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General problems of hygiene and ecology 

List of compulsory practical skills for students

	#
	Name of practical skill
	Date of its working up
	Mark
	Signature of teacher

	1
	Carrying out the physical, chemical and bacteriological measuring of environmental objects
	
	
	

	2
	Determining the ultraviolet radiation intensity by biological and photochemical methods. Determining indices of natural lighting and artificial illumination of premises using luxmeter
	
	
	

	3
	Measuring the temperature parameters, the absolute and relative air humidity the air movement speed in premises. Hygienic estimation of microclimate in medical-preventive establishments and other rooms
	
	
	

	4
	Sampling the air for determination of the microbial, dust, chemical pollution by sedimentation and aspiration methods using laboratory analyses. Calculation the indices of ventilation
	
	
	

	5
	Sampling the water during the selection of the water supply and drinking water sources. Determining the organoleptical and physical properties of drinking water
	
	
	

	6
	Determining the indexes of mineral composition of water.
	
	
	

	7
	Assessment the drinking water quality using results of  laboratory analysis
	
	
	

	8
	Determining presence of the organic pollution in drinking water
	
	
	


GENERAL PROBLEMS OF HYGIENE

                   Date_____

Subject №  1. INTRODUCTORY LESSON. 
                                            RESEARCH METHODS USED IN HYGIENE
Purpose.
	To know:
	- conception and content of hygiene,

	
	- the main tasks of hygiene,

	
	- the methods used in hygienic research.


	#
	Name of the methods
	Essence of the method
	Objects of research

	1
	2
	3
	4

	
	1. Methods of studying the objects of the environment

	1.1.
	The organoleptic methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.2.
	The physical methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.3.
	The
chemical methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.4.

	The physico-chemical methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1
	2
	3
	4

	1.5.

	The
biochemical
methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.6.

	The
microscopic
methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.7.

	Microbiological methods
	

	1.7.1.

	The
bacteriological methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.7.2.

	The
mycological
methods

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.7.3.

	The
serological
methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	1.7.4.

	The
helmintho-
logical
methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.                                Methods, studying of the responses of the organism

	1
	2
	3
	4

	2.1.

	The physio​logical methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.2.

	The psycho​logical methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.3.

	The
biochemical
methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.4.

	The toxico-
logical
methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.5. Experimental methods
	

	2.5.1.

	The natural experiment
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.5.2.

	The laboratory experiment
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.5.3.

	The
chamber
experiment

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	3.                                                Separate methods

	1
	2
	3
	4

	3.1.

	The epidemio​logical methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	3.2.

	The sanitary

and

statistical

methods
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	3.3.

	The method of sanitary inspection
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Test questions
1. Classification of methods used in hygiene.
2. Methods of studying of the objects of the environment, their essence.
3. Methods of studying the organism responses, their essence.
4. The epidemiological methods used in hygiene.
5. Experimental methods, their kinds.
6. Sanitary-statistical methods used in hygiene.
7. The method of sanitary inspection and description of the object of sanitary supervision.
Signature of the Teacher__________ Signature of the Student ___________











Date ______
Subject № 2.   METHODS OF DETERMINATION OF ULTRA-VIOLET RADIATION INTENSITY AND ITS PROPHYLACTIC DOSES. Methods of determination and hygienic assessment of natural lighting and artificial illumination in different premises
Purpose.

	To know:
	- physiological and hygienic significance of UV radiation,

	
	- diseases connected with insufficiency and surplus of UV radiation,

	
	- hygienic significance of natural lighting and factors which influence natural lighting,

	
	- hygienic requirements to artificial illumination,

	
	- sources of artificial illumination and their characteristic,

	
	- the methods of measurement of natural lighting and artificial illumination.

	To be able:
	- to measure intensity of UV radiation by the devices,

	
	- to determine biological dose of UV radiation and to calculate doses   of UV radiation for prophylactic purposes,

	
	- to determine the natural  lighting in the room by the geometrical and the technical lighting methods, to determine intensity of artificial illumination in the room by the calculated and the technical method, 

	
	- to estimate the results of determination.



1. Hygienic character of solar radiation.
1.1. ______________________________________________________________________
1.2. ______________________________________________________________________

1.3. ______________________________________________________________________


2. Hygienic character of UV radiation.

2.1.______________________________________________________________________
_________________________________________________________________________
2.2._________________________________________________________________________________________________________________________________________________

2.3. ______________________________________________________________________

__________________________________________________________________________


3. Measurement of UV radiation.

3.1. Devises for measurement_______________________________________________

_________________________________________________________________________

3.2. Place of measurement _____________________________________________
____________________________________________________________________

3.3. Results of measurement____________________________________________
____________________________________________________________________

4. The erythemic dose of UV radiation and the method of its determination (Der)________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. The physiological dose of UV radiation Dph =
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________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. Determination of prophylactic dose of UV radiation by the formula

[image: image2.wmf]er

pr

D

C

B

D

8

1

2

×

÷

ø

ö

ç

è

æ

=

 = 
where B is distance between patient and source of UV irradiation,
C is the standard distance for determining Der(50 cm)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Artificial sources of UV radiation_______________________________________
________________________________________________________________________________________________________________________________________

8. Schemes of prophylactic irradiation for children and adults by the artificial sources of UV radiation_______________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. Assessment of natural lighting 
a) The geometrical method
9.1. Devices for measurement__________________________________________

__________________________________________________________________

9.2. Determination of lighting coefficient

9.2.1 Characteristic of the windows in the room:

· number of windows _________________________________________________
· their face _________________________________________________________
· shape of the windows _______________________________________________
· height ____________________________________________________________
· width ____________________________________________________________
· the area of one window ______________________________________________
· the area of all window  _______________________________________________
· the area of the glazed surface of the windows _____________________________
9.2.2 the length of the floor in the room  ________________________________________
         the width of the floor in the room  ________________________________________
         the area of the floor   ________________________________________________
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Lighting coefficient (LC) =
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9.3.Determination of the angle of incidence (Fig. 1)

[image: image4.jpg]Fig. 1




AB is the distance from the working place to the lower line of the window ______
BC is the height of the window  ________________________________________

[image: image5.wmf]AB

BC

 is tg of angle a __________________________________________________
-
angle a by the table is ____________________________________________
9.4. Determination of the angle of opening (Fig. 1)

BD is distance between the line on the window glass from the opposite subject and the lower line of window ______________________________________________


[image: image6.wmf]AB
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γ ________________________________________________________

- angle y(by the table)= __________________________________________

- angle of opening β= angle a - angle y______________________________

b) The technical method 
9.5 Determination of the coefficient of natural lighting (CNL)

E1 is natural lighting inside (in luxes) on the working place_____________________
E2 is natural lighting outside (in luxes)_____________________________________

CNL=
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10. Conclusion _______________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
11. Assessment of artificial illumination

11.1 .Devices for measuring the artificial illumination ________________________
11.2.
Measurement of the artificial illumination:

11.2.1. Measurement of the artificial illumination with help of the objective luxmeter:
-  during the hours of darkness (without natural lighting) ______________________

