






NaOH

G  

G5..5d=



4!

    :  5.5التمرين الثاني    

-I(M.G )) T.G )

 (A.G)𝐶16: 1∆
9 

( A.G)   

) T.G ثم )M.G 

M.G   

 بــ ( g/mol)   H=1  ,     O= 16   ,   C=12    ,      K=39    ,       I= 127   

-IIP 

Lys-Tyr-Met-Ala-Asp 
P    

P 

PH  

PH=6 

 pH= 1.5        وpH= 12   



1 − 𝑇𝑦𝑟 + 2𝐻𝑁𝑂3
           ∆         
→         (𝐴) + 2𝐻2𝑂

2 − (𝐴) + 𝑁𝐻4𝑂𝐻 
                      
→       𝐵 + 𝐻2𝑂  

  

B 



R1PKa 2PKa RPKa iPH 

AspCOOH-2CH1.88 9.60 ………….. 2.77 

Lys2NH-4)2(CH9.74 ………… 8.95 2.18 ــــ 

Ala3CH6.01 ////////// ……… 2.34 ـــــ 

Met
3CH-S-2)2(CH5.74 /////////// 9.21 ..…… ـــــ 

TyrOH-4H6C-2CH55.. 2.20ـــ /////////// ……… 
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    4.5 التمرين الثالث:
 25°C :  

     

     

       

2 12 2

3 22

2 4 32 2

1
242 /

2

3
396 /

2

2 811 /

g g g

S g g

g g g l

H O H O H kJ mol

S O SO H kJ mol

S H O H SO H kJ mol

    

    

     

 

 25°C 

(4)     3 2 2 4/g l
SO H O H SO  

 

 2VapH H O =44 /Kj mol  

4 

   T=0°C .أ

  T=25°C  .ب

 R=8,314J/mol.k    

  S − O  l)4SO2(H  



 O H
E


 𝐸(𝑆=𝑂) (O )dissH O  (H )dissH H  

/Kj mol463 /Kj mol539 /Kj mol498  /Kj mol436 

 

     2 4568 / 69 /S VapSub
H S kJ mol H H SO kJ mol    

 (1)  1000°K 

 

   

 

2 2

2

14,64 / 2,05 /

0,92 /

P Pg g

P g

C H J g C H O J g

C O J g

 


 

    H=1  ,     O= 16   ,   C=12   (g/mol ) بــ                                                                                                 
  نقاطالتمرين الرابع :

 S  G  وF 25°C

 Ph=5 

1000 300 200 100 0 t(min) 

0,125 0,330 0,380 0,435 0,500 [S]mol/l 

  



 

0/7

5 

.k J/g.k J/g.k 

J/g.k 



 

      1 

       K

      =100min1t  300=وmin2t     

t=250min 

      /2 1t  1 mol/L  

 

      5  %     ؟ 
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 نقاطالتمرين الأول :
 لدينا سىسىة التفاعلات التالية 
 

 

 

 

 G, I, H, J, F, E, D, C, B, A  

(I)  3 NH   (II)  

  

  

   (II)  O 2H .ج

 ؟  (II) .د

 (II)  

 ( L )  ( P) 

  

  n=1200 .ب

  

C=12g/mol          H=1g/mol         

2/7 

A + H2O B C

C D

D E + OH2

E F G+

F H + CO2

H + Cl2 I + ClH

Mg+I J

G+J CH3 CH2
C CH3

OH

CH3

KMnO4

H
2
SO

4

Al2O3

400°C

H2

Ni

Hg++

H2SO4



OH-

400°C

R -O -R

H2O

CH3 +      MgCl(OH)         

𝐾              
𝐻2𝑆𝑂4 /      170℃
→                 CH3-C=CH2  + 𝐻 𝑂2

   
CH3 L 

ا

 

CH3 K 



 نقاط 5.5التمرين الثاني : 



2 g 

KOH  (0,5N) - HCl (0,5N) 

   

  

V=8,5 ml HCl  KOH 

=22 ml  0V  حجمHCl  







  
 0 28

S

V V
I

m

 
   

 =187SI 

 K=39g /mol             O = 16g/ mol               H=1g/mol    

 

(P)

 ....Gly – Asp –Arg –Ser–Thr .....  
 

 pH= 1        وpH= 12    (P)       

!

