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)
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(5,5%) (6%)
(7%)

40 2800 2600 3000 2600 2400 2800
45 3150 2920 3370 2920 2700 3150
50 3500 3250 3750 3250 3000 3500
55 3850 3570 4120 3570 3300 3850
60 4200 3900 4500 3900 3600 4200
65 4550 4220 4870 4220 3900 4550
70 4900 4200 4550 5250 4550 3850 4200 4900
75 5250 4500 4870 5620 4870 4120 4500 5250
80 5600 4800 5200 6000 5200 4400 4800 5600
85 5950 5100 5520 6380 5520 4670 5100 5950
90 6300 5400 5850 6750 5850 4950 6300
95 6650 5700 7120 6170 5220 6650

100 7000 6000 7500 6500 5500 7000
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Na + 142(135 – 145) 142(135 – 145) 142 142 10 10

+ 4 4 4 4 150 150

++
(3,6 - 5,2)

2,5
(3,6 - 5,2)

5 2,5 5 — —
Mg++ 1 2 1 2 10 20

... 149,5 153 149,5 153 = 170 = 180

Cl 101
(96 - 106)

101
(96 - 106)

110 110 — —

03: 4 24: 1 24: 2 27: 1 27: 2 10: 75 10: 150
So 4 0,5 1 0,5 1 7 7

=2 = 17 =0,5 =4 =4,5 =40
4 8 4 9 ? ?

... 132,5 153 143 153 ? 7
1  - , .,
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.
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, .
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, 
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, .
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. 
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. 
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.

, . 
: 

 20 - 25% .
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. 

, 
400  (  2,5 ).

.

.

. 8.
 8   

   .
 1,5
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   ,      ,     ,
, 
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, ,
, , 

, ,    
, 
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.

.

. -
,

, , , ,
, .

-
, 

. 

, ,
.

   
           ,

     ( , 
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, , 
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  . 
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. 
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  ,      .
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. 
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, 
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, .
, 

, 
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». , 
.
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, .
,
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, . 

.  160 .
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,
.

. 

. . 
,  2% . 

 70  1,5 . 

, . . , 
. , 
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.

, , 
, , 

;

.
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:  (
),  ( ), 

, 
, , , 

. 
; 

 - , , 
.

(5%) . 
, 

140 , .
, 
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. 
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, .
, 

 (  «
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, . 
. ,

, 
; , , 

. 
 ( , ), 

, 
. 

. 
:  (  4 - 5%)  1

-
.
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, 

. 
. . 

. 
, 

. 
, 3

, 
2/3  '/  -  4,5% 
. ,

 1%  4 - 8 .
, 

. 
. 

 500 
 6 - 8 . . 

 - 
. ( . « »), 

: 3 
145  1 . .
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). 

, 
. 

. . 
,

, . 
.

. 
, 

, . ,
, 

:  (
) 1 (

+) ,
. 
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, . 

.  (85 - 75 ). 
, 

. 
.

, 

, 3
. . -

, 
. 

, -
, .

. 

. -
 (  300 - 350
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. , 

 '/ , 
. ,
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. 

. 
, .

. 

,
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, 
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.
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. 
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. 
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.
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.
 ( ). , 
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, 
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 ( ).
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. 
. 

. . 
, , . 

. 
.

, ,  (
) , 

. 
, 

, 
.
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, 

. 
, 

300  3% . 
.

.
, , 

 ( , , ) . 

.
.  70

3500 .  20% 
 - 

. ,  40 ,
. 

. , 
,

,  ( , , ) 
.

 135 - 145 . 
 ( ) 

 150 .
, 

, 
 ( ) 10 . 

 ±3 . ,
 ( , ) 

 ( , , ,
).

.  60 .
,
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, 
 10 . , 

, 
, .

.

 (  135 ) 
: 1) , 

 ( , , 
, , ); 2)

 ( , 
, , , ); 3)

 ( , ,  « -
» , 

, ); 4)

 (
, , 

); 5) .
 150 ) 

: 1)  (
, , ,

, -
, , 

); 2)

, ,
, ); 3)

.

. 

: , 
 - . 

,  - 
.

.  70
3150  (45  35 ).  50 -
60 , 

. , 
. , ,

 3,5 - 5,5 . 
150 .

. 
, 

. 
,

, .
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 60 - 100 . 
 (  2%) .

, .
, 

. 
-

, 
. 
, 

, .
, 

, . 

. 
. 

.
.

 3,5 ) : 1)
; 

; 2)
 ( , , ), 

; 3) , 
, ; 4)

 ( ); 5)
, 

; 6) ; 7)

; 8) ,
.

 (  5,5 ) 
: 1)

 ( ), 
; 2) ; 3) , 

; 4) ; 5)
; 6)

,  50  (  1  0,4% 
).

 - . , 
 - . 