-  in the conditions when windows are hidden with the help of dark blinds in the day time ________________________________________________________________

11.3. The "Watts" calculated method:

11.3.1.  the kind of sources of artificial lighting in the room ____________________
_________________________________________________________________________

11.3.2. the number of sources of artificial lighting in the room __________________

11.3.3. the power of one lamp ____________________________________________

11.3.4. the area of the floor in the class-room ________________________________

- the length of the floor _________________________________________________

- the width of the floor __________________________________________________

11.3.5. Calculation of the artificial lighting by the formula
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where

E is artificial lighting in the room (in luxes)

P is the power of one lamp

n is the number of lamps
S is the area of the floor in the room

K is the coefficient of stand-by (1.3)

10 is recalculation of Watts into luxes (1 watt is equal 10 luxes)

12.
Conclusion____________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

____________________________________________________________________
____________________________________________________________________
Test questions
1. Hygienic characteristic of solar radiation.
2. Hygienic characteristic of UV radiation.
3. Diseases connected with the insufficiency of UV radiation and their prophylaxis.
4. Diseases connected with surplus of UV radiation and their prophylaxis.
5. The method of measuring of UV radiation. Measurement devices.
6. Erythemal, physiological and prophylactic doses of UV radiation.
7. The method of determination of erythemic dose of UV radiation with the help of Gorbachov's biodosemeter.
8. Hygienic requirements to natural lighting.
9. Factors which exert of influence on the natural lighting.
10. The methods of determination of natural lighting.
11. Indices of natural lighting, the method of their determination and hygienic standards for different rooms.
12. Hygienic requirements to artificial lighting.

13. Sources of artificial lighting and their hygienic characteristic.

14. Systems of artificial lighting.

15. Methods of measurement of artificial lighting.

.
Signature of the Teacher__________ Signature of the Student ___________ 



                                      Date _______

Subject № 3. THE METHODS OF HYGIENIC ESTIMATION OF THE MAIN MICROCLIMATE PARAMETERS IN THE ROOM. HYGIENIC ESTIMATION OF THE COMPLEX INFLUENCE OF MICROCLIMATE ON THE HUMAN HEAT METABOLISM
Purpose.
	To know:       
	- physiological and hygienic significance of temperature and humidity regimen, atmospheric pressure and air movement in the room,

	
	- the methods of measuring air temperature and humidity, atmospheric pressure and air movement, hygienic standards of them.

	
	- complex effect of microclimatic factors on the organism.

	
	- diseases connected with influence microclimate parameters on human organism and their prophylaxis.

	To be able: 
	- to measure air temperature, different kinds of humidity, the atmospheric pressure and velocity of air movement

	
	- to estimate the results of measurements,

	
	- to draw the "wind-rose" and estimate it,

	
	- to estimate the microclimate in different rooms 


1. The measurement of the air temperature in the class-room:

1.1. Devices which are used for the measurement _______________________________
__________________________________________________________________________
1.2. The place of carrying out the measurement __________________________________________________________________________
__________________________________________________________________________

__________________________________________________________________________
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1.3.
Points and results of the measurements along the horizontal and vertical line

t1=(h=1.5m)________°C
t2=(h=0.2m)________°C
t3=(h=1.5m)__________°C
t4=(h=0.2m)________°C
t5=(h=1.5m)________°C
t6=(h=0.2m)________°C

Total   
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1.4.
Calculation of the average temperature:
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1.5. Calculation of the temperature differences.
-
on the vertical line

[image: image13.wmf]3

3

6

4

2

5

3

1

t

t

t

t

t

t

t

v

+

+

-

+

+

=

 = 
-
on the horizontal line
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1.6. Conclusion ______________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________
2. The measurement of the air humidity.
2.1. Devices which are used for the measurement of air humidity ____________________

________________________________________________________________________

2.2. Place of carrying out the measurement ______________________________________

2.3. The measurement of the relative humidity:

2.3.1. with the help of the hygrometer:  R =           %

2.3.2. with the help of the psychrometer by the table:

- reading of the “dry” thermometer   t d.t. =       oC

- reading of the “wet” thermometer   t w.t. =       oC

- result by the table R =          %

2.3.3. Conclusion ______________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. The measurement of atmospheric pressure
3.1. The devices for the measurement _______________________________________
3.2. The place of carrying out the measurement ______________________________
3.3. The result of the measurement _________________________________________
_______________________________________________________________________________
3.4. Conclusion________________________________________________________

____________________________________________________________________
4. The measurement of air velocity outdoors
4.1. The devices for the measurement _____________________________________

___________________________________________________________________

4.2. The place of carrying out the measurements_____________________________
4.3. The course of the work:_________________________________________________
____________________________________________________________________________________________________________________________________________________

Indices of anemometer:
before the measurement -_________________________________________
after the measurement -___________________________________________
the time of the measurement-____________________________________________
Calculation the anemometer rotations number  per second  _______________________

____________________________________________________________________________________________________________________________________________________
4.4. Determination of velocity of air movement by the graph___________________
4.5. Conclusion_______________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________
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5. Measurement of the velocity of air movement indoors.
5.1. The devices for the measurement _______________________________________
5.2. The place of carrying out the measurement _______________________________
5.3. The course of the work ________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

t is time of alcohol falls down from 38° till 35° C ____________________________
F is factor of catathermometer___________________________________________
Q1 is average temperature of catathermometer_____________________________
Q2 is air temperature in the room________________________________________
H is cooling ability of air________________________________________________
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5.4. Determination of velocity of air movement
5.4.1. by the table  
[image: image17.wmf]Q
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5.4.2. by the formula
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5.5. Conclusion________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________
_______________________________________________________________________
Hygienic estimation of the air movement direction 
Situational task
                                                                N

In the given place the wind blows over the year:

North wind was blowing for 90 days, 

North-West wind was blowing for 45 days, 

West wind was blowing for 30 days,

South-West wind was blowing for 40 days, 

South wind was blowing for 30 days, 
South -East wind was blowing for 30 days,
East wind was blowing for 30 days, 

North-East wind was blowing for 45 days,

Days without wind -  25.              
Draw the "wind-rose"
S: l cm corresponds to 20 days
Answer the following questions:
1. What wind direction prevails in this place?
2. Where must  living zone be built?
3. Where must industrial enterprises be built? 
Conclusion___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Hygienic estimation the microclimate in different rooms using given results of measurements 
 Task 1
Give the hygienic estimation of the microclimate of a therapeutic ward for adults. It is characterized by the following parameters:
· the average temperature is 24°C,
· the temperature difference on a vertical is 3°C, the temperature difference on horizontal is 1.5°C;
· reading of the dry thermometer of the Assman's psychrometer is 24°C,
· reading of the wet thermometer is  17°C;
·  the period of time when the spirit falls down in a catathermometer from 38 °C to 35°C is 133 seconds,
· the factor of the catathermometer (F) is 615.