  

  

 ؟ (A)  COOH  OH .ب

    (A) .ج

   (A)    4PO3H .د

 

R 1PKa 2PKa RPKa 

AspCOOH-2CH1.88 9.60 3.66 

Gly - H 2.34 9.60 //////////// 

Ser OH-2CH- 2.21 9.15 ///////////// 

Thr 3CH-CH(OH)- 2.09 ..55 ///////////// 

Arg 
C=NH-NH-3)2(CH- 

2.17 9.04 12.48 
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NH2 



 نقاط  4.5التمرين الثالث : 
  -I0.1mol C2H5OH(l) 

m=2.5kg C°51    . 

 

mol1C2H5OH(l)P=1atm   

      1-k  1-=4.185 J geC

-II  C22

1 − 𝐻2(𝑔) +
1

2
𝑂2(𝑔)

                               
→          𝐻2𝑂( 𝑙)                                       ∆𝐻1 = −286𝐾𝐽/𝑚𝑜𝑙

2 − 𝐶𝑂(𝑔) +
1

2
𝑂2(𝑔)

                                    
→            𝐶𝑂2(𝑔)                                     ∆𝐻2 = −282𝑘𝑗 /𝑚𝑜𝑙 



        C2H5OH(𝑔) 

 C2H5OH(l) 

 ∆𝐻 − ∆𝑈

             C2H5OH(𝑔) 

 C2H5OH(l)R=8.314 J/mol.k 



𝑂 − 𝐻𝐶 − 𝑂𝐶 − 𝐻𝐶 − 𝐶𝑂 = 𝑂𝐻 − 𝐻

462 351 413 348 498 436 E KJ/mol 

 

∆𝑯𝒇
𝟎𝑪𝑶(𝒈) = −𝟏𝟏𝟏   𝑲𝑱/𝒎𝒐𝒍       ∆𝑯𝒔𝒖𝒃 

𝟎 𝑪𝒔 = 𝟕𝟏𝟕 𝑲𝑱/𝒎𝒐𝒍           

 نقاط  التمرين الرابع :

2O2HC°25 ،2O2H 

310cm4kMnO mol/l 2-C=2.10 

 (2+Mn/-4MnO (  و )2O/2O2H )

4kMnO   

2O2H

K  

50%2O2H

 2O2H     

5102   اح  في بكالورياأساتذة المادة بالولاية تتمنى لكم  التوليق و النج أسرة                               
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 7 
محاور 

 الموضوع
  

 

  

 ن50  

 

1  

A: CH4                                 B: CH3 Cl
 

                               

C:

CH3

                                 

D:

CH2 CH3

                    

E:

CH2 MgCl

 
CH2 CH2 OH

F:

                    

CH CH2

G:

 
 

7  

 

 PS 

 

  

  

  

 
 

   

   

NaOH 

  

G  

 

G 

0,9 5 4,5

solution

solution Eau

Eau

solution solution

d d d

m
m V m g

V


 



 

    

        

 

 

 

 

 

 

 

0.25

*7 

 

 

 

 

 

 

0.25 

0.25 

0.25 

 

 

 

0.50 

 

 

 

 

 

 

0.25 

 

0.25 

 

 

0.25 

 

 

 

0.25 

 

 

 
0.25

 

 

 

 

 

 

1.75 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

2.25 
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Br Br 



 

  

4 
 

CH CH2
CH CH2 CH CH2 CH

 
 

I.  

