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 الحلول المقترحة
  :  التمرين الأول

 1 mol (𝑍𝑛)   يزن                   65 g                    𝒩𝐴 ذرة
  

                n                                            m                          3,612 x 1024                                      n =  6 mol       
 
 

𝑚 =
3,612 x 1024  x 65

6,023 x  1023
= 390 g 

 

        ou :          n =  
m

M
  ⟹ m = n.M = 6 x 65 ⟹ m = 390 g 

 

 1 mol (NaOH)   يزن                   40 g                    𝒩𝐴 جزيئة  

                         n                                          m                         36,12 x 1021                                 n =  0,06 mol       
 

m = n.M = 0,06 x 40 ⟹ m = 2,4 g 
 

 1 mol (C7H6O2)   يزن                   122 g                    𝒩𝐴 جزيئة                          

                                                                           60 g                       N                          N = 2,96 x 1023 جزيئة  
 

 1 mol (H2O)   يزن                   18 g                    𝒩𝐴 جزيئة                          

                                                                 2000 g                       N                          N = 6,69 x 1025 جزيئة  

                                                                                               (ρ = 1 Kg/L ⇒ 2 L = 2 Kg = 2000 g)  

 1 uma =  
1

12
m

c12
′ = 

1

12
 x 1,99 x 10−23 

      1 uma = 1,66 x 10−24 g 

 

 1 uma =  
1

12
m

c12
′ = 

1

12
 x 
M
C12

𝒩𝐴
= 

1

12
 x 

12

𝒩𝐴
 

1 uma =  
1

𝒩𝐴
  ⟹ 𝒩𝐴 = 

1

uma
= 

1

1,66 x 10−24
= 6,023 x 1023  enité/ mol   

 
 

 1 mol (𝑆𝑖)   يزن                   28 g                    𝒩𝐴 ذرة
                          

                                                               m                       1 ذرة                    m =
28

N
 ⟹ m = 4,65 x 10−23 g  

 

 

1 uma                     1,66 x 10−24 g   

   m                          4,65 x 10−23 g                   m = 
4,65 x 10−23

1,66 x 10−24
 ⟹ m = 28 uma 

 

                m′ = 
M

𝒩𝐴 
= M. (

1

𝒩𝐴 
) = M. uma       ⟹  m′(Si) = 28 uma 

 



الأستاذ: مناعيعماد   بنية المادة    
    

11 

 

 1 mol (𝐴𝑔)   يزن                 107,9 g                  𝒩𝐴  ذرة                          

                                                             10 g                           N                     N = 5,58 x 1022 ذرة  

 

            L = 2 ra . N = 2x (1,44 x 10
−10)x 5,58 x1022 = 15,84 x1012m >> L′( شمس−ارض)  

 : نيالتمرين الثا

  CrxOy ,  31,6 % (O) 

M (CrxOy)                     52 X   

   100%                         68,4 %                   X =  
M x 68,4

100 x 52
 ……………(1) 

 

M (CrxOy)                     16 Y   

   100 g                         31,6 g                   Y =  
M x 31,6

100 x 16
 ……………(2) 

    
Y

X
=
M x 31,6

100 x 16
 x 
100 x 52

M x 68,4
=  نجد                                              1,5

(2)

  (1)
بأخذ النسبة      

 
Y

X
=
3

2
   ⟹     Y =  

3

2
. 𝑋                               وهي  دالة خطية 

 

  :   رسمها

                                     

  

Cr2O3   اذن المركب هو   

 FexSyOz n.H2O 

 

100%                           20,1 % (Fe)   

   278                           56 X     (Fe)                 X =  1 

 

100%                           11,6 % (S)   

   278                           32 Y    (S)                   Y =  1                  
 

100%                           23 % (O)                                            ⟹ 

   278                           16 Z     (O)                  Z =  4      
 

100%                           45,3 % (H2O)                  

              278                            18 n (H2O)                        n = 7         
 

 : التمرين الثالث

        2 𝐾𝐶𝑙𝑂3  →   2 𝐾𝐶𝑙 + 3 𝑂2             

 

2 mol (KCl𝑂3)                     3 mol (𝑂2)   
   n mol                                  1,5 mol (𝑂2)                    n =  1 𝑚𝑜𝑙 (KCl𝑂3) 

 

X 2 

Y 3 

MFeSO4 حيث 4FeSOالمركب هو = 152 g/mol 

  g/mol 287  :لكن الكتلة المولية للمركب هي

(278 = 152 + 18 𝑛 ⟹ 𝑛 = 7 ) 
FeSO4 . 7 H2O المركب المطلوب هو 
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2 mol (KCl𝑂3)                     3 mol (𝑂2)   
 

    2 x 122,5 g                       3 x 22,4 l                             𝑉𝑂2 =  3,36 (l) 

    12,25 g                                   𝑉𝑂2 

 

