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; , , 
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, ,  
.  

      20. .  
 ( . 97, ), ,  

. , 
. 

30.  
 1  00  

 .  
      00  Ro,  t  Rt,  

 :  
=Rt - R /Rot. 
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.  
 , 1/   , 1/   , 1/  

 0,0050  0,0003  0,0041  
 0,0046  0,0003  0,0025 
 0,0042  0,00005  0,0027 

 0,0040   0,000015   
 0,0010  0,0039   

      40.  
 

, . 98.  
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. 
 

 -·20 
 +6000  0,0001 .  

       50.   
 

) ) 

. 98. .  
)  

; ) ,  
 

. 97.   
 ( )   ( ). 

0 0 ) ) 

Rt=Ro(1+ t).   [25] 
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. 100. 
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.  
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). 

       30. , 
. 99? 

      ,  
.  
. 

      40.  
: 

U1 = I R1;  U2 = I R2.  [23]* 
      ,  

, , . 101. 

        .  
 

,  
 1 .  

,  
, ,  

,  
, . 

       
. 

      50.  
I=U1/R1=U2/R2.   
      
      60.   . 
       R1=2   R2 = 3  

.  I =  1  .  ,  
. 

      . 
: 

Rl = 2 , 
R2 = 3 , 
I = 1 . 

: R-? U-?: U-?: U-?  
: 

       
, . .: 

I1 = I2 = I= 1 . 
      : 
R =R1 + R2, 
R = 2  + 3  = 5 . 
      : 
U1 = IR1;  U1 = 1  • 2  = 2 ; 

I 
I I 

U1 U2 

U 

. 101.  
. 

R1 R2 

I = I1 = I2     
R = R1 + R2 
U = U1 + U2 

       
 (  

): 
R= R1+ R2.   [27]   

      ,  
,  

: 
U=U1+U2.         [28]   

U1/U2= R1/R2. 
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U2 = IR2;  U2 = 1  • 3  = 3 . 
      : 
U = U1 + U2,  U = IR. 
U = 2  + =5 ,  U = 1  • 5  = 5 . 
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,  
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( .103) . .  
       20.   
( . 102  105) ,  

,  
 ,   

,  
, , . 104. 

              

      30.  
?  

      ,  
 

.  
 

, .  
      , ,  R,  ,  R1 

, : R = R1/2.    
 3   . . 

       ,  
.  

       I = U/R. 
 [31] : 

U/R= U/R1+ U/R2. 
, , ,  

 R  R1  R2:  
 
        

: 
     
 
 
       : 
 U=R1 I1= R2 I2. : 

. 103.  
. 

R2 

R1 

  

  

. 104.  
. 

    

1 

2 

I1 

 V 

I I 

R2 

R1 

I2 

. 105.  
 

. 

   
: 

U= U1=U2.         [30]   

 
 

: 
I=I1+I2.       [31]   

1/R= 1/R1+ 1/R2.       [32] 

R = 
21

21

RR
RR .      [32]* 

I1/I2= R2/R1. [33] 
       ,  

  . 
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      40. ,  (n)  
, : 

U=U1=U2=…=Un.          [30]   
 I=I1+I2+…+In.          [31]   

                                              
 

 
 
      50.  Ri,  

 i
1,  [32], : 

       60.  
.  . 106  

, .  
      , ,  

:   . 
, ,  

, . 
      ,  

 127  220 .  
 127  220 . 

      70.  (  
) . 

       , ,  
,  

.  [30] - [34]  [23]. 
      80. . , 

 200  300 .  120 .  
,  ( . .  

), , . 
      . 
      : 
R1= 200 ; 
R2 = 300 ; 
U = 120  
I1 -? I2 -? I3 - ? R - ? 
       : 
       ,  

, . . U1=U2=120 . , 
: I = U/R: 

I1 = U/R1=120 /200  = 0,6  

                                                
1 ,  i=1/Ri   [22] 

. 106.  
. 

 

 

U = U1 = U2 
I = I1 + I2 

R = 
21

21

RR
RR  

n21 R
1...

R
1

R
1

1R [32]

= 1+ 2+…+ n.           [34]  
      ,  

,  n  
,  

. 
       

 
,  

. 



 175 

I2 = U/R2=120 /300  = 0,4  
      : 

I = I1+I2 = 0,6  + 0,4  = 1 . 
      ,  

, : 
R =U/I =120 . 

      ,  [25.2]*. 
      :  I1 = 0,6 ,  I2 = 0,4 , I = 1 A, R = 120 . 
      , ,  R=120 , 

 R1=200 
 R1= 300 , . 
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4.  
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5. ? 
6. ? 
7. ,  

 – ? 
8.  1 .  
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      2. ? 

      3.  20, 40, 24  
.  24 . 
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 5 ? 

      5.  . 107  
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      10.  
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 ( . §39  [19] - [13.2])    
. .  