, , 
, . 

.
, 

, , 
.  ( . 18) 

.
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.
1. . 2.

, . 3.
, 

:  45 
35  1 ,  - 32  25 , 

 - 23  20 . 
 70  3150 (45x70) .

4. , , 
, , 

).

, , 
, -

.
, , , ,

, .

, 
, , 

. -
, , , 

. 
, 

.  ( . 19, ,
).

,
 40 .  1 , 

,  13,6
. , -

,  1  3,3 . 
 30 , , 

, -
. 

 60 - 120 , 
.

; 
.

,

. 
 5,5 - 6 . ,  7 ,

.  -
.

. -
: 1. , 

(240 - 1000 ). , -
 1 . 2.

, , 
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, , 
.  1  10%

(1  4 ). 3.
42  (  3,5 )  200  5% .

.  100
 (200  4,2% ). 4. -

. 5. -
.

. , 
,  (  1000 - 1500 ) 

. , ,
. 

, , 
. . 

 200 .
 2,1 - 2,65 . .

 (  2,75 )
.

 (  2,1 ) ,
, , 

, .

, ,
, . 

, .
.  70

 2000 , . .  30 . 
.

 103 - 110 ,  6 .
.

, , 
. 

.
 (  98 ) : 1)

,
; 2)

, 
, ; 3)

 ( ); 4)
; 5) ;

6) .
 (  110 ) : 1) 
,  (

); 2) .

 (NaCl 1).
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  7

.

 - . 
. -

. 
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 (
),  -
, 

). :
,  ( , 

, ), , 
.

, 
. 

,  ( ) . 
+ ,  - 

- . 
, . 

.
 (  7,4),  (

) .
+ ,  7,4,

 40  (1  1* 109, . . 
).

 [ +] , 
, . 9.

   9.     .
+], 

7,0 100
7,2 63
7,4 40
7,6 25
7,8 19
8,0 10

  ,       H2O+,     
    +;    ,  «

+» .
 - . 

, 
:  ( ) .
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+
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.

+
3

- . 
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+ . 
3

-
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.
 (  4,5)

+  Na 3- 
. 

, 
 ( , ). 

+ ,  NH4
+ ,

,  Cl- .  Na+,
 Cl-, , 

+
3

-

.

2 , +

. 
2 +  2

 - 
.

. : )
, 

, 
 ( 2 2) 

, , , 
; )  -

 CO(NH2)2 ,  (NH3), 
 - 

 (NH4C1), 
. . 

. 
 (

); ) , 

.
.

.

.

, 
. 

+,
1-, +  ( - )

.

.

2 . 
, . 20, . 
 ( +), -



60

2  log 2  ( . 20,6).
 45°, , 

 (IV)  (V), 
, ,

2 - , 
, . 21. 

.
, 

.  (1960) 
. 

      , 
   

 ( . 22) 
,  4%  8% 2. 

. 10.
, , 2

 ( 2) - ), (SB),
)

(BE). : 1 1
 ( ), 
,   4%  8% 

.  A1 1

, SB  BE ( ). 

1B1 ,
2; 

45° 
, 

).
 ( . . 22) 

 (  7,30, 2 29,5 . .,  - 14,2 , SB -
16,3 ,  - 38,2  BE - 10 ), 

 ( ).
2

: 
),  - .

 SB,  BE 
, 

, . , 
.

, 
, -

 ( . . 10). , ,
.
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   10. .

h 7,35 - 7,45 7,4
2 4,66 - 5,99 5,32  (40

. . .)
         2 2 =

40   
2  (  40 . .) 

 ( ), 
   (    40 . . .) -       2
 ( )

(35 -
45 .   . )

  -          
. )

.

19 - 25 23

SB   -
,  ( . .

, 2 =  40 .  .  .,
      2=100%, 

37° )

20 - 27    » 24    »

         (   .
   , , 
)

40 - 60    » 50    »

BE  ( ) . 

 NBB.  NBB  –  
           , 

          (      7,38,
2 = 40 .,  37° ).   

:
BE  =  BB  -  NBB.  ,  BE , 

   Na    (
),  7,38    37° )

    BE   
),  -

)

±2,3 0

, 
.

.
 ( ) 

, 
. 

 7,38,  -  24 .
: 1)

 (
, ); 2) , -

 SO4
-

3
-; 3)

, , 
, 

; 4) , 
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, ; 5)
, 

; 6)
.

 -
. , , ,

. 
 ( ) 

. 
, .

. 
 (

), 
 7,38 - 7,42). 

 15 000 . 
 ( ),  - 

)  ( ).

.

 -
). 

. 

 ( ). 

.  ( , 
.) . 

,  (
, ).

, 
 SB ,  BE.
2,

.
, . 

. : 1)
 - -

 ( ).  ex tempore.
-

 (
!).

