhin, Research of short-term visual ‘and sauditory 2
memary in students.
Determining the | typn: of HNA (lzaac's test). Detrermining a | T.2S, Pr
person's HNA type based on the way words are grouped. Test 4
te determine the dominant hemisphare of the bram,

Final lesson: "Physialogy of higher nervous activity". 1.8 | 2

Total for the fourth semester; | 68

“““ TOTAL: 122

et s

* Forms of ongoing performance monitoring (with abbreviations): T — testing. Pr-assessment of
the development of practical skills¢ abilities), Z8 — solving cases, B —writing and defending an
abstract, (-interviewing control guesitons, and others.
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5.5. Laboratory classes arc not provided by the curriculum
Separate laboratory classes are not held at the department. Practical classes include stud-
ies of certain physiological parameters of a person. reflexes on volunteers, and experiments on

[rogs.

5.6 . Educational and methodelegical support for independent work in the discipline
5.6.1. Independent work of the student in the discipline

Na Chapter Name of works lLabol Forms of control
disciplines r
capa
ci
(8
ur)
1 ) 3 X 5
Normal physi- | Providing classes with frogs: preparing oral reports en dyna-
| ology as a sci- | mormelry, preparing [or practical clesses - filling 1 the mamn 10
ence.  Tevels | terms of the seetion in the workbook; studying educational
of  ofganiza- and scientific literature; preparing for ftunrml quu:f.limrs on R
tiat N o the (e topic of practical classes, working with electionic educa-
o e Nt tional  resources  located at  othe DES _ODSMU
: =7 [ (LMS.DGMU.RU)
b Unity of | the
prganism” with
the ) external
~_| environment. PNPAN
A Integrative Preparation for practical classes - (illing in the main terms of R, TNW
T functions  of | the section in the workbook; studying educational and scien- 13
the central | tific literature; preparing reports with a presentation on ten-
nervous  sys- | don reflexes; prepaiing for control questions on Iher topic of
tem. Principles practical. ¢lasses) working with electronic educational re-
of ONS coor | Souwees hosted &t the DES DSMU (LMS.DGMLUL.RU).
dination  ac-
livity. Plastici-.|
ty of the cere-|
bral  cortex.
Functional
asymmetry of
the  cerebral
hemispheres in
humans, C
3 Neuroendo- Prepararion for practical classes - ﬁ.IIng in rh? e terms of
- crine  system | the section in the wurlfhmk: sm:iymg- ﬂducmmna‘! and seien- | g | R, TNW
of the body. | tific literature: preparing repdris with presentations on en-
The rtole of | demic goiter, diabetes mellitus, andladmng! g:eand l-?lhTITEy;
: : reparing for comtrol questions on the topic of practical clas- ,
!]Eurﬂpﬂpllﬂ&ﬂ Ee::.,lmwm'ﬁing with elegll‘unic adm:m.innnlpre:auums posted at ﬁllml’f m_lll? _
n the regula- | @ s DSMU (LMS.DGMLLRU). guestinIHANE )
tion of physio- Humoral regulation identify the risk
logical  func- . TRl RN g - of diabetes
: - Work in the applications "Visual Anatomy" "Anat
tions. Lab Histology" "HIV\ AIDS 3D". search for anatomical
and physiological features of the endocrine glands in the
prism of continuous functioning =
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Internal  envi- | Preparation for practical classes on determining blood groups
4 ronment of the | using coliclones, solving situational problems in determining R TNW
body and ho- | blood type. filling in the main terms of the section in the b
meostass. workbook, preparation for n:m_::m] questi-:.t_ns on Ihc_ topic of
Mechanisms pracrical classes, working with electronic educational  re-
of hemostasis | SoUrees located a the DES DE”'-‘I N [LMS.DGMU_. Rlll} De-
T velopment of skills in determining the Rhesus affiliation and
“}“I febrinoly- | p150q group aftiliation using the virtual online training game
SR "Blood typing".
s Clinical and | Independent implementation of all procedures for ECG regis-
- physiological tration with the studest. Preparation for practical classes - R. T.NW
methods  of | filling out the main terms of the section in the workbook: e
heart research, | studying educatiodal and 5ci_emiﬁc Ii're‘ratum: pn:_par'mg }“nr
Raffiias of eonirel questions on 1!1_& topic of practical classes, working
: with -¢lecteonio educational respurces located ot the DES
i‘:ﬂ:f“;mi[" DSMU (LMS.DGMULRU)
cardial mech-
ANISMS of
CVS  regula-
| ton. )
Respiration; Preparation for practical classes — filling in the mam terms of
6 gas exchange the section in the workbook; studying educational and scien- R, T.NW
in _lungs (and | tific literature; solvingthe AC situ." tasks miven i practical
T at- | Classes; re}fun on :il:ntimgraphyl; pinrepamriun ﬁ:‘nr Ftlﬂnt?u{ ques- |
- .| tions on the topic of praciical classes, work with electronic . .
{ ISR ]’1-.’.11[: B educational rgﬁi::lLI!':tI:', posted - at the DES DSMU {mimclluctmn o {
| oGy | Gomposilion, |y yq HGMULRU), the spirograph,