Task 2

Give the hygienic estimation of the microclimate in a hospital ward for children:
· the average temperature is 18°C,
· the difference of the temperature on a vertical line is 2°C, on a horizontal is 3°C,
· reading of the dry thermometer of the Assman 's psychrometer is 18°C,
· reading of the wet thermometer is 15°C;
·  the period of time when the spirit falls down in the catathermometer from 38°C to 35°C is 94 seconds,
· the factor of the catathermometer (F) is 615.
Task 3


Give the hygienic estimation of the microclimate in a class-room:
· the average temperature is 22°C,
· the difference of the temperature on a vertical is 5.5°C, on a horizontal is 2°C,

· reading of the dry thermometer of the psychrometer is 21 °C,

· reading of the wet thermometer is 18°C;
· the period of time when the spirit falls down in the catathermometer from 38°C to 35°C is 128 seconds,
· the factor of the catathermometer (F) is 615.

Task 4


Give the hygienic estimation of the microclimate in an operating room:
-the average temperature is 19°C,
- the difference of the temperature on a vertical is 1 °C, on a horizontal is 1.5°C,
- reading of the dry thermometer of the psychrometer is 18°C,
-reading of the wet thermometer is 15°C;
-the period of time when the spirit falls down in the catathermometer from 38°C to 35°Cislminl8sec,
-the factor of the catathermometer (F) is 605.
Task 5



Give the hygienic estimation of the microclimate in natal room for premature born infants:
· the average temperature is 21 °C, the difference of the temperature on a vertical is 2°C, on a horizontal is 1 °C,
· reading of the dry thermometer of the psychrometer is 20°C, reading of the wet thermometer is 12°C;

· the period of time when the spirit falls down in the catathermometer from 38°C to 35°Cislmin42sec,

· the factor of the catathermometer (F) is 615.
Solution of the situational tasks
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Test questions
1. The factors, forming the microclimate.

2. Kinds of the microclimate.

3. The mechanism of thermoregulation in the human organism and ways of heat transfer.

4. Influence of high and low temperature of the environment on the human organism.

5. Prophylaxis of low and high temperature affects on the human organism.

6. The rules for measuring air temperature indoors.

7. The kinds of air humidity.

8. The method of measuring relative air humidity.

9. Prophylaxis of low and high humidity affects on the human organism.

10. Influence of high and low temperature with high humidity on the human organism.

11. Physiological and hygienic significance of atmospheric pressure. High and low atmospheric pressure, its influence on the human organism. The method of measurement of atmospheric pressure. 
12. Physiological and hygienic significance of air movement.
13. The methods of measurement of air velocity indoors and outdoors.
14. Physiological principles of the heat exchange in the human being and its connection to the microclimate of the environment.

15. Complex influence of physical factors of the atmospheric air on the heat exchange in the human being.

16. The influence of the cooling and the heating microclimate and its influence on the human organism. Conditions that cause the cooling or the heating.
17. General methods of hygienic study and estimation of the microclimate in the rooms. Norms of the temperature, humidity and velocity of air movement in dwellings, hospital rooms, class-rooms, and so on.
Signature of the Teacher__________ Signature of the Student ___________




Date ______

Subject № 4.   METHODS OF SANITARY AND CHEMICAL INVESTIGATION AND HYGIENIC ESTIMATION OF AIR CONDITIONS
Purpose.
	To know:
	- chemical composition of air,

	
	- physiological, hygienic and pathologic significance of carbon dioxide in air,

	
	- sources of main chemical pollutants in air of premises,

	
	- hygienic and pathogenic significance of carbon monoxide and sulfurous gas, organic compounds in air of premises.

	
	

	To be able:
	- to take the sample of air for the experiment,

	
	- to determine carbon dioxide in tested air,

	
	- to estimate the results,

	
	- to calculate efficiency of ventilation in the room by the quantity of carbon dioxide in air.

	
	- to determine carbon monoxide and sulfurous gas in air,

	
	- to estimate the results of analysis.


1. Main chemical substances what change natural composition of indoor air:

1.1. Substances of antropogenic origin _____________________________________
____________________________________________________________________
____________________________________________________________________
1.2. Toxic substances of domestic and construction origin ______________________
____________________________________________________________________
____________________________________________________________________
2.  Hygienic estimation of ventilation of rooms

2.  Hygienic estimation of ventilation of rooms

2.1.Measurement of the volume of the class-room:

the length of the class-room (l)____________________

the width of the class-room (w)____________________

the height of the class-room (h)____________________


[image: image20.wmf]V1=  l · w · h  = 

2.2.The number of students in the class-room (n) ______________________________

2.3.Measurement of the ventilation volume (V2) by the formula 
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where:
22.6 1/m3 is the amount of carbon dioxide one man exhales in one hour,

1 ‰  is the permissible level of carbon dioxide in the class-room,

0.3 ‰  is the amount of carbon dioxide in the atmosphere
2.4. Measurement of the air movement ratio in the class-room by the formula
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where K is the air movement ratio,
V1 is volume of the class-room,
V2 is volume of air ventilation.
2.5. Conclusion _______________________________________________________

____________________________________________________________________

________________________________________________________________________________________________________________________________________
3. Hygienic characteristics of main air domestic and construction pollutants.

3.1.  Carbon monoxide 
3.1.1. The sources of carbon monoxide in the indoor air __________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________
3.1.2. Influence of carbon monoxide on the human organism ______________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________
3.2. Phenol
3.2.1. The sources of phenol in the indoor air ___________________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________
3.2.2. Influence of phenol on the human organism ______________________________
________________________________________________________________________________________________________________________________________
_______________________________________________________________________
3.3.  Formaldehyde

3.3.1. The sources of formaldehyde in the indoor air ____________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________
3.3.2. Influence of formaldehyde on the human organism _________________________
________________________________________________________________________________________________________________________________________
________________________________________________________________________
Practical work

1. Determining of carbon dioxide in the air
1.1.The method of determining __________________________________________

____________________________________________________________________

1.2.The principle of the method __________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________

1.3.Chemical reactions _________________________________________________

________________________________________________________________________________________________________________________________________

1.4.Chemical reagents and laboratory utensils _______________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________

1.5.The course of work

1.5.1. Air sampling for the experiment _____________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________

1.5.2. Reduction of the air volume under study to the normal conditions by the formula
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The air temperature ___________________________________________________

The atmospheric pressure_______________________________________________
1.5.3. Absorption of carbon dioxide from the tested volume of air by Na2 C03
________________________________________________________________________________________________________________________________________
1.5.4.Determination of secondary titer of Na2C03 (after absorption)______________

____________________________________________________________________________________________________________________________________________________________________________________________________________

1.5.5.Determination of primary titer of Na2C03 (before absorption)_______________

________________________________________________________________________________________________________________________________________

1.6.Calculation of the amount of carbon dioxide in the tested air by the formula ____________________________________________________________________

________________________________________________________________________________________________________________________________________

1.7.Conclusion________________________________________________________________________________________________________________________________________________________________________________________________
2. Determining of carbon monoxide in the air
2.1.The method of determining __________________________________________

____________________________________________________________________
2.2. Device for determining ______________________________________________
2.3. The principle of the method __________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.4. The course of the work

2.4.1. preparation of indicator tubes for analysis _____________________________
__________________________________________________________________________________________________________________________________________________
2.4.2. aspiration of tested air through the indicator tubes ________________________
___________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.4.3. visual colorimetry ________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.5 Calculation 
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where

C is quantity of carbon monoxide in air,

n is number of aspirations, 

1000 is recalculation in 1 m3 

a is amount CO in the indicator tube.