  

3 2 5 2 7( ) ( )CH CH CH CH CH COOH     

 

COOH
CH3

 
 

 

   
 

2 2 7 2 5 3 2

2 7 2 5 3 2 3 2 5 2 7

2 2 7 2 5 3 2

( ) ( )

( ) ( ) 3 3 ( ) ( )

( ) ( )

CH O CO CH CH CH CH CH CH OH

CH O CO CH CH CH CH CH H O CH OH CH CH CH CH CH COOH

CH O CO CH CH CH CH CH CH OH

       

               

       

 

 

       

s                   الغليسريد الثلاثي    →   البوتاس 

3 3806 3 56 10 1 3 56 10
208,44

8061
S

S

M x x x x x
I

I


 


 

 الثلاثيالغليسريد     →     يودال                                  

806 3 2 127 100 3 2 127
94,54

100 806
i

i

M x x x x x
I

I

 
 


 

 
P 

CH

(H2C)4

NH2 CO NH

CH2

CH CO NH CH CO

(CH2)2

S

CH3

NH2

OH

NH

CH3

CH CO NH

CH2

CH COOH

HOOC

 

+0.25 

 

 

 

 

0.5 
 

 

 

 

 

 

 

 

 
5..0 

 

 

5..0 

 

5..0 

 

 

 

5..0 

 

 

 

 

 

 

 

 

5..0 

 

 

5..0 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

0.0 

.55 

.0..

0 



   

 

 
 

Asp: Met:  Ala :                    

Tyr       :                    Lys :      

        

 
pH

 

OH-

H+

PKa
1

PH
i1

PHPKa
2

(H2C)2

CHNH3 

+
COOH

S

CH3

(H2C)2

CHNH3 

+
COO

-

S

CH3

(H2C)2

CHNH2 COO
-

S

CH3

OH-

H+

 
pH =6  

 

 
 
 
+ 

 
 
 
 
 
 

  
 

- 
 

 

 

 pH=1,5 

CH

(H2C)4

NH3 
+

CO NH

CH2

CH CO NH CH CO

(CH2)2

S

CH3

NH3 
+

OH

NH

CH3

CH CO NH

CH2

CH COOH

HOOC

 
pH=12 

CH

(H2C)4

NH2 CO NH

CH2

CH CO NH CH CO

(CH2)2

S

CH3
NH2

OH

NH

CH3

CH CO NH

CH2

CH COO 
-

COO 
-

 

5..0 

 

 

 

 
5.5.0 

*7 

 

 

 

 

 

 

 
5.5.0

*1 

 

 

 

 

 

 

 

 

5..0

*4 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

Ala Met

o 
Lys Asp Tyr

g 



 

         

A: CH2O CH COOH

O2N

N

NH2

OH

O

       

B: CH2O CH COOH

O2N

N

NH2

ONH4

O

 

 

  

 

4.70

 

4Hess

    

     

     

       

     

2 2

2 12 2

3 22

2 4 32 2

3 2 2 4/

4 1 2 3

1

2

3

2

2

44 242 396 811

129 /

Vapl g

g g g

g S g

g g g l

g l

Vap

H O H O H

H O H O H

SO S O H

S H O H SO H

SO H O H SO

H H H H H

kJ mol

 

 
    

 

 
    

 

   

 

        

   

 

 

4 

 4 4 4 4 g
H U nRT H U n RT         

 

 g
n   

( ) ( )
( ) ( )

1 1 1 1

g g
n n produits n réactifs

mol

  

    

 
 

 T= 0°C  .أ

4 4 8,314 273 2269,72H U J        

  T= 25°C  .ب

4 4 8,314 298 2477,57H U J        

 O  -S   l)4SO2(H  

 

 

 

 

 

5..0

*. 

 

 

 
5.5.0

*. 