| respiration checking the
regulation, pratocol, check-
mountain  and ing the termi-
caisson  dis- nology of the
£ase. section
Pavlov's  role a‘hhmam)re-g;nsmpavlm‘s works on digestion. Preparation
7 in the study of | forpractical elesses - filling out the main terms of the section ROT.NW
digestive i the workbook; studying educational and EE!EﬂtiﬁE litera- 4
physiclogy. | e pri:parfnlg far Funlrul qurﬁ?iions un_the topic of practical
Neurohumoral | €lasses: working with eiect.rumv..: educational resources locat-
regulation  of ed atthe DES DSMU (LMS.DGMU.RL)
digestive func-
tion. e
3 Metahalism Preparation for practical classes - filling in the main terms of
s energy. the section in the workbook; solving situational problems an R.T NW
calculation of | the topic. caloulating the OC according to tables for F:":I.IT'LIIJ.-' g
_ | members at home; preparing for control questions on the top- .
E:aslieljl;zl;:sj_ ic of practical classes, working witl clectronic educational glr?{:ﬁ':z;;?:’;ﬁ'
s resoyrces hosted at the DES DSMU (LMS.DGMU.RU). S i
i‘”‘-_“ﬂ E:_““[!;S* terminologyveri-
asics of ade- fication
gqualte  nutri- )
tion.
Principles  of | preparation for practical classes-filling m the mam terms of
9 rational nutri- | the section in the workbook; preparation of essays on proper R.TNW
tion organiza- | outrition, drawing up a diet at home; preparation for control
tion.  Power | Questions on the topic of practical classes, working with elec- (dietary require-
tronic _educational resources posted at the DES DSMU _ 5
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mode.  Con- | (LMS.DGMU.RL). mients,
stancy of the checking the pro-
internal  envi- tweol, checking
ronmment  em- the [ermm{n_lng}-
perature 1o the ol the secticn)
bady is  the
condition  of
normil
___ | metobolism.
Renal and ex- | preparation for practical classes-filling in the main terms of
1o trarenal mech- | the section in the workbosk; abstract messages on methods R, TNW
anisms of | for determining various indicators of kidney function: clear-
maintaining ance, PAGL concentration index; preparation for contral ques- (familiarization
the constancy tions an thetopic of practical classes, working with electronic withHemodiaty-
T educational - resources posted at the DSMU  DSMU it :
o € 1nlérna (LMS.DGMURUY. :-,|;.ts3 Wl ) an art-
sh:uc'gulif:. Th'i, Physiolegy of excretion ficial Iludne:d,
E;;‘;Eﬁz f,_:f - Work in the applications "Visual Anatomy” "Anat Lab L?;f“ﬂlﬂ S;:: "
the Dices Histology™ "TITV\ ATDS 3D, scarch for anatomical and fng 3; I;rm.i-
" Artificial physiological features of the secretion isolation system ninlogy of the !
idney", in the prism of continuous functioning, section) |
1 The conceptoof | preparation for practical classes-filling in the main terms of |
the  afalyzer the section in the workhbaook; nhstmct-me:-asages on the topics: R, TNW
. from the posi- | Refractive errors and their correction”, "Color perception !
i tion “of 1. p. | theory": preparation for contral guestions on the lﬂ]:;jc of
' ractical classes, working with electronic educational re- a .
Paviov's teach- | B0 posted at the DES DSMU (LMS.DGML.RU) (introduction o
ing.  Receptor the Foster pe-
and gt rimeter device.
potentials, checking the
Principles  of prﬂmmﬁ check-
encoding  in- ing the termi-
f‘unm.ltinn sig- nology of the
nals in analyz- seetion
ETs.
12 HNA, types of prcpamtliun _Ibr practical classes - m|illl;$ in the main IErtis af R T.NW
“la person's | the section in the workbook; Determining the types ol HNA
HNA. Differ- | onthe Eysenck test at home with family members: preparing
ences hetween | for control questions on the topic of practical classes. work- (protocol verifi-
human and an- | g with electronic educational resources hosted at the DES it -aedbion
i DSMU (LMS.DGMU.RUY, Ims.dgmu.ru-digital educational o "~
imal HNA. G i e terrn!nﬂlﬂg}fwm
M::nmry. Lypes hitpe/fweanow fembory, fication)
of memory. hittps:fwwwe studentlibraey ro/{ Koneyasianmt),
https://www.rosmedlibirufcur Cuser/reg html,
https:/fhealth.cbsco.comdproducts/medline-with-full-texr |
https:/pubmed.ncbi.nlm.nih.govd,
EIE Visunlization Lectures (Moodle)
http://ens-dgmu_ru; hitps:/feos-
dgmu.ru/course/view, php?id=235;
comp. of the program "Vinual physiology”.
Computer analysis of data using the computer program SPSS,
Statistice, Pubmed, virtual atluses on anatomy and physiclo-
| gy. bloog normphys:
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Working with Intermet resources: Yandex. Telebridge, [
| Teams, Mind, Moodle.
92
| TOTAL: - [T
I3 | Preparing for | Repetition and consolidation of the studied material (work | 24
the exam with lecture material, educational literature); formulation of |
questions; pre-examination individual and group consulta-
.l tions with the teacher, | .
R Conducting 12
the exam =