 ( ) 
 5%  10% ,  8,4%  4,2% 

 NaHCO3.  1  8,4%  1  NaHCO3,  
 4,2%  - 0,5 . : 1)
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.

+ ,  (
)  (  NaHCO3), 

, SB  ( +).
, 

 ( ,

; , ; 
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, ; . .).
, 

 - , .
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. 
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), , 
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.
 - , , 

, 
. 
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, .
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 ( ) 

; 3)
 ( ); 4)
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2
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,
.

, , ,
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.
 ( ) . 2

38 . .  7,45 - 7,50.
, . 
,  -

.
.

: 1) , ; 2) , 
 ( ); 3) 

; 4) ; 5) ; 6)
,       ; 7) 

.
  

, 
.

, , 
, . 2  20 - 18 . .

, 
,  '/ . 

. 
, 

. 
. 2  30

- 26 . . .

. 
. 

, 
. 

.

. , 

, , .

.
, 

, , 
, 

. 

, -
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.
, 

. , 
,  153  ( )+153  ( )=306 (
). 
 ( , ) , , 

,  (
, ).

, 
. 

 285 - 310 . 
, 

. ,  60 - 80 ,
, 

.

, , 
, , 

, , ; -
 ( , 

), .
        ,             

 (1950),  ( . 23).

, , , , 
, , 
. , ,  1  142  Na

+ ,  4 +, 5 ++ (2,5 )  2  Mg++ (1 ). 
 153  (149,5 ). 

 153, 1
(101 ),  (24 )  (17 ). 

 ( , ,
.),  11 . 

, 
41 . ,  SB 

,  (SB) 
2 .

, 
: 1) 

; 2) ; 3)
. 

.
, , 

 ( );

.

 (SB).  30 -
35 . 
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 ( ) -
 Na+

,  K + +Ca+ ++Mg++ (11
), ,

  8

            
.

, , 
, 

, , 
. 

, 
, 

, , 
 ( , ) . -

,  (
, .) 

 ( , , ), 
 ( ,  - «

», .). 
, 

. ,

, , ,
, 

, 
 ( ) . . 

, , 
. ,

,  (
). 

. 

.
.

 1875 . - . 
. .
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 1891 . , 
. , 

. 
 1929 ., . 

, . 
, 

 20  2  50 .

.
-

.
.

 :
1.  - 0,5 - 3,0 ,  100 ; 

. 2.  -  – 4 - 7 ,  50 ; ,
 (10 - 15 ). 3.  – 8 -13 .

.  20 , 
 75  50 . -

, , 
, 

. ,
 - , .

4.  -14 - 25 ,  20 ; -
; 

. 5.  - 26 . 
 (10 - 12 ) .

.
. , , , 

, 
, , . ,

 (
).

, , .
.  1949 . 

.
,  1950 ., 

. 
. 

 1953 . , 
. 

.
, 

1957 . . . , 
. . . 

. 25): I  - ; 
 20 - 40

;  ( . 25, );
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II  - ; ,  20 -
40 ,  4 -

; 
 1-  - III1 ( . 25, ); III  -

; -
 (1 - 3 ) ; 

 2-  - III2 ( . 25, );
IV - ; , 

.
 3 - 4-

 – III3  -  4 . 25, ); V - ;
; 

.  IV 
 -  ( . 25, ).

.
 (80% NiO+20% 02) 

. 
 4 - 6 . 

 40  70 . 
. 

.
.

.,  1957 ., . . 
 ( . 26). 

. 
: I -  15 - 25

 10 - 25 . .
, 

; II  -
 3 - 6  50 . 

,   . 
, , , 
; III  -  4 ,  50

- 100 . . 
, , ,

, . 
; IV   -  2 - 3 ,

 200 - 300 . . 
, 

,  (
 5- , 6-  7- , 

) ;  -  1  100 -
200 ,  6 - 8
25 - 50 . ; VI  -

 200  2 - 3 , 
 6 - 8 ; VII  -

.
.
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.  1951 . ( . 27). : I 
) : 10 - 30 (

 20 ).  60 - 80 ;
) 

 150 ,  1 - 0,5 , 
 (15 ) ; III  -

, -
 (1 -1,5 ) . 

, 
; IV  -  3 -10

, 
; V  -  (  10 ),

 25
 48

.
.

,  (  28).

, .

, . , 
, 

 2,4 - 2,5  (18 - 20  ) 
,  1 – 2 - 3 ,

.  10 - 30
 1 - 3

. 
 1 ,  18 - 40

 (  29).
, 

. , 
. 

 (  5 )  (  50 ) 
, 

» 
» .

 60-
 « » ,

, 
, 

», .
 (  5 %)

; 
 (  10 .%), 

, 
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), ,  - .

 - , ,
, . .  (  20 - 22 )
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. 

, 
, . 

.
.

