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 (1.4):            p0pcc0 C)G)CC(G(C   

            01486,0000015,0)8)000015,00015,0(80(C0   

  – 

                 51,98100014865,0100100C100W 00  %. 
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PN

l8
r

k

k4




                                    (3.12) 
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 1 2

  ’є  V     
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,  0 15 50 120 210 330 480 650 900 
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  3.2.  
ь а  а і  

τ 0 15 50 120 210 330 480 650 900 

q 0 10 20 30 40 50 60 70 75 

τ/q 0 1,5 2,5 4,0 5,25 6,6 8,0 9,3 12,0 

qt 0 10 10 10 10 10 10 10 5 

Δt 0 15 35 70 90 120 150 170 250 

ω=qt/Δt 0 0,67 0,29 0,14 0,11 0,083 0,067 0,059 0,02 

1/ ω - 1,5 3,5 7,0 9,0 12,0 15,0 17,0 50,0 

  –    ,  
        - 1/ ω. 
а  3.2      

       
      

 S = 0,05 
2,    Δ  = 49100 ,  

 20 .  ’є    1 3
   = 0,012 

3/ 3
. ’   μ = 0,001 .  

τ,  70 145 225 335 455 770 

V,  10 15 20 25 30 40 
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                            h5,0Rn4K 2
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    Q    
 Q  є  є   

                                            ,QQ pu                                       (4.7) 

 є      
. 

В   ь       
: 

- є    )rr(5,0r cpcp   , 
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 . . 
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p  
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  , 2
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93

2

1094,3
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100014,3 
 




 . 
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.
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3/ . 
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C)1mK(C
ln(

n



     (5.8) 
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    є  є   : 

                                 
1n)mK( 

 - 01)1mK(
C

C
                 (5.10) 

  є    
    .    
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                 0ïð
u

l                                           (5.11) 

 ,   " " є  , 
      5 %   

 . 
а  5.1.      

    є   

1=180,         
є   2 = 160   m2 = 0,05.  

’я а я.    (5.4)    

:             ;
9

1

180m1

1

Km1

1
CC

111







  

;
9

1

16005,01

1

Km1

1
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22







  

    , / :  
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180
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K
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1

2
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а  5.2.  є    
  є  є ,  є  

   =60,     
є m=0,05.      

,    C =2 / . 
’я а я.    (5.6) є                         

                   0,025
160)(0,05

1)60(0,05
CC

13





 
. 

    , / : 
                           05,00,2025,0C   

а  5.3. ,      
         

  є  ,    
 C =25 /  , є    
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  1  m = 0,02/2=0,01, ,    (5.5) 

    1,56  (6,25/4,0): 

                                4,0
50)10,01(1

25
C

2



   / . 

    є     
є    , ,     (5.6) 

                                0,077
1)150(0,02

11500,02
C

12





           / . 

    81  (6,25/0,077) 

   є ,   52  (4,0/0,077) 

    є . 
а  5.4.       

  =1,5 ,     
  u=0,01 / ,       

o
 = 2,5 . 

’я а я.       

  (5.11)  –         5,1525,2
01,0

5,1
          .                                                                            

6.   

     ,     
                                     CBA                                         

є   

                             ];B][A[kv                                           (6.1) 

  А, ДВ] -    ,  
    А, Вν k -   . 

  є        
 є , ,  

                                      DcCbBaA  ,                                                

   є   
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,   є      
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ttt
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kvv

                                    (6.4) 

  є        
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   1    . 
  ,   -   , 
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 .               (6.6) 
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2
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)OH(Zn 2

                 (6.8) 

  ,      
,    (6.8)    

     ,  
, ,      

 ,       
 : constOHZn ])([ 2 .                                 

   ( )  
2)OH(Zn    

   

const]OH][Zn[])OH(Zn[K 22

2)OH(Zn)OH(Zn 22
 

 (6.9) 

       
      

        
 . 

а  6.1.   є   
,   є   2     

 12  32 . 
’я а я.  є    

   (6.4).     

12 tt v2v  ,   

                2k 10)1232(

t  ,       2kt                                              

а  6.2. ,       
-       . 

’я а я.      
ZnS =1,6

.
10

-24
,     2422

ZnS 106,1]S][Zn[   . 

,          
є   ,      
,    :   

            
242222

)OH(Zn 106,1]Zn[]Zn][Zn[
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   S = 1,26
.
10

-12.
32 =40,3

.
10

-12
 / =0,40.
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-7 / .   
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      . 
а  6.3 ,       

-       . 
’я а я.     

Zn( )2=4,5
.
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-17, 17212

)OH(Zn 105,4]OH][Zn[
2

   

,          
є   ,     
є     ,   

 :       
1732222

)OH(Zn 105,4]Zn[25,0]Zn5,0][Zn[
2

  , 

     62 1065,5]Zn[   - / . 
   Zn=65 .     

   Zn = 5,65
.
10

-6.
65 =3,67

.
10

-4
 / =0,367 / .   

  -  =17 .  -

       = 5,65
.
10

-6.
17/2 =0,48

.
10

-4
 / =0,048 / .   

а  6.4       
   ,     25 / . 

   30%.   , 
   . 
’я а я.      

 :    

   65               74                               99 

            Zn
+2

 + Ca(OH)2 = Zn(OH)2↓ + Ca
+2 

                                                          20                                               

       (65), 
  (74)    (99),   – 

   (20).    
 є : 

-   , / :      = 74  20/65 = 22,8 , 

,      30%,  

   Х = 22,8/0,3=75,9 / . 
-  ,  , / :   = 99 . 20/65 = 30,5.  

а  6.5.      ,  
      200 / . 
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  ,     . 
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                                     342                                               156                       6 

Аl2(SO4)3 + 6H2O =2 Al(OH)3↓ +6 H
+
 +3 SO4
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 , / :               

  = 200 
.
 6 / 342 = 3,51 ,  

 , / :                = 200 . 156 / 342 = 89,5.  

    : 
                                           106                       2                        

Na2CO3 + 2H
+ 

= 2Na
+
 + H2O + CO2↑ 

                                             z                       3,51  

  , / :       z = 106 
.
 3,51 / 2 = 186 . 
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а  7.1.   є   
,      2,0 /   2,15 / ,   

     300 /   20 / .  
’я а я.     є 

0xx  = 2,15 – 2,0 = 0,15( / ),      
ss 0 =300 – 20 = 280 ( / ) = 0,28 / . 

 є    є      
                                   536,028,015,0Y  . 

а  7.2.     
,      ,   

є   ,  0,08 / . 
’я а я.     ,  

 (7.3)    

              0,1620,08
[S]

[S]
2vvmax  / . 

а  7.3.       
,   3 .    (  ) 

є   1,5 /   1,7 / . 
’я а я.   (7.5)     

                        0,04
3

ln1,5ln1,7μ 


  
-1 

а  7.4     

max
v     Km ,   

  
1

S =120 /     
1

v  0,05 
-1,     

2
S =280 /     

2
v  

0,07 
-1

. 

’я а я.   (7.3)     
     : 

   
120,0K

120,0
v05,0 max 

    

   
280,0K

280,0
v07,0 max 

    

”    , є :  
120,0K   ( / ),   1,0vmax   

-1
. 
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