5.6.2. Subject of abstract works

Ne | | Toompetentaii Topic
ha | ! Achievement
pt Indicatoro-
ar cTHmeHn
| | | GPC-5/ Akl | Nobeldaurentes in Physiology and their contribution 1o science
2 | | | GPC-53/Al-1 j-Cell physiology. Cell membrane, its structare and functions. Types of ugnspun
( actoss membranes. Classification of ion chatnels:
3 I | GPC-5/Al-1 | The concept of synapse. Classification of synapses and mediators. Nature of Exciting
postsynaptic potential and Inhibitory postsynapiic potential
4 1| GPC-5 /L Al-1 | Musele physiology. Motor units, Electromyography.
51 2 L GPC-57 Al-1 | The concept of the nerve center in a broad and narrow sense. Physiologieal properties
| of nerve centers,
6 12 | GPC-5/Al-1 | The value of inhibition in the central nervous system. History of braking discovery.
X | N~ Modern imerpretation of the braking process.
7 ;.2 | GPC-5/Al-1 | The autonomic nervous system<and its functions. The main types of mediators and
' | receptors. Autonomic reflexes in humans and their clinical significance.
8 | 3 | GPC-5/Al-1 | The endocrine systemn, Classification of biologically active substances. Stress, mech-
L anisms. Hans Selye's role in the development of the stress theory,
9 |4 | GPC-5/Al-1 | Types of bload group svstems and their characteristics. - Basic and additional
agelutimogens:
10 | 4 | GPC-5/Al-1 | Determination o hlgﬂgmum and Rh factor. Coliclones,
IT | 4 | GPC-5/ Al-I_ A functional ayst!:m that ensures the maintenance of the liquid state of bload (RASC
| - repulation of the agpregate state of blood).

-

5.6.3. Guidelines for students on mastering the discipline

(appendix No. 3, training manual for practical classes for students in 2 parts).

Part# 1: Physiology of excitable tissues. General and private nsurophysiology. physiology of
the endoerine system. physiology of the blood system. Physiology of the cardiovascular system.
Part # 2: Respiratory physiology. Physiology of digestion. Physiology of metabolism and ener-
gy. Physiology of nutrition and thermoregulation. Physiology of excretion. Physiology of syn-
thesis and analyzer systems. Physiology of higher nervous activity,

Authors of teaching alds: employees of the department,

6. Assessment tools for current and mid-term academic performance monitor-
ing and intermediate certification based on the results of mastering the disei-

pline
6.1.Current and final performance moniloring

6.1.1.

A list of competencies with an indieation of the stages of formation in the process of
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mastering the discipline's work pregram

Competence code/Achievement indieatorermzennii
GPC-5 /| ability to assess morphofunctional, physiological conditions and pﬂﬂlﬂiﬂgicﬂl processes in
Al-1 the human body for solving professional problems.
Section | Controll Name of the discipiine section Evaluation tools
nmber ed
compefe
neies/Pr
pgress
Indicator
Curreni (TC) and froatier (RC) control
| GPC-5/ | Normal physiolegy asa science. Levels of or- | TC: T, Pr, Z5
Al-1 ganization of the human bedy. Unity of the | RC:8.7T,Z5
|- organism with the external environment.
2 GPC-5/ | Integrative furictions of the central nervous sys- | TC: T, Pr, Z8
Al-1 tem. Principles of CNS coordination activity. | RC: S, T, Z8
Plasticity of the cerebral cortex. Functional
asymmetry of the cerebral hemispheres in“hu-
mans, S
3 GPC-5 1 | Neuroendocrine system of the body, The rale of | TC: T, Pr. Z8
Al-1 neuropeptides in the regulation of physiological | RC: 8. T, Z8
functions -

q GPC-5/ | Imernal environment of the body #nd homeo- | TC: T, Pr. Z8
; Al-1 stasis. Mechanisms of hemostasis and febrnol- | RC: S, T, Z8
| Y al5. |