. 
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.
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    : , , 
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2  80 . 
 90 - 92% , 

, 
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 ( , ).
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 ( 2  45 .).
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.
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)
, 

 90 -
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. 
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.

.
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 - ; Q - ; R - 

.
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; ;

      
    ;  4)  ;
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.
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.
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 ( ) 
 (

), . 
, ,  -  II

.
 ( . 31). .

,  0,11 . -R

 0,12 - 0,20 . QRS . 

, . . . ,
R

 (
R). , , 

 ( ), 
,  (  R)  I 

 (  S) -  III . 
: 

 R)  I  ( R)-  III
. QRS

 0,06 - 0,11 . 
. R

,  - .
. , 

,  - 
. -

,  (
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, , , 
, )  ( ,
, , ) ( . 32, ).

. 32, ). 
. 

 R, 
. 

, 
.

. . 
, , 

. ,
, , 

,  ( )
, , . . .

. 
, . 

,

, . . QRS.
R

 ( . 33, ). 
. 
(QRS) -

, ,
 S -  ( . 33,6). 

, -
, , 

QRS,  S - . QRS
 ( ), R

, . . .

.  
),      

 ( )  ( . 33, ).
, 

. 

.
. , 

,
. 

, QRS
. ,

 F, 
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 R ( . 34, ). 
, 

.  - ,

,  - 
; , 

. 
 ( ), 

, , .
. , 

 (130 - 150  200 ), 
. 

 ( )
 (QRS) , 

 ( )  -  (
). 

. 
 ( . 35).

 ( ) .
, .

 ( ,
). 
 - , . 

, , 
 ( -Q ), 

. 36). 
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, QRS.

QRS,
.

. : ,
, , .

, 

. 
 ( . 37, ). 

: 
 0,11 ; 

. 37, ). , . . 
, : 

, -Q
 0,2  ( ) ( . 37, , ),

, 
. 

QRS;
, 

QRS  ( . 37, ).
. . 

, ,
. . 

 25.

.

. 
, , 

, .
,

, .
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51 , ., ) .
, , 

 - , 
,  ( ), .

 (51 )  (RIZA- ,   I),
. , , 

,  10% , 
,  -  10 - 15%.

, 
, .

, 
, . . ,

. , 
, 

. 
 ( ), 

, .

.
, 

. 
. 

, 
.

1. , 
, ,

. 
 - 

 - , 
.  ( ) 

 ( 2)  (So2) - 
) 

. 2  80 - 70 . .  So2
90 - 89% . 

2  (Pco2 , 
. , , 

-
. 2  40 - 45 . . 

,  38 - 36 . . .
2. 

: , 
.  0,3 - 0,5 .

. 
, 
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,  ( .  7).
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 - , -
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.

2. 
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3.  (  8, 12  24 ), 

.
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, 

»; ,  «
». , 

, , 
, , 

. . -
, , 

. 
, , 

, , 
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» . 
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»  « » - , . 
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», : 1) ; 2) ; 3)
 ( ); 4)
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, , 
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, 
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.
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.
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.

 - , 
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.
: 1) 
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 ( ). 
4%. ,  1  10 , -

, 
:  2 ,  -  10 .

 ( . 38), 
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. ,
. ,  2

, 
 25%  75% .

. 
 - . 

: ,  - . 
,  30%  70% 

.
.

,  ( ).
. 

.
1  ( . 39). ,

, . 
.

  
: , ,

. . 
: «  -  -  - ».      
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. 
 « -1».
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. 
, . 

. 41. 
,  - . 

, . 
: 

. ,  -
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.  - 
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.  - 
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,
, 
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-
.  - 
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.
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, . 
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, 

. 
, ,
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.
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. 
 ( . 43). 

.
. 
 « » 

, ,
 (15 ) 
, 

,  –  - 

 44, )  « » 
 ( )  21/2  4 -

,  6 - 12  – 5 - 6  1 - 2  6 - 8 .

, , . 
, , 

, 
 500  (  45). 

, 
, , 

.
.
,

, 

, 
 ( , 

)  ( , ) 
. , 

.
, 

:
81% CA(OH)2+3,4%NaOH+15,6%H2O. 

, . ,
,  ( 2 3), 

. , .
, 

.  2 - 21/2 . . 
, 

 ( ).

, . ., 
. 

. 
: 
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: ,  -
 « »,  - «
». , . 46, , 

, . . .
, 

. 
: 

; .
, 

 « ». 
, 

. 
 ( . 46,6). 

, . 
 '/ , .

 - .
.

. : 1) ;
2) ; 3) 

 ( ); 4)  ( ) 
; 5) ; 6) ; 7)

 ( . 47).

:  - ,  - .

 ( ) . 
. , 

. , 
. 

. 
, ,  - . 

. 
. 
, , 

 100 - 600 . . .
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