2.6.Conclusion___________________________________________________________________________________________________________________________________________________________________________________________________
Situational task
Sanitary research of air in the classroom of secondary school was carried out on 12.09.20___ at 1100 (in the break between 3rd and 4th lesson). Estimate air clearness in classroom if such results were drawn: concentration of main significant chemical compounds: CO2 - 0.3 %, CO - 2.0 mg/m3, phenol - 0.01 mg/m3, formaldehyde - 0.05 mg/m3; dust content is 0.2 mg/dm3; microbial number is 2,750 per m3, number of Streptococcus haemolitycus is 8 per m3 .
Solution of situational task

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Test questions
1. Hygienic significance of chemical composition of air.
2. Sampling of the air for sanitary-chemical analysis.
3. Physiological, hygienic and pathologic significance of carbon dioxide.
4. Sources of carbon dioxide in the air.
5. The method of determination of carbon dioxide in the air.
6. Hygienic standards of carbon dioxide in the air of different rooms.

7. Types and classification of the indoor ventilation,

8. Main parameters of the ventilation efficiency.

9. Chemical substances of domestic and construction origin, their sources in the air, toxic effect and allowed concentrations.

10. Express-method of estimation of carbon monoxide with help of "CO –apparatus.

Signature of the Teacher__________ Signature of the Student ___________
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Date ______

Subject № 5. THE METHOD OF SANITARY-TOPOGRAPHICAL INSPECTION OF WATER SUPPLY SOURCES AND SAMPLING OF WATER FOR ANALYSIS. METHODS OF HYGIENIC ESTIMATION OF ORGANOLEPTICAL AND PHYSICAL PROPERTIES OF DRINKING WATER
Purpose.
	To know:  
	- sources of water in nature and hygienic requirements to them,

	
	- the methods of investigation of water sources,

	
	- the method of water sampling for analysis.

	
	-  hygienic requirements to organoleptical and physical properties of drinking water

	To be able: 
	- to estimate sanitary-topographical condition of water source and water quality according to hygienic standards.

	
	- to determine organoleptical and physical properties of tested water, -  to estimate the results of analysis


Situational task


There is a mine well in a courtyard of dwelling house in the village of Pavlovka of the Bogodukov District. The contour of the district has a natural bevel from the west to the east. There is an out-of-doors toilet at a distance of 30 meters from the well and higher on a surface relief. The dwelling house is placed at 25 meters to the north from the well. There is a fruit garden whose bed-rock is annually dressed with organic fertilizers at 35 meters from the well to the south. The walls of the well are new, wooden. There is a "clay lock" around the well. The well has a cover, but there is no canopy. The water from the well is taken with a bucket for common use. The depth of the well to the bottom is 15 meters. The depth to the surface of water is 10 meters.

[image: image25.jpg]1. Well; 2. Toilet;
3. Dwelling house; 4. Garden





Under the conditions of the task define: 
1.Possible sources of water pollution in the well _____________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________
2. Possible ways of  pollution ingress to the well: _____________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Measures for improvement of the water source ____________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Situational task

The village of Ivanovka of Donetsk Region is at the distance of 170 meters from the bank of the Olkovskiy reservoir. On the southern coast of the reservoir in the immediate proximity to it there are two populated areas. At 30 meters from the bank a collective poultry farm is placed, that uses part of the water surface for breeding ducks. At the distance of 50 meters to the west from the poultry farm there is the collective-farm's garage and at 100 meters to the west there is a depot of mineral fertilizers, part of which is stored in the open air.

In the given district the southwest wind prevails. The construction of a drinking water-pipe for the village of Ivanovka is planned. The water intake will be placed at the distance of 200 meters to the east of the poultry farm and of 3 meters from the shore.

[image: image26.jpg]S 1:5000




1.Village Ivanovka. 2. Populated area. 3. Populated area. 4. Poultry farm. 5. Garage.  

6. Depot of mineral fertilizers. 7. Place of the water intake. 8.The reservoir of water.
Under the conditions of the task define: 
1. Possible pollutants of water in the reservoir:___________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________
2. Possible ways of  pollution ingress to the reservoir: ____________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Correctness of the choice of place for the water intake:__________________________
___________________________________________________________________________________________________________________________________________
4. Measures for improvement of water in the reservoir:____________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________
Describe the procedure of water sampling for physico-chemical and bacteriological analysis:
1. From an open flowing water source (river):___________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________
_______________________________________________________________________
2. From an open source with stagnant water (lake, reservoir):________________________
________________________________________________________________________________________________________________________________________
____________________________________________________________________
____________________________________________________________________
3.From an artesian well:_____________________________________________________
_____________________________________________________________________________________________________________________________________________
____________________________________________________________________
_________________________________________________________________________
4. From a mine well:__________________________________________________________
____________________________________________________________________
____________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. From a water-tap:__________________________________________________________

____________________________________________________________________
____________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________

Practical work

Determining of organoleptical and physical properties of drinking water
1. Sampling of water for analysis.
For analysis, a sample of drinking water (quantity is 500 ml) was taken______________
(date)
by a laboratory assistant __________________________ from a well (or from a water-
     (who)
pipe). The well is situated  ____________________________________________________
(the water pipe is situated in _________________________________________________)
The air temperature is _____________°C. The atmospheric pressure is_________mm Hg.
Precipitation is absent (or there is some precipitation)______________________________
2.
Organoleptical properties:
2.1. color__________________________________________________________________
2.2.smell__________________________________________________________________
2.3. taste__________________________________________________________________
2.4. aftertaste______________________________________________________________
2.5. sediment______________________________________________________________
3.
Physical properties:

3.1. temperature____________________________________________________________
3.2. quantity of color________________________________________________________
3.2.1. preparation of colorimetric scale
	№
	Solution 1
	
	Solution 2
	Quantity of color

	1.
	
	
	
	

	2.
	
	
	
	

	3.
	
	
	
	

	4.
	
	
	
	

	5.
	
	
	
	

	6.
	Tasted
	    i
	water
	


3.2.2.colorimetry_______________________________________________________________________________________________________________________________________________________________________________________________
3.3.transparency ______________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Conclusion _______________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________

____________________________________________________________________

Test questions
1. Classification of water sources in nature.
2. Hygienic performance of open (superficial) sources of water-supply.
3. Hygienic performance of underground sources of water-supply.
4. The hygienic value and procedure of sanitary-topographical inspection and description of sources of water-supply.
5.  Systems of water supply and their hygienic characteristic
6. Basic hygienic requirements to good quality drinkable water.
7. The procedure of water sampling for bacteriological and sanitary-chemical analysis from an open pool.
8. The procedure of water sampling for analysis from underground sources.
9. The procedure of water sampling for analysis from mine and tube (pipe) wells.
10. The procedure of water sampling for analysis from a water-tap.
11. Documents, which regulate of water quality.