5 GPC-5/ | Clinical and physielogical methods of heart re- | TC: T, Pr, Z5

Al-1 search. Reflexes of the heart. Intra-and extra- | RC: 5, T. Z5
_cardial mechanisms of CVS regulation. o
6 GPC-5/ | Respiration, gas exchsmge in lungs and tissues, | TC: T, Pr. 5
Al-1 atmospheric air coniposition, respiration regula— RC: 8,7,Z5
tion. mountain and caisson disense. S <

7 GPC-5/ | Pavlov's role in the study of digestive physiolo- | TC: T, Pr, £8

Al-1 gy. Neurchumoral regulation of digestive func- | RC: 5, T, Z5
tigm,

8 GPC-5/ | Metabolism and energy. caleulation of basal | TC: T, Pr, Z8

Al-l meiabolic rate, professional groups. basies of | RC. S, T, ZS
adequate nutrition.

9 GPC-5/ | Principles of rational nutrition organization. | TC: T, Pr, 28

Al-1 Power mede. Constancy of the intemndl envi- | RC: 8, T, 23
ronment temperature Lo the body is the condi-
tion of normal metobolism.
10 GPC-5/ | Renal and extrarenal miechanisms of maintain- | TC: T, Pr, Z8
Al-1 ing the constancy of the internal sirueture. The | RC: S, T, Z8
principle of operation of the devices "Artificial
kidney". | _
11 GPC-5/ | The concept of the analyzer from the position of | TC: T, Pr, Z8
Al-1 1. P. Pavlov's teaching. Receptor and generator | RC: 8, T, Z8
polentials. Principles of encoding information
signals in analyzers.
12 GPC-5/ | HNA. types of a person's HNA. Differences be- | TC: T, Pr. 78
Al-1 tween human and animal HNA. Memory, types | RC: §, T. Z§
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of memory,

GPC-5/ Al-1 Normal Physiology Exam Tests and / or oral tickel in-

terviews in person online,

6.1.2. Examples of assessment tools for current and mid-term performance monitoring

INTERVIEW ON CONTROL ISSUES AND SITUATIONAL TASKS (GPC-5 7 Al-1)

Section #1. General physiology o) excitable tissues: control guestions (GPC-5 7/ 41-1)

¥

What is excitability. and which tissues are considered excitable? General properties of excita-
bility: excitability threshold: rhicobase, useful time. chronaxia, lability.

Refractoriness and its phases.

Nature of the membrane potential (resting potential). Seléctive permeability of the cell mem-
brane in the ocewrence of membrane potential.

Mature of excitation, phases of the action potential,

Structure and functions of the neuromuscular synapse.

Secrion 4. Physiology of the blood system: Situitional rasks (GPC-5 / Al-1)

1. A woman {35 years old) complained about acute abdominal pain. The pain is constant
and increases while moving and walking. Palpation shows local soreness in the right iliac re-
gion. There was an increase in body temperature to 38 C. In blood tests: Hh-110 g/ |; leuko-
cyvtes-14,000 in 1 ul: ESR ~14 mm/h. What blood changes does the patient have? What is the
left shift of the leukocyte formula?

2. An athlgte participating in a marathon race in Death Valléy (USA) at an air temperature
of 50 C, after | hour of running, had a blood test. What hlood homeostutic parameters might
have changed and why?

3. In situations thal are accompanied by inereased activity of the sympathetic part of the au-
tonomic nervous system. for example, in case of danpet, pain, emotional stress (stress), blood
clotting increases, What is the biological meaning of inereasing blood clolting in stressful situa-

tions? What are the negative consequences of increased clotting under emotional stress?

Terminology (glassary) by topic or section of the discipline (see the training manual for practical

classes)

Criteria for evaluating current and mid-term performance monitoring (interview for

control guestions. including plossary and situational tasks)

"Unsatisfactory":
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Knowledge: the student does not know the material or has not mastered a significant part of
the program material within the scope of the questions posed, is not able 1o independently identi-
ty the main points in the studied material of the discipline, dees nol know the terminology.

Skilfs; the student is not able 1o apply the existing knowledge in mterpreting physiological
parameters, specific situations, and selving situational problems.