 

 

 

 

 

 

 

5..0 

 

5..0 

 

5..0 

 

 

 

 

 

5..0 

 

 

5..0 

 

 

5..0 

 

 

 

 

5..0 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 



S
(s) + H

2(g)
H

2
SO

4(l)

S
(g)

+ 2H
(g)

+ 2 O
2(g)

+ 4O
(g)

H°sub(S(s))     H°d(H2(g)) 2    H°d(O2(g))

H°f(H2SO4(l))

 





H
2
SO

4(g)

-       H°vap(H2SO4)

2E(S=O)

2E(O-H)

2E(S-O) 
 

2 4(l)

( ) 2 4

2 4(l) ( ) 2 4

( )

(S ) ( ) 2 ( ) 2 ( ) 2 ( ) 2 ( ) H ( )

( ) (S ) ( ) 2 ( ) 2 ( ) 2 ( ) H ( )
( )

2

811 568 436 2 498 2 463 2

f i

sub S d d vap

f sub S d d vap

H H SO H

H H H H H O O E O H E S O E S O H SO

H H SO H H H H H O O E O H E S O H SO
E S O

  

               

                
  

        




 539 69

2

( ) 369 /E S O kJ mol



  

 

5 (1)1000°K

                        
0

0

0 0

1000

1000 298
298

T

T p

P

dT
T

T

H H C dT

CH H

 

 

    

  



         

 

  
pC: 

2 ( ) 2(g) 2( )

( ) (réactifes)

1
(H ) (H ) (O )

2

1
2,05 18 14,64 2 0,92 32

2

7,10 /

p P P

P g P P g

p

C C produits C

C O C C

C J mol K

  

  

     

   

 

 

    

 

1000
3

1000
298

3

1

242.10 7,10

242.10 7,10 1000 298

246,98 .

H dT

kJ mol





    

   

 


 

0

 

12 22 11 2 6 12 6 6 12 6

cos

HClC H O H O C H O C H O

D Glu e D Fructose

  

 
 

 

 

 

 

5.70 

 

 

 

 

 

 

5..0 

 

 

 

5..0 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

5..0 

 

 

5.0 

 

 

 

 

5.0 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.0 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

  
 

 
0ln

S
f t

S
 

1000 300 200 100 0 t(min) 

0,125 0,330 0,380 0,435 0,500 [S] 

1,386 0,415 0,274 0,139 0  

 
0ln

S

S
 

 

k 

  

  

5..0 

 

5..0 

 

 

 

 

 

 

 

 

5.0 

 

 

 

 

 

 

 

 

0.75 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5.50 



200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500-100

0,16

0,24

0,32

0,4

0,48

0,56

0,64

0,72

-0,08

-0,16

0 100

0,08

t

[S]

A

B

DE

F

Q

 

 
0

2 1

1

2 1

2

2 1

3

2 1

4

ln

0,139
0,139 10 min

100

0,274
0,137 10 min

200

0,415
0,138 10 min

300

1,386
0,138 10 min

1000

S

S
K

t

K

K

K

K

 

 

 

 



  

  

  

  

 

 

  

2 10,415 0,274
           k= 0,141 10 min

300 200
k tg ل ي م ال  
    


 

 



00min1=1t 00min3=2t

 

V moy = −
∆[S]

∆t
= − 

[S]2  – [S]1 

t2 − t1
 

= −
0,33 − 0.44

300 − 100
  = 0,55. 10−3 mol. L−1. min−1 

 

 

 

0.25 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

..0 

 



t=250min

 

V moy = −
∆[S]

∆t
= − 

0.35 – 0,5

250 −  0
 

  =             0.6 × 10−3           mol. L−1. min−1  

 

 /2 1t  mol/L1   

 

2 2
1

2

ln 2 / ln 2 / 0,141 10 4,92 10 mint K      

 

  2 4 1 1

0 0
V 0,141 10 0,5 7,05 10 minK S mol L           

 1%   

 

 

 

 

 
00

0

2

lnln
0,01

3266min
0,141 10

SS

SS
t

k 
  


 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

5..0 

 

 

 

 

 

5.0 

 

 

 

 

5.0 

 