12. Physiological, hygienic, endemic and epidemiological significance of water.

13. Organoleptical properties of water, hygienic standards and methods of their determination.

14. Physical properties of water, hygienic standards and methods of their
determination.

Signature of the Teacher__________ Signature of the Student ___________











Date ____________

Subject №6. THE METHOD OF HYGIENIC ESTIMATION OF DRINKING WATER MINERAL COMPOSITION 
Purpose.

To know: - indices which characterized of mineral composition of drinking water, methods of their determination and hygienic standards.
- chemical indices of organic pollution of drinking water, their significance and hygienic norms,

 -  indices which characterized microelement composition of drinking water, methods of their determination and hygienic standards.
To be able: - to analyze general and carbonic water hardness,
                     - to `analyze quantity of fluorine in water,

                   - to estimate the results of analysis.
Determination of the general water hardness:
1. Sampling of water for analysis.

For analysis, a sample of drinking water (quantity is 500 ml) was taken______________
(date)
by a laboratory assistant __________________________ from ____________________
     (who)
situated  ____________________________________________________________________

     (where)
The   air   temperature   is   _________,   the   atmospheric  pressure   is   ___________
Precipitation is absent (or there is some precipitation) ___________________________
2. The method of determination______________________________________________
____________________________________________________________________
3. The principle of the method____________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Chemical reaction____________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Chemical reagents and laboratory utensils_________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. The course of the work________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Calculation________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________
8. Conclusion________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________
____________________________________________________________________
Determination of fluorine content in drinking water
1.Sampling of water for analysis.
For analysis, a sample of drinking water (quantity is 500 ml) was taken______________
(date)
by a laboratory assistant __________________________ from ___________________
     (who)
situated  ____________________________________________________________________

     (where)
The   air   temperature   is   _______,   the   atmospheric  pressure   is  ___________

Precipitation is absent (or there is some precipitation)_________________________
2. Determination of fluorine in water:
2.1. The method of determination ________________________________________

___________________________________________________________________
2.2. The principle of the method _________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.3. Chemical reagents and laboratory utensils _______________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.4. The course of work 
2.4.1. Preparation of a standard colorimetric scale.
	Reagent
	№ of the tube 

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


2.4.3. Treatment of water under study_____________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.5. Visual colorimetry _________________________________________________
________________________________________________________________________________________________________________________________________

____________________________________________________________________
2.6. Calculation_______________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Conclusion_________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Test questions
1.Physiological, hygienic and domestic significance of mineral composition of water.
2.Indices characterizing mineral composition of water, their hygienic standards for centralized and local water-supply.
3.Kinds of water hardness.
4.The method of general water hardness determination.
5. Influence of microelement composition of drinking water on human health.
6. Physiological, hygienic and pathogenic significance of fluorine.

7. Hygienic standards of fluorine.

8. The method of determination of fluorine in drinking water.

9. Diseases connected with fluorine content in water and their prophylaxis.

Signature of the Teacher__________ Signature of the Student ___________











Date ______
Subject №7.  THE METHOD OF HYGIENIC ESTIMATION OF DRINKING WATER QUALITY BASED ON THE RESULTS OF LABORATORY ANALYSIS (centralized water supply)
Purpose.
To know: - hygienic indices and standards of drinking water quality (physical, organoleptic, chemical composition) and pollution indices (chemical, bacteriological – both direct and indirect), their scientific substantiation for centralized water-supply.
To be able: - to estimate the drinking water quality based on the results of the laboratory analysis,
· to give the conclusion about possibility of  its use,
- to develop a complex of measures to improve water quality and to prevent diseases caused by poor water quality.
Act 

of the sanitary and hygienic estimation of drinking water quality

(the scheme of estimation)
1. The general conclusion about the quality of drinking water under study. Is the water drinkable or not? 

2. Do all properties of this drinking water satisfy the Hygienic State Standard (or Hygienic Norms) or not? 

3. Is there any pollution of the drinking water with organic substances? 
4. Are there any organic substances of animal or plant origin? 

5. When was the drinking water polluted? 

6. What are the sources of pollution of the drinking water? Make up a general hygienic characteristics of the placement of the water supply source.
7. Are there any changes of mineral composition of the drinking water? Show the signs. 
8. What hygienic and sanitary measures must be taken for improving quality of the drinking water, of the water-supply source and surrounding territory?
Situational task 1

Sanitary-topographical description of a water supply source: in the town of Kahovka a hospital for 300 beds will be built. There are 200 000 men in this town. The hospital will take the drinking water from a water-pipe. The water-pipe takes water from a borehole. The depth of the borehole is 30 m. For the current sanitary inspection, some water was taken for a sanitary test from the water pipe.


Analysis of the water
	Organoleptic properties
	
	Chemical composition

	Color is colourless 
	
	Permanganate oxidability is 5 mg/dm3

	Taste is refreshing
	
	Ammonia is 0.1 mg/ dm3  

	Aftertaste is 2 points
	
	Nitrites  is 0.01 mg/dm3

	Sediment is absent
	
	Nitrates is 35 mg/dm3

	
	
	Sulfates   is 270 mg/dm3

	Physical properties
	
	Chlorides is 300 mg/dm3

	Temperature is 7°C
	
	Dry residue is 1100 mg/dm3

	Quantity of color is 20°
	
	General hardness is 8 mmol/dm3

	Transparency is 50 cm
	
	Iron is 0.3 mg/dm3

	Feculence is 0.5 NUF
	
	Zinc   is 1 mg/dm3

	
	
	Fluoride is 2 mg/dm3

	Bacteriological indices
	
	Manganese is 0,03 mg/ dm3

	Total microbial number is 90
	
	Copper is 1 mg/dm3

	Coli-index is 0
	
	Arsenic is 0.0001 mg/ dm3

	
	
	Lead is 0.001 mg/dm3


Make up a hygienic conclusion about the drinking water quality under study and possibility of its use for drinking purposes 

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
Situational task 2

 Sanitary-topographical description of water supply source: the settlement of the Kharkov Region takes running water from a borehole. The depth of the borehole is 170 m. The water runs into the tank tower before it gets a water-pipe. The tank tower is covered with rust. For the current sanitary inspection, a sanitary test of the drinking water from the water tap was made.