 : رابعالتمرين ال

Mw (CaCl2) = 40 + (35,5 x 2) = 111 g/mol 

m soluté = 53,8 g 

m solvant = 100 g = 0,1 Kg 

 ρsol  =  1,342 g/𝑐𝑚
3 =  1,342 g/mL =

1,342 𝑔

10−3 𝑙
= 1342 g/L   

m sol = m soluté + m solvant = 53,8 + 100    ⟹ m sol = 153,8 g 

ρsol  =
𝑚𝑠𝑜𝑙
𝑉𝑠𝑜𝑙

 ⟹  𝑉𝑠𝑜𝑙 = 
𝑚𝑠𝑜𝑙
ρ sol

= 
153,8

1342
 ⟹  𝑉𝑠𝑜𝑙 = 0,11 L 

M = 
nsoluté

Vsol (L)
= 

m

Mw V
= 

53,8

111 x 0,11
 ⟹ M = 4,4 𝑚𝑜𝑙/𝐿   ,   n =  

53,8

111
= 0,48 mol  

m = 
nsoluté

msolvant(Kg)
=  
0,48

0,1
      ⟹     𝑚 = 4,8 𝑚𝑜𝑙/𝐾𝑔 

Xsoluté = 
nsoluté
nt

 , nsolvant =
100

18
= 5,56 mol   ⟹  Xsoluté =

0,48

0,48 + 5,56
= 0,08 

Xsolvant = 1 − Xsoluté = 1 − 0,08 ⟹ Xsolvant = 0,02 

W(%) =
 msoluté 

m solvant
x 100 =

53,8

153,8
x 100                ⟹    W(%) ⋍ 35%        

 : التمرين الخامس

 

 CH3-CH2-OH ⟹   Mw = (12 ×  2) + 6 + 16 = 46 g/mol, Mw(H2O) = 18 g/mol 

X1 (ETOH) =
n1

n1 + n2
=

70
46⁄

70
46⁄ + 30 18⁄

= 0,48 

X2 (H2O) = 1 − X1 = 0,52 

 Mw (H2SO4) = 98 g/mol 

 

ρsol = 1,64 g/𝑐𝑚
3 = 1640 g/L ⟹ يزن المحلول من    1 L                    1640 g 

ρsol =
msol
Vsol

 ⟹ msol = ρsol. Vsol = 1640 g/L x 1 L = 1640 g 
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100 g (محلول)                      72 g (H2SO4)                                             

1640 g (محلول)                              mH2SO4                        msoluté = 1180,8 g                

     

M = 
n

V
= 

m

Mw V
= 

1180

98 x 1 (L)
 ⟹ M ⋍ 12 𝑚𝑜𝑙/𝐿    

 

 

d =
ρ

ρeau
=

ρ

1 Kg/L
=

ρ

1000 g/L
 ⟹ d =

ρ

1000
 ⟹  ρ = d x 1000 (g/L)  

 

M =
W

100
 × d × 1000

Mw
 ⟹ 

W % × d × 10

Mw
   , d =  

ρ

1000
= 

1640

1000
= 1,64               

 

 𝑀 =
72 × 1,64 × 10

98
⋍ 12 𝑚𝑜𝑙/𝑙 

 

m = 
nsoluté

msolvant(Kg)
=  

72/98

(100 − 72)x10−3 kg
      ou   

1180,8/98

(1640 − 1180,8)x 10−3
  

 

m = 26,24 mol/kg 

 N = n(H+,OH−,e−) ×M = 2 × 12 = 24 N    ,   H2So4   
H2O
→    2H+ + So4

2−    ,        nH+ = 2 

 

Ou : 

𝑁 =
𝐸𝑞

𝑉𝑠𝑜𝑙  (𝐿)
=  
𝑛𝑠𝑜𝑙𝑢𝑡é  ×  𝑛(𝐻+,𝑂𝐻−,é)

𝑉𝑠𝑜𝑙  (𝐿)
=  
𝑚𝑠𝑜𝑙𝑢𝑡é × 𝑛(𝐻+,𝑂𝐻−,é)

𝑀𝑤 × 𝑉𝑠𝑜𝑙  (𝐿)
 

N =
1180,8 ×  2 

98 ×  1(L)
= 24,1 N 

XH2SO4 =
nH2SO4
nt

=
72
98⁄

72
98⁄ + 28 18⁄

= 0,32 ,   nH2O = 1 − 0,32 = 0,68 

𝑀 =
20 ×  1,18 ×  10

98
= 2,4 𝑀 

 

                             2V2= N1 V1N ⟹    2= n 1n                                          :  حسب قانون لافوازييه لحفظ المادة

𝑉2 =
𝐶1𝑉1

𝐶2
=
12 × 100

2,4
= 500 𝑚𝑙 (𝑠𝑜𝑙 𝑑𝑖𝑙𝑢é𝑒) ⟹   2V2= 2 C 1V12 C ⟹ 

𝑉𝑠𝑜𝑙𝑣𝑎𝑛𝑡𝐻2𝑂 = 𝑉𝑠𝑜𝑙 − 𝑉𝐻2𝑆𝑂4 = 500 − 100 = 400 𝑚𝑙                                          و هو حجم الماء المضاف  

 

 