      , , 
 1 

. ,  1 , , 
, 5 ,  5 . ,  

,  
 

), : 
 = Uq,                 [9] 

  — , U — , q — . , 
, ,  

: 
q = It.                [18]** 

 
       , , 

: 

       [23]  [23]* ,  [19]  
: 

 = UIt =I2Rt= U2t/R.       [35]  
      20.  ,   —   ,  —  

 —  , : 
1  = 1   1   1 ,  1  = 1  •  • . 

      , : 
, .  

R = R1+ R2+ R3 

32 R
1

R
1

R
1

1R

1

R 

 

U 

 
 

 = UIt.       [19] 
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 5 ,  
 220 ?  80% . 

. 
      : 
t = 1  = 3600   
I=5   
U = 220  

 = 80% 
Ag - ?     
     : 
        = Ult =220 •5 •3600 =3 960 000   4 000 000 . 
      , . .  80%  

: g =  •  = 4 000 000 •80%:100% = 3 200 000  = 3,2 • 106  = 3,2•103 
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      : = 3,2 • 103 . 
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I = I1 = I2     
R = R1 + R2 
U = U1 + U2  
U1/U2=R1/R2 

A=I2Rt t
R
U2

  



 178 

§ 51. 2 
 

      10. , ,  
. , , 

: 
 = /t               [20] 

  —  (  N). 
        [35],  

: 

      20. , ,  1 ,  1 .  
 = UI ,  
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( ),  ( ). 
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 (  • ),  (  • ).  

1  •  = 3600 ; 
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 – 30 ./       = 30( ./ ) • 18  • = 5 . 40 . 
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 180 

 
 

 
1. ?  
2. ?  
3. ? 

 
 

 
1.     0,6 .  
1,5 . ? 
2.      60   40  .   

 3 . ,  
 (30 ). (  1  • .) 

3.  . 106. ,  1  (30 
) , ,  
 ( )  220 ,  40  

 4 .  800  
1000  1  0,5 .   

 600  0,5 .  
. (  1  •  

). 
 

 
 

      1.     
 

.  
 
 

, . 
      2.     ( . 109)  

,  
 ( ).  ( ) 

 — , , . 
, . 

      . . , 1 
 •  20 . 

 
§ 53. . 

 
 –  

 
      10. . . 

,  
, , , , 

 
.  

,   -
.  

, .  

. 109. . 

 
 

 



 181 

      20.  Q,  
, :  

 = Q.           [37] 
      ,  

 
,  [37]   

 Q, 
.  

      ,  
 [36],  

 Q : 

Q = UIt = I2Rt = t
R
U2

.      [38]  

      30.  ,   
  

 
 

.  
 – . 

        Q = I2Rt  
,  

.  

        Q = t
R
U2

,  
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      40.     – :      

   [38]  
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. , ,  
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   .  F  
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 , . 
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, . 117, .  
 

   – , . 118.  
  , , 

, , .  
       

. 
      40. , , .  
       (« »)  1,5 ,  

 – 12 . 
      50.  I  

, . 
117, 118. ,  

,  
. ,  
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 IR=U –  ( ) ,  U = Ir –  

 ( ) .  
       – . 
      60.  (R ),  (I 0),  

:  
U=E. 

      ,  
U   ( . 119): 

U E. 

      U=IR   
. , 

 
 ( ).    U = Ir, 

. . 119.  
      70. , ,  

,  
. 

  
. . 119.  

: U = Ir –  
; U 

=IR –  
 ( )  

E

E = IR + Ir = U + U= I(R + r),                    [38] 

E=12  E=1,5  

       
 

.  
      ,  

 
                                             =. E q = E.It 

. 118.  
 

, 
, 

.  

 

 

r 
R 

E = IR + Ir = U + U= I(R + r),                    [38] 
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      90. : 
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-- 
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, ,  

 
, . 121.  

        
 N, ,  
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         H+  , 
   -1  – 
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 – 
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, ,  
. 

       20. ,  
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( ) ,  
( ), . 122. ,  

   . 
      30.   II ,   

 (  -  I ,  
).   
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 ( )  –  –  
,  ( ) –  

 –  .   

. 121.  
 NaCl : 
CuSO4  Cu 2+ + SO4

2- 
HCl  H + + Cl- 

H2SO4  H+ + H+ + SO4
2- 

CaCl2  Ca 2+ + Cl- + Cl- 
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m=kq    [43], 

 k– , . 

         q=It,  
m=kIt.           [43]* 

       k   
 

 ( ). 
       m  q=It,  
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      70.  
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 Cu 2+,  
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Cu 2+ + 2   Cu 0 

 

 
 

 

 +   

 +   

 +   

Cu 2+ 

Cu 2+ 

Cu 2+ 

  
   

  k  
        k   
       Ag+1 ( )          1,118  
       H+1 ( )            0,01045  
       Cu+2 ( )     0,3294  
       Zn+2 ( )     0,3388  
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