Analysis of the water 
	Organoleptic properties
	
	Chemical composition

	Color is yellow brown
	
	Permanganate oxidability is 8 mg/dm3

	Aftertaste is 3 points
	
	Ammonia is 1.3 mg/dm3  

	Smell is 2 points
	
	Nitrites  is 0.03 mg/dm3

	Sediment is considerable
	
	Nitrates is 31 mg/dm3

	
	
	Sulfates   is 150 mg/dm3

	Physical properties
	
	Chlorides is 230 mg/dm3

	Temperature is 9°C
	
	Dry residue is 760 mg/dm3

	Quantity of color is 30°
	
	General hardness is 6,7 mmol/dm3

	Transparency is 20 cm
	
	Iron is 0.8 mg/dm3

	Feculence is 3.5 NUF
	
	Zinc   is 1,5 mg/dm3

	
	
	Fluoride is 1 mg/dm3

	Bacteriological indices
	
	

	Total microbial number is 120
	
	

	Coli-index is 3
	
	


Make up a hygienic conclusion about the drinking water quality under study and possibility of its use for drinking purposes
__________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
Test questions
1. Sources of water in nature, their hygienic character.
2. Systems of water supply.
3. Hygienic requirements to drinking water quality for the centralized water supply.
4. Chemical indices of water pollution and their hygienic norms.
5. Indices of mineral composition of water and their hygienic standards.
6. Bacteriological indices of drinking water quality.
7. The methods of drinking water quality improvement.
Signature of the Teacher__________ Signature of the Student ___________












Date_______

Subject 8. THE METHOD OF HYGIENIC ESTIMATION OF DRINKING WATER QUALITY BASED ON THE RESULTS OF LABORATORY ANALYSIS (decentralized water supply).
Purpose.
To know: - hygienic indices and standards of drinking water quality (physical, organoleptic, chemical composition) and pollution indices (chemical, bacteriological – both direct and indirect), their scientific substantiation for decentralized water-supply.
To be able: - to estimate the drinking water quality based on the results of the laboratory analysis,
· to give the conclusion about possibility of  its use,
- to develop a complex of measures to improve water quality and to prevent diseases caused by poor water quality.
Act 

of the sanitary and hygienic estimation of drinking water quality

(the scheme of estimation)
1. The general conclusion about the quality of the drinking water under study. Is the water drinkable or not? 

2. Do all properties of this drinking water satisfy the Hygienic State Standard (or Hygienic Norms) or not? 

3. Is there any pollution of the drinking water with organic substances? 
4. Are there any organic substances of animal or plant origin? 

5. When was the drinking water polluted? 

6. What are the sources of pollution of the drinking water? Make up a general hygienic characteristic of the placement of the water supply source.
7. Are there any changes of mineral composition of the drinking water? Show the signs. 
8. What hygienic and sanitary measures must be taken for improving the quality of the drinking water, of the water-supply source and surrounding territory?
Situational task 1


Sanitary-topographical description of a water supply source. 
There is a well on the territory of the cottage in the suburb of Kharkov. The depth of the well is 6 m. Its framework is in good repair. There is a lid and a pail for common use. There is a "clay lock" around the well. There is a compost heap at 20 meters distance from the well and public convenience at 40 meters distance from the well.

Analysis of the water 
	Organoleptic properties
	
	Chemical composition

	Color is yellow
	
	Permanganate oxidability is 7.5 mg/dm3

	Taste is 3 points
	
	Ammonia is 3.0 mg/dm3  

	Smell is 3 points
	
	Nitrites  is 12 mg/dm3

	
	
	Nitrates is 60 mg/dm3

	Physical properties
	
	Sulfates   is 230 mg/dm3

	Quantity of color is 30°
	
	Chlorides is 250 mg/dm3

	Feculence is 2.8 NUF
	
	Dry residue is 780 mg/dm3

	Sediment is plentiful
	
	General hardness is 5.5 mmol/dm3

	
	
	Iron is 0.3 mg/dm3

	Bacteriological indices
	
	Fluorine is 0.9 mg/dm3

	Total microbial number is 430
	
	

	Coli-index is 12
	
	


Make up a hygienic conclusion about the drinking water quality under study and possibility of its use for drinking purposes
 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Situational task 2
Sanitary and topographical description of a water supply source.


There is a well at 50 m distance from the sea. The depth of the well is 10m. The framework of the well is wooden and in good repair. The framework of the well is 0.8 m height. The ground around the well is sand. There is a lid and a pail for common use. A holiday house takes this water for drinking and domestic purposes. For the current sanitary inspection, some drinking water was taken from it for analysis.
Analysis of the water 
	Organoleptic properties
	
	Chemical composition

	Taste is salty
	
	Oxidation is 6.5 mg/dm3

	Aftertaste is 3 points
	
	Ammonia is 1.0 mg/dm3  

	Smell is 3 points
	
	Nitrites  is 0.01 mg/dm3

	
	
	Nitrates is 27 mg/dm3

	Physical properties
	
	Sulfates   is 650 mg/dm3

	Temperature is 12°C
	
	Chlorides is 400 mg/dm3

	Quantity of color is 25°
	
	Dry residue is 1350 mg/dm3

	Feculence is 1.2 NUF
	
	General hardness is 15 mgequiv/dm3

	
	
	Manganese is 0.8 mg/dm3

	Bacteriological indices
	
	Fluorine is 1.4 mg/dm3

	Total microbial number is 200
	
	

	E.coli and pathogenic bacteria are absent in 1 dm3
	
	


Make up a hygienic conclusion about the drinking water quality under study and possibility of its use for drinking purposes
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Test questions
1. Sources of water in nature.

2. Systems of water supply.

3. Hygienic requirements to drinking water quality for decentralized water supply.

4. Chemical indices of water pollution and their hygienic standards.

5. Bacteriological indices of drinking water.

6. The methods of drinking water quality improvement.

7.Hygienic requirement to the wells.

Signature of the Teacher__________ Signature of the Student ___________

INFORMATION AND REFERENCE MATERIALS

Determination of the relative humidity based on the Assmann psychrometer data, %
	Dry thermometer reading,º С
	Wet thermometer reading,  º С

	
	10.0
	11.0
	12.0
	13.0
	14.0
	15.0
	16.0
	17.0
	18.0
	19.0
	20.0
	21.0
	22.0
	23.0

	16.0
	46
	54
	63
	71
	81
	90
	100
	
	
	
	
	
	
	

	17.0
	39
	47
	55
	64
	72
	81
	90
	100
	
	
	
	
	
	

	18.0
	34
	41
	49
	56
	65
	73
	82
	91
	100
	
	
	
	
	

	19.0
	29
	36
	43
	50
	58
	66
	74
	82
	91
	100
	
	
	
	

	20.0
	24
	30
	37
	44
	52
	59
	66
	74
	83
	91
	100
	
	
	

	21.0
	20
	26
	32
	39
	46
	53
	60
	67
	75
	83
	91
	100
	
	

	22.0
	16
	22
	28
	34
	40
	47
	57
	64
	72
	80
	84
	91
	100
	

	23.0
	13
	18
	24
	30
	36
	42
	48
	55
	62
	69
	76
	84
	92
	100

	24.0
	
	15
	20
	26
	31
	37
	43
	49
	56
	63
	70
	77
	84
	92

	25.0
	
	
	17
	22
	27
	33
	38
	44
	50
	57
	63
	70
	77
	84

	26.0
	
	
	14
	19
	24
	29
	34
	40
	46
	52
	58
	64
	71
	77

	27.0
	
	
	
	16
	21
	25
	30
	36
	41
	47
	52
	58
	65
	71

	28.0
	
	
	
	13
	17
	22
	26
	31
	36
	42
	46
	52
	58
	65

	29.0
	
	
	
	
	14
	18
	22
	27
	33
	37
	42
	46
	52
	58

	30.0
	
	
	