"Satistactory”

Knowledge: the student has snastered the main content of the discipline's material. but has
gaps: knowledge that 15 not systematic on the topic or section of the discipline. The material is
presented in fragments, inconsisiently, and confuses individual terms.

Skills: the student has difficulties in presenting the material on the topic or section of the
discipline: it is inconsistent and not systematized. It is difficult to apply the knowledge needed 1o
solve individual situational problems, while explaining specific concepts and situations,

"Good"

Knobledee: the student is able to independently identify the main points in the studied ma-
terial. Shows knowledge of the program material on the topic tr section of the discipline. Gives
the correct answer, but allows minor errors dnd omissions when reproducing the studied materi-
al. defining concepts, and inaccuracies in using terminology.

Skills: the student is able to use the acquited knowledge in interpreting physielogical pa-
rameters in a modified situation, observes the basic rules ol oral speech eulture, and correctly us-
es lerminology.

"Excellent”

Knowledge: the student independently identifies the main points in the studied material and
is ahle to give a complete description of the main ideas of the developed material of the disei-
pline. Knows the glossary on the topic¢ or section of the discipline.

Skitls: the student is able to make a complete and correct answer based on the material stud-
ied, highlight the main poims, independently confirm the answer when solving situational prob-
lems, independently and argumentatively make analysis, generalizations and conclusions. kstab-
lish interdisciplinary (based on previously acquired knowledge) and intra-subject connections,
creatively apply the acquired knowledee (o solve physiological problems. Consistently, clearly,
concretely, reasonsbly and accurately presents the training material: gives the answer in a logical
sequence using the accepied terminology. draws its own conelusions, formulates the exact defi-
nition and interpretation of the basic concepts and rules. Can independently use visual aids, ref-
erence materials, textbooks, additional literature, primary sources, physiological devices and
medical instruments on the topic or section of the discipline.

PRACTICAL SKILLS



Section #3. Physiology of the cardiovasculur system
Codes of controlled competencies GPC-5/AT1-1 ("own").
1. Clinical and physiological methods of CVS research.
1.1.Human pulse research.

|.2.Measurement of human blood pressure.

Criteria for evaluating current god mid-term performance monitoring

"Unsatisfactory”: the student does not have practical skills in studving physiological func-
tions on this topic or section of physiology.

"Satisfactory”: the student has basic practical skills on the topic or section of the discipline.
but performs thern only with outside help, makes mistakes and inaccuracies when performing in-
dependently. using terminology.

"Good": the student has sufficient skill in working witlt tools, reproducing experiments on a
live object. but performs using the manual for practical classes.

“Excellent™: the student has the ability to demonstraie a physiological experiment and meth-
ods of chinieal research of human physiological functions, shows a deep and complele mastery of
skilis related to the topic or section of the discipline,

VESTING
EXAMPLE!
CURRENT PERFORMANCE MONITORING - TESTS

Codes of controlled competencies GPC-5/A1-1
Section No.4. Physiology of the blood system

. To determine the erytiirocyie sedimentation rate, the following reagent is used:
').5% sodium chiorde solution
13% acetic acid solution
!1.7% hydrochloric aeid solution
+ 13% sodium eitraie solution

2. To determine hemoglobin using the Sali method. the following reagent is used:
13% acetic acid solution
13.5% sodium chioride solution
13.7% sodium citric acid solution
+ 10.IN hydrochloriec acid solution

3. Toeount white blood cells in the Goryaey counting chamber, blood is diluted:
'with an 1sotonic solution of sodium chloride
3. 15% hydrochlorie acid solution
13.5% sodium citric acid solution
+ 15% acetic acid solution with methylene blue

4. Determination of the amount of hemoglobin in the blood is performed using:
'Goryaev's cameras
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‘eelloscope
Ithe Panchenkov device
+ !photoelectrocolorimeter, Sah hemometer

Section 12. Physiology of HNA (GPC-3/ Al-1: "know")
5, The idea of the reflex nature of the activity of the higher parts of the brain was first put
forward by:
L. P. Paviov
P, K. Anokhin
+ 1L M. Sechenov

6. In the functional system of behavior {according 1o P. K. Anokhin), severe toothache forms:
larientation reflex
'making a decision
'result acceptor

+ Idominant motivation

7. In the functional system of behavior (according to P. K. Anokhin), afler afferent synthesis, the
stage beging:
!sustainable periormance
lalariis
'paradoxical
+ Imaking a decision
Criteria for evaluating the border controi of academic performance (testing):

F Mexcellent": 91-100%
» "good": 76-90%

» "satisfactory": 61-73%
» "unsatisfactory": 61%

6.2, Intermediate assessmeant based on the results of mastering the discipline

6.2.1. Forms of intermediate assessment -exam IV semester: testing and oral interview or oral
merview

6.2.2. Procedure for conducting intermediate assessment in stages | and/or 2:

face-to-face: testing and an inlerview or an interview.

i on-line mode: testing and interviewing or interviewing.

6.2.3. Examples of questions for preparing for the ¢xam (interview) in normal physiology
for I-1 year students of the Faculty of Medicine
Codes of controlled competencies: GPC-5/AL-1

1. What is excitability, and which tissues are considered excitable? General properties of ex-
citability: excitability threshold. rheobase, useful time. chronaxia, lability.
. Nature of the membrane potential (resting potential). Selective permeability of the cell
membrane in the occurrence of membrane potential,
3. Features of hormonal regulation of functions. Types and mechanisms of action of hor-
mones. Classification of hormones by chemical structure.

Bd

31



F =9

Thyreid gland. The role of its hormones in regulating the growth and development of the

hody.

Blood buffer systems, their role in mamtaining bleod pH.

Facters that make up the elastic traction of the lung (ETL).

Imira-thoracic negative pressure, role in the breathing process,

Glomerular filtration. Compaosition of primary urine.

Processes of reabsorption and secretion in the tubular apparatus of the nephron. Formation

of final urine, Quantity and compasition.

10.1. P. Pavlov's teaching on conditioned reflexes. General charaeteristics and properties of
conditioned reflexes. Rules @f education and methods of developing conditioned reflexes.
Classification of conditioned reflexes.

11, Mechanism of conditioned reflex formation. Modern ideas about the mechanism of clos-

ing & temporary connection. The role of the dominant in the mechanisms of closing the

temporal connection. Stages of conditioned reflex formation, Types of classical condi-
tioned reflexes: food. “defensive. motor, and wvegetative. Second-and higher-order
conditioned reflexss.

6.2.4.  Test-paper examples

L

WD D0 =~

ch

:ll'_l.p.r-\.

Aty
1‘;*& @ .,.Hi"

MINISTRY OF HEALTH OF 1 HF RUSSIAN FEDERATION
' Federal State Budgetary Edueational Insiitution of Higher Education
Dapestan State Modical Uaiversity

Exam ticket No,

| in the discipling "Nonnal physiology”
tor 2nd-vear specialty students,

training area - "Medical business”

. Excitability and excitable tissues. Power and time parameters of gxcitability.

1

2. Hormones of the adrenal glands (cortical and cerebral layers).

3. Factors that make up the elastic traction of the lung (ETL).
Intra-thoracic negative pressure, role in the breathing process.

4. Determination of the time of the Turk reflex in a spinal frog.

The ticket was mmpllcbd by PhD, Assoc. Nurmrtgnmednva H.-A.
Approved at the meeting of the Department of Normal Physiology ™" 20, record " "
Head of the Department, Professor o . M. !{ugnmw

6.2.5. The system of assessment of the resslis of mastering the discipline, description

of assessment scales and grading
The assessment system includes an exam

| Evaluatio N~ ¢ _Rﬂﬂnﬁ seale
n "unsatisfactory” iahsfnctnr} "gn-ud" (average level) "excellent" {(high or
indicator | (basic  level not | (basic level) i advanced level)
5 resiched) |

——r

Competence code/Achievement Indicator- GPC-5/Al-1

| To know | The studemt is not | The student has mas- | The student is able o inde- | The student shows a
able to independently | tered the main con- | pendently identify the main | deep knowledge of
identify  the  main | tent of the disci- | points in the studied mate- | the material, inde-
points in the studied | pline's material, but | rial. Knows the basic idess | pendently highlights
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material ol the disci-
pline, Does not know
the main content of
the discipline's mate-
rial and terminology.

has unsystematic
knowiedge about the
main - provisions in
the studied material,
confuses  ndividual
terms

Be
{1}

FPosses

ahle

The student does not
know how 1o state
the main provisions
of the educational
material.

The student is able to
present the main ma-
terial of the disci-
pline, but has diffi-
culties in inlerpreling
individual physiclog-

weal . processes and
solving o sitational
problenys.

of the training material, and
terminology.

the  mam  points,
shows a  deep
knowledpe and un-
derstanding ol phys-
iological processes.

The student can  inde-
pendently present the main
material of the texthook,
use knowledge to general-
ize the educational material
and interpret physiological
constanis in sofving situa-
tional problems,

1 The smdent <doesnlt
oot shall

The student has the
basic  material  and
skills, is able w0 per-
form  physiological
experiments and clin-
ical research meth-
ods, but ar the sue-
gestion of the teach-
B

ey

The student has knowledge
of all the studied program
material and basic skills, is
able o perform physiologi-
cal cxperiments and clinical
research methads, but al-
lows minor inaccuracies in
the reproduction,

The student is-able to
logically consistently
and in detail present
all the material, in-
dependently make a
conclusion gbout the

physiological  pro-
cesses occurring in
the human  body,

freely solves situs-
tipnal problems.

The student has a
deep knowledge of
the material, all the
skills, independently
and accurately  per-
forms  physiological

experiments and
clinical resgarch
methads,

- ———

-

e Criteria for evaluating intermediate performance monitoring (testing):

"excellent": 85-100%
"pood": 70-84%

L
~
» satisfactory": 50-69%
» unsatisfactory": 50%

7. EDUCATIONAL, METHODOLOGICAL AND INFORMATIONAL SUPPORT OF THE DISCI-
PLINE

7.1. Basie literature

Printed publications:

Ne Publications Number of copies in
A the library
I | Normal physiology.: textbool/ edited by V.M.Smirnov.-3rd ed., reprint, 200
and additional — Moscow: PC "Academy” - 2010, /ISBN 978-5-7695-B029-1
2 Normal physiology.: textbook/ ed. acad. K.\ Sudakov M. : GEOTAR — Me- 1013
dia, 2015. - ISBN 5-8948-294-1 i
3 Mormal physiclogy.: textbook/edited by LZ Tel, MN.A. Aghajanyan. 500
| Moscow, Litterra, 2015. - ISBN 978-5-4235-01679,

e

Electronic publications!



Normal physiology [Electronic resource]: textbook / edited by L. Z. Tel, N. A. Aghajanyan - Moscow:
Litterra, 2015, -huprwws studmedliboew hoold ISBNYTES425330 1679 him

Normal physiclogy [Electronic resource]; textbook / edited by B. 1. Tkachenko. - 3rd ed.. cor-
rected and expanded. Moscow: GEOTAR-Media Publ., 2016 .

httpsiowyse stgdimed il book IS BENS TRV 006011

Normal physiology. Tkachenko B. L-Moscow: GEOTAR-Media, 2016,
hitpfwww studmedliborwbook/ISBNS 783970436646 html

Nozdracheves, A. D., Maslyukov P. M. Normal physiology: textbook. - Moscow; GEOTAR- T
Media, 2021, - 1088 p. - ISBN 978-5-9704-5974-4. - Text: electronic / / EBS "Student's Con-
suftant”; [website], - URL: Birpeowww studentlibrary. r/book/ ISBNOTES9TO459 7 huml

7.2, Additional literatare
Printed publications:

Publications Number of copies in
the library or depart-
ment

Atlas of Physiology [ A. G. Kamkin, M. 5. Kiseleva, in 2 volumes. Volume 15
1. - Moscow: GEOTAR-Media Publ 2012, 402 p. 7 ISBN 978-5-9704-
1596-2-1596-2

fed

Atlas of Physiology / A. G. Kambkin, M. S, Kiseleva, in 2 volumes, Volume bS
2. - Moscow: GEOTAR-Media Publ., 2012, 474 p/ ISBN 978-5-9704-
1594-89704-1594-8, .o

Human physiologmy. Atlas of ﬂ}'namic schemes: a textbook [ ed. Sudakov |
K. V.. - 22nd ed.. gorrected and expanded. - Moscow: GEOTAR-Media
Publ.. 2015, 416 p./ ISBN 978-5-0704-3234-19704-3234-1

Training manual lor practical classes for students in two parts, Part [0 JCPI 260
of DEMUL -Makbiachkela - 2023, - 106 p.

Waorkshop on normal physiology. A guide to praciical classes Tor students 300
in two parts. Part 2./ - DSMU PC. - Makhachkala. - 2024. - 118 p.

Guide to practical exercises in normal physiology:-a textbook for studenis 395
of higher professional education / edited by 5. M Budylina, V. M.
Smirnov, - Moscow: Akademiya, 2011, - 439 p. ZISBN 978-5-7695-
8029-1

Physiology. Texthook for dental facultics of medical universities. Edited by I 150
V. M. Smirnov, V. G. Zalov, and M. A, Medvedev, 3rd edirion. Mescow:

MIA, 2020./ ISBN 978-5-9986-9408-9

Electronic publ lcations:

Publications

2

Normal physiclogy [Electronic resource]: textbook / V. P, Degtyarev, N. D). Sorokina-Moscow: GE-
OTAR-Media, 2016, Lipp s sestudmed i yo/book IS BINU TR O 35 72 hm|

MNarmal phyﬁalogf: textbookto [ ed. by K. V. Sudakov. Moscow: GEOTAR-Media Publ., 2015,




Human phvsiology: Atlas of Dynamic Schemes [Electronic resource]: textbook / K. V. Sudakov, V. V.
Andrianoy, Yu, E. Vagin, I. I. Kiselev. - 2nd ed., ispr. and add.ocksaMoscow: GEOTAR-Media Publ.,
2005 . nps vowowstudmedlibay Book S BN TR TR 254 hunl

e

ELS of &a medical umvarmty (Student’s consultant} b worw studmedlib.ry -access mode; by
username and password.

Normal physiology [Electronic resource]: extbook / V. P, Degtvarev, N, D. Sorokina-Moscow: GE-
OTAR-Media, 2016, http:/fwww.stadmedlib,ru/book/ISBNOTEI9704354 72 htm| (spoken text)y

Degtyar, V. P. Normal pl]}fﬂiﬂiéﬁ?&}ﬂbﬂq:\k ! Under the editorship of V. P. Degtyarev-
Moscow: GEOTAR-Media, 2016. - Text: electronic // ELS "Smudent's Consultant": [website]. -
URL: hitps:/fwww.studentlibrary, mibook/KP-2016-01 . him|

Sudakov K. V. Normalnaya fiziologiya: uchebnik [Normal physiology: textbook]. - Moscow:
GEOTAR-Media, 2015, 880 p. - ISBN 978-5-9704-3528-1. - Text: electronic/ / EBS "Stu-
dent's Consultant”: [website]. - URL:

hitps:wwwestudentlibrary  u/baol/ IS BN9TES9T04 5528 1 hm!

7.5. Resources of the Internet information and telecommunications network

Resource name

Electronic library: library of dissertations: website / Russian State Library., Moscow: RGB |
Publ., 2003, http://diss.rsl.u/Plang=ru: hup:Vdiss esl i ang-ruText: electronic.

Government of the Russian Federation: official website. — Moscow. - Updaied Ihmughuut
the day. - URL: hup/govemment s hitp://government.ru — - Text: electronic.

1} BEIES {(Moodle) lms.dgmuru -digital educational environment (httpi/eos-dgmu.rw; hitps://eos-

dgmu.rw/course/view.phplid=25).

2) Virtual Physiology programs;

3) computer analysis 6f data using the computer program SPSS_ Siatistica,

4) A free resource on biomedicine and life -sciences to - improve health-Pubmed -

hitps;//pubmed.nchi.nln.nih.gov/,

5) Federal Electronic Medical Library http://www femb.ru/,

6) ERS "Student's consultant” https://wwav Studentlibrary.ru/ (Consultant+),

7} electronic medical information and educational system, or library "Docter's consult-

ant":/fwww.rosmedlib.ru/cur _userfreg himicur user,

8) EES skills development hnps://health.ebsco.com/products/medline-with-full-text
9) Elibrary
10 Pubmed
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7.4 Information technology

When studying the discipline, a general package of documents and [nternel materials are
used, providimg ample opportunities for improving university training in normal physiology in
order to master the skills of educational activities. The standard features of most programs are
the implementation of the didactic principle of visibility in teaching; their use allows students to
apply various methods to solve an educational problem.

Teaching methods using inlormation technologies.

Methods of teaching using information technologies used in classes in the discipline
"Normal Physiology” include:

- computer testing;

- demonstration of multimedia materials, including videos,

audio-video Jecturgs.

- list of search engines {the mocodle platformmooodie. dgmu.ru.ru)

- & list of encyclopedia sites:

- list of solitware:

1. Microsoft Windows 7 Protessional operating system.

2. Microsoft Windows 10 Pro operating system (on new computers),

3. Application software packages:

Microzoit Office Professional Plus 2007 Microsoft Office Professional Plus 2010

Microsoft Office Professional Plus 2013
Microsaft Office Standard 2013

Micrasoft Office Standard 2016 as part of: Microsoft Word 2007 (2010, 2013, 2016), Microsoft
Exeel 2007 (2010, 2013, 2016), Microsoft Power Poimt 2007 (2010, 2013, 2016).

List of information reference systems:
1. Electronic informationand educationalenvironment of DSMU. URL:  hupeVeos-daiaug
hiips:eps-damu, ' course view phpid=23
2. Student’s consultant: electronic likrry system. URL: hitp/Awww studentibrary

3. Doctor's consultant: electronic library system. URL: hitp:/woww.rosmedlibiru

4. Federal Electronic Medical Libraty (FEMB). URL: hitp://leml/sesmlrssi.og

5. Scientific electronic library elibrary. URL: https://www elibrarv.nv/defanlix.asp
6. Medical reference and information system. iy medindo i

8. MATERIAL AND TECHNICAL SUPPORT OF THE DISCIPLINE
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