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METHODICAL INSTRUCTION
for carrying out classes by teachers with the 2nd course students
of Faculty for training specialists for foreign countries (teaching in English)
on normal physiology

Topic: Mechanisms of respiratory movements. Pulmonary volumes and capacities
The general time of the class — 4 hours

1. THE STUDYING AND EDUCATIONAL PURPOSES, MOTIVATION FOR
ASSIMILATION OF THE TOPIC, REQUIRMENT TO THE INITIAL LEVEL OF
KNOWLEDGE

Purpose of the class

To get acquainted with the basic data on physiological essence of respiration and its main
stages, to study the most important physiological patterns of functioning of the device of external
respiration.

Motivational characteristic of the topic

The research of external respiration is the important diagnostic indicator allowing to
determine pulmonary volumes and capacities, and also to compare the received results with normal
indicators. Therefore the medical student has to master techniques of pneumotachometry and
spirometry.

Tasks of the class

In the course of the class students have to master at the level of knowledge techniques of
definition of external respiration indicators by means of pneumotachometry, spirometry and to give
their corresponding assessment. As a result of the given class the student has to

To know:

— sequence of processes of gas exchange;

— adaptive features of lungs for respiration;

— respiration types, its frequency;

— surfactant role in change of surface tension of alveoli;

— the basic concepts and terms on the topic of the class.

To be able:

— to determine pulmonary volumes and capacities, methods of their measurement;

—to count MVR, MVL.

2. CONTROL QUESTIONS FROM RELATED SUBJECTS:
1. Structure of an aerohematic barrier.
2. The factors which are taking part in gas exchange.

3. CONTROL QUESTIONS ON THE CLASS TOPIC:
1. Value of respiration for an organism. Sequence of processes of gas exchange. External and
internal respiration. Adaptive features of lungs for respiration. Not respiratory functions of lungs.



2. Physiological role of respiratory tracts and lungs. Respiratory cycle. Respiratory
movements. Mechanism of inspiration and exhalation. Respiration types, its frequency.

3. Elastic traction and elastic properties of thorax and lungs. Surfactant, its role in change of
surface tension of alveoli. Pressure in pleural cavity, its origin, size and physiological value.
Pheumothorax.

4. Indicators of external respiration - pulmonary volumes and capacities and methods of their
measurement. Anatomic and functional dead space.

5. Alveolar ventilation. MVR. MVL.

Report:

Pressure in pleural cleft, its origin, size, physiological value. Pheumothorax.

4. PRACTICAL PART OF THE CLASS
14.1. Spirometry. Definition of vital capacity of lungs and its volumes.

6. THE COURSE OF THE CLASS

- Introduction: The teacher answers questions of students which caused certain difficulties in
the course of independent development of a training material,

- Requirement to the initial level of knowledge: From sections of anatomy, biophysics and
histology students have to know the morphofunctional characteristic of respiratory system.

- Correction of initial level of knowledge: The teacher checks and supplements the initial level
of knowledge of students of theoretical and applied questions on a class topic "Respiration
physiology. Mechanism of respiratory movements. Pulmonary volumes". In this section questions
of essence of processes of respiration, mechanics of respiratory movements, pressure in pleural
cavity, pulmonary volumes and capacities are considered. The teacher corrects answers of students
on the considered topic;

- Statement of problems which will be solved by students: The teacher sets a task to master at
the level of ability technology of determination of respiratory volumes and capacities by methods of
pneumotachometry and spirometry.

- Independent performance of tasks by students:

- students make out the protocol of the class with the subsequent discussion of techniques of
performance;

- students perform practical works under control of the teacher and laboratory assistant. For
work performance students are provided with methodical guiding, pneumotachometers, water and
dry spirometers. Presentation is provided by tables, drawings;

- students read reports on the class topic with the subsequent their discussion;

- assessment of final level of knowledge of the class topic: The teacher specifies the final level
of knowledge of students of theoretical and practical questions, the basic concepts and terms, and
also knowledge of basic physiological constants of the class topic;

- Viewing of the video

- Fixing of knowledge: The teacher suggests students to solve several situational problems of a
topic of class and to answer test questions;

- The conclusion of the teacher and a task for the next class. At the end of class the teacher
becomes the conclusion about the carried-out work and offers students home task for independent
work. Then summing up class and signing of protocols of experience, and also assessment of
practical skills in a leaf of their account is carried out.

Note: time of breaks of 15 minutes during the class.
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