	
	
	15
	19
	24
	29
	33
	37
	40
	46
	52

	31.0
	
	
	
	
	
	
	16
	21
	25
	29
	33
	36
	40
	46
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	0.0175
	1
	0.2867
	16
	0.6009
	31
	1.0355
	46

	0.0349
	2
	0.3057
	17
	0.6249
	32
	1.1106
	48

	0.0524
	3
	0.3249
	18
	0.6494
	33
	1.1918
	50

	0.0699
	4
	0.3443
	19
	0.6745
	34
	1.2799
	52

	0.0875
	5
	0.3640
	20
	0.7002
	35
	1.3764
	54

	0.1051
	6
	0.3839
	21
	0.7265
	36
	1.4826
	56

	0.1228
	7
	0.4040
	22
	0.7536
	37
	1.6003
	58

	0.1405
	8
	0.4245
	23
	0.7813
	38
	1.732
	60

	0.1584
	9
	0.4452
	24
	0.8098
	39
	1.881
	62

	0.1763
	10
	0.4663
	25
	0.8391
	40
	2.050
	64

	0.1944
	11
	0.4877
	26
	0.8693
	41
	2.246
	66

	0.2126
	12
	0.5095
	27
	0.9004
	42
	2.475
	68

	0.2309
	13
	0.5317
	28
	0.9325
	43
	2.747
	70

	0.2493
	14
	0.5543
	29
	0.9657
	44
	3.078
	72

	0.2679
	15
	0.5774
	30
	1.0000
	45
	3.487
	74


Calculations for the formula of the air movement speed less than 1 m/sec considering the allowance for temperature
	Н/Q
	Air movement speed in m/sec. at the temperature in °С