 

 

 

 

 

0.5 

 

200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500-100

0,16

0,24

0,32

0,4

0,48

0,56

0,64

0,72

-0,08

-0,16

0 100

0,08

t

[S]

V

P

A

B
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 العلامة

 المجموع مجزاة

 ن( 50)  التمرين الاول: 

  G, I, H, J, F, E, D, C, B, A K 

 

                    

A: CH C CH CH3

CH3                                  

B: CH2 C CH CH3

CH3OH   
  

                  

C: C CH CH3

CH3

O

CH3

                            

D: CH CH CH3

CH3OH

CH3

           
 

                                                      

             

E: CH C CH3

CH3

CH3

                    F: C OH

O

CH3                    

G: C CH3

O

CH3                
H: CH4            

I: CH3 Cl
                 

          
J: CH3 MgCl

            

K: C CH3

CH3

OH

CH3

                                   

 

NH3 + CH3 Cl CH3 NH2 + ClH
 

  

(II) O 2H  

CH3 NH2 + OH2 CH3 NH3 

+ + OH 
-

 
(II)   

 (II) 

HCN + CH3 NH2H2

 
 

  

C CH3

CH3

CH2n C

CH3

CH3

CH2
n

 

 

 

 

 

55*
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5..0 

 

5..0 
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(L)

(P) (L). 56.1200 67200 /

ة ي ول ةم ل ت ك
n

ة ي ول ةم ل ت ك

M M n g mol



  

 

   

.50
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 0 28

S
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I
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 0
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n n CV

n C V V

 

 
 



 

    3
0 10HCl TKOH

m
n m n M C V V M
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5.70 

 

 

 

 



   

   

 

3

0 0

0

( . ) 10

( . )1

0,5 56

( . ) ( . )

28
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S

S

HCl T T

S

T

S

m AG m KOH x m KOH en mg
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m AGI

C V V M V V
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m AG m AG

V V
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   028 28 22 8,5
189

( . ) 2

T

S

V V
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m AG

 
   

 

 

1 0

0

189 187
0,01

187

1%

S S S

S S

S

S

I I I

I I

I

I

  
  




 

 

 

CH2NH CO NH

CH2

CH CO NH CH CO

(H2C)3

NH

C

COOH

NH

CH2

CH CO NH

CH

CH CO

CH3OH

NH

NH2

OH

 
   

 

 pH= 1 
CH2NH CO NH

CH2

CH CO NH CH CO

(H2C)3

NH

C

COOH

NH

CH2

CH CO NH

CH

CH CO

CH3OH

NH2

+

NH2

OH

 

 
 
 
+ 

 
 
 
 
 
 

  
 

- 
 

 

 

 

 

 

 

5.70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

5..0 

 

 

 

 

 

 

5.0 

 

 

 

 

5..0 

 

 

 

 

 

 

  P 



 pH= 12  
CH2NH CO NH

CH2

CH CO NH CH CO

(H2C)3

NH

C

COO
-

NH

CH2

CH CO NH

CH

CH CO

CH3OH

NH

NH2

OH

 

 
 
 
+ 

 
 
 
 
 
 

  
 

- 
 

 
  

Asp:      Gly  :       Arg  :              

      Ser ;Thr :                     
                

 COOH   OH   (A)  .و

(A)  : 

   (A) .ز

NH2

CH2

*
HC COOH

OH 

 

C

HOOC

CH2

NH2

OH

HC

COOH

CH2

NH2

OH

H

 

 4PO3H   (A) .ح

NH2

CH2

HC COOH

OH

+ OH P

OH

OH

O

NH2

CH2

HC COOH

OOH P

OH

O + OH2

 
اسم الناتج:   
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4.5



       2 5 22 2
3 2 3

l g g g
C H OH O CO H O   

 

1mol

                    
1 20 0iQ Q Q      

 

1Q:  )  iT -f  ).( Teau . c eau+ m cal= (