	
	10
	12.5
	15
	17.5
	20
	22,5
	25
	26

	0.27
	-
	-
	-
	-
	0.044
	0.047
	0.051
	0.059

	0.28
	-
	-
	-
	0.049
	0.051
	0.061
	0.070
	0.074

	0.29
	0.041
	0.050
	0.051
	0.060
	0.067
	0.076
	0.085
	0.089

	0.30
	0.051
	0.060
	0.065
	0.073
	0.082
	0.091
	0.101
	0.104

	0.31
	0.061
	0.070
	0.079
	0.088
	0.098
	0.107
	0.116
	0.119

	0.32
	0.076
	0.085
	0.094
	0.104
	0.113
	0.124
	0.136
	0.140

	0.33
	0.091
	0.101
	0.110
	0.119
	0.128
	0.140
	0.153
	0.159

	0.34
	0.107
	0.115
	0.129
	0.139
	0.148
	0.160
	0.174
	0.179

	0.35
	0.127
	0.136
	0.145
	0.154
	0.167
	0.180
	0.196
	0.203

	0.36
	0.142
	0.151
	0.165
	0.19
	0.192
	0.206
	0.220
	0.225

	0.37
	0.163
	0.172
	0.185
	0.198
	0.212
	0.226
	0.266
	0.245

	0.38
	0.183
	0.197
	0.210
	0.222
	0.239
	0.249
	0.240
	0.273

	0.39
	0.208
	0.222
	0.232
	0.244
	0.257
	0.274
	0.266
	0.301

	0.40
	0.229
	0.242
	0.256
	0.269
	0.287
	0.305
	0.293
	0.330

	0.41
	0.254
	0.267
	0.282
	0.299
	0.314
	0.330
	0.323
	0.364

	0.42
	0.280
	0.293
	0.311
	0.325
	0.343
	0.361
	0.349
	0.386

	0.43
	0.310
	0.324
	0.342
	0.356
	0.373
	0.392
	0.379
	0.417

	0.44
	0.340
	0.354
	0.368
	0.385
	0.401
	0.417
	0.410
	0.449

	0.45
	0.366
	0.381
	0.398
	0.412
	0.429
	0.449
	0.445
	0.478

	0.46
	0.396
	0.415
	0.429
	0.446
	0.465
	0.483
	0.471
	0.508

	0.47
	0.427
	0.445
	0.464
	0.482
	0.500
	0.518
	0.501
	0.544

	0.48
	0.468
	0.480
	0.499
	0.513
	0.531
	0.551
	0.537
	0.579

	0.49
	0.503
	0.516
	0.535
	0.556
	0.571
	0.590
	0.572
	0.615

	0.50
	0.539
	0.557
	0.571
	0.589
	0.604
	0.622
	0.608
	0.651

	0.51
	0.574
	0.593
	0.607
	0.628
	0.648
	0.666
	0.640
	0.691

	0.52
	0.615
	0.633
	0.644
	0.665
	0.683
	0.701
	0.684
	0.727

	0.53
	0.656
	0.674
	0.688
	0.705
	0.724
	0.742
	0.720
	0.768

	0.54
	0.696
	0.715
	0.729
	0.746
	0.764
	0.783
	0.760
	0.808

	0.55
	0.737
	0.755
	0.770
	0.790
	0.827
	0.827
	0.801
	0.851

	0.56
	0.788
	0.801
	0.815
	0.833
	0.851
	0.867
	0.844
	0.894

	0.57
	0.834
	0.852
	0.867
	0.882
	0.898
	0.915
	0.933
	0.940

	0.58
	0.879
	0.898
	0.912
	0.929
	0.941
	0.959
	0.972
	0.977

	0.59
	0.930
	0.943
	0.957
	0.971
	0.985
	1.001
	1.018
	1.023

	0.60
	0.981
	0.994
	1.008
	1.022
	1.033
	1.044
	1.056
	1.060


Coefficients for conversion the air volumes

to their values in standard conditions
	Tempe-rature,

oC
	1 + αt
	Tempe-rature,

oC
	1 + αt
	
	Atmospheric pressure,

Hg mm.
	В

760
	Atmospheric pressure,

Hg mm.
	В

760

	- 4
	0.98535
	16
	1.0586
	
	741
	0.975
	761
	1.0013

	- 3
	0.9890
	17
	1.0623
	
	742
	0.976
	762
	1.0026

	- 2
	0.9927
	18
	1.0660
	
	743
	0.978
	763
	1.0039

	-1
	0.9963
	19
	1.0696
	
	744
	0.979
	764
	1.0053

	0
	1.000
	20
	1.0733
	
	745
	0.980
	765
	1.0066

	1
	1.0037
	21
	1.0770
	
	746
	0.982
	766
	1.0079

	2
	1.0073
	22
	1.0806
	
	747
	0.983
	767
	1.0092

	3
	1.0010
	23
	1.0843
	
	748
	0.984
	768
	1.0105

	4
	1.0147
	24
	1.0880
	
	749
	0.986
	769
	1.0118

	5
	1.0183
	25
	1.0917
	
	750
	0.987
	770
	1.0132

	6
	1.0220
	26
	1.0953
	
	751
	0.988
	771
	1.0145

	7
	1.0257
	27
	1.0990
	
	752
	0.989
	772
	1.0158

	8
	1.0293
	28
	1.1027
	
	753
	0.991
	773
	1.0171

	9
	1.0330
	29
	1.1063
	
	754
	0.992
	774
	1.0184

	10
	1.0367
	30
	1.1100
	
	755
	0.993
	775
	1.0197

	11
	1.0403
	31
	1.1137
	
	756
	0.995
	776
	1.0211

	12
	1.0440
	32
	1.1173
	
	757
	0.996
	777
	1.0224

	13
	1.0476
	33
	1.1210
	
	758
	0.997
	778
	1.0237

	14
	10513
	34
	1.1247
	
	759
	0.999
	779
	1.0250

	15
	10550
	35
	1.1283
	
	760
	1.000
	780
	1.0263


Standards of the general artificial illumination

	Premises
	The smallest illumination, lux

	
	Luminescent lamps
	Incandescent lamps

	Rooms and kitchens of dwelling houses
	75
	30

	Classrooms
	300
	150

	Rooms of technical drawing 
	500
	300

	School workshops
	300
	150

	Public reading halls
	300
	150

	Operating and sectional rooms 
	
	200

	Delivery room, dressing ward, manipulation room
	400
	200

	Pre-operative room
	300
	150

	Surgeon’s, obstetritian-gynecologist’s, pediatrician’s, infectionist’s, dentist’s room
	500
	200

	X-ray room
	-
	150

	Functional diagnostics room
	-
	150

	Wards for newly-born babies, postoperative rooms
	150
	75


Air temperature in dwelling

(for cold period of year)

	                  Premises                  
	Air temperature, ºC

	Living room (in flat and hostel)
	18-20

	Kitchen
	18

	Bath-room and shower-stall
	25

	Cloak-room
	16-18

	Toilet with bath-room
	25

	Wash-room
	18

	Hall, corridor
	16

	Premises for rest and study in hostel
	18

	Isolation ward in hostel
	20

	Administrative room in hostel
	18


Permissible concentration of harmful substances

in an atmospheric air of cities
	     Substances 
	      Permissible concentration
	 Class of  

    danger     

	
	       max 
	  average/day
	

	Nitrogen dioxide (NO2)
	0.085
	0.04
	II

	Nitrogen monoxide (NO)
	0.4
	0.06
	III

	Sulphureous gas (SO2)
	0.5
	0.05
	III

	Ammonia (NH3)
	0.2
	0.04
	IV

	Benzene
	5
	1.5
	IV

	Carbon monoxide
	5.0
	3.0
	IV

	Ozone (O3)
	0.16
	0.03
	I

	Dust with SiO2 more than 70%
	0.15
	0.05
	III

	Dust with SiO2 20-70%
	0.3
	0.1
	III

	Dust with SiO2 less than 20%
	0.5
	0.15
	III

	Mercury
	-
	0.0003
	I

	Lead
	0.001
	0.0003
	I

	Chlorine 
	0.1
	0.03
	II

	Phenol
	0.01
	0.003
	II

	Formaldehyde
	0.035
	0.003
	II


Hygienic Standards of drinking water quality

according State Sanitary Rules and Norms 2.2.4-171-10 

“Hygienic Requirements of Drinking water destined for person’ consumption”

1. Sanitary-chemical indices

Organoleptic and physical properties

	Index
	Hygienic norm

	
	for water-pipe
	for wells and captation of springs 

	Smell (at 20o C and 60o C)
	not more than 2 points
	not more than 3 points

	Taste and aftertaste (at 20o C)
	not more than 2 points
	not more than 3 points

	Color quantity 
	not more than 20o
	not more than 35o

	Feculence 
	not more than 1.0 NUF

(not more than 2.6 NUF for underground water)
	not more than 3.5 NUF


Physico-chemical indices

	Index
	Hygienic norm

	
	for water-pipe
	for wells and captation of springs 

	pH
	6,5-8,5
	6,5-8,5

	Iron (Fe)
	not more than 0.2 mg/dm3
	not more than 1.0 mg/dm3

	General hardness
	not more than 7.0 mmol/ dm3
	not more than 10.0 mmol/ dm3

	Manganese (Mn)
	not more than 0.05 mg/dm3
	not more than 0.5 mg/dm3

	Copper (Cu 2+)
	not more than 1.0 mg/dm3
	not determined

	Polyphosphates (by PO43-)
	not more than 3.5 mg/dm3
	not determined

	Sulphates (SO42-)
	not more than 250 mg/dm3
	not more than 500 mg/dm3

	Dry residue
	not more than 1000 mg/dm3
	not more than 1500 mg/dm3

	Residual uncombined chlorine
	not more than 0.5 mg/dm3
	not more than 0.5 mg/dm3

	Chlorides (Cl-)
	not more than 250 mg/dm3
	not more than 350 mg/dm3

	Zinc (Zn 2+)
	not more than 1.0 mg/dm3
	not determined


Microbiological indices

	Index
	Hygienic norm

	
	for water-pipe
	for wells and captation of springs 

	Total microbial number
	not more than 100 CFU/cm3
	not determined

	E.coli
	absence in 100 cm3
	absence in 100 cm3

	Entherococci
	absence in 100 cm3
	not determined

	Pseudomonas aeruginosa
	absence in 100 cm3
	not determined

	Pathogenic entherobacteria
	absence in 1 dm3
	absence in 1 dm3

	Coliphage
	absence in 100 cm3
	absence in 100 cm3

	Entheroviruses, adenoviruses and so on
	absence in 100 cm3
	absence in 100 cm3

	Pathogenic intestinal protozoa, intestinal helmints
	absence in 50 dm3
	absence in 50 dm3


Toxicological indices

	Index
	Hygienic norm

	
	for water-pipe
	for wells and captation of springs 

	Aluminum (Al)
	not more than 0.2 mg/dm3
	not determined

	Ammonia
	not more than 0.5 mg/dm3
	not more than 2.6 mg/dm3

	Cadmium (Cd)
	not more than 0.001 mg/dm3
	not determined

	Silicon (Si)
	not more than 10 mg/dm3
	not determined

	Arsenic (As)
	not more than 0.01 mg/dm3
	not determined

	Molybdenum (Mo)
	not more than 0.07 mg/dm3
	not determined

	Nitrates (by NO3-)
	not more than 50 mg/dm3
	not more than 50 mg/dm3

	Nitrites (NO2-)
	not more than 0.5 mg/dm3
	not more than 3.3 mg/dm3

	Residual ozone (O3)
	0.1-0.3 mg/dm3
	not determined

	Mercury (Hg)
	not more than 0.0005 mg/dm3
	not determined

	Lead (Pb)
	not more than 0.01 mg/dm3
	not determined

	Fluoride (F-)
	I and II climatic zone - not more than 1.5 mg/dm3
III climatic zone - not more than 1.2 mg/dm3
IV climatic zone - not more than 0.7 mg/dm3
	not more than 1.5 mg/dm3

	Residual polyacrylamide
	not more than 2.0 mg/dm3
	not determined

	Formaldehyde
	not more than 0.05 mg/dm3
	not determined

	Chloroform
	not more than 60 mg/dm3
	not determined

	Permanganate oxidability
	not more than 5.0 mg/dm3
	not more than 5.0 mg/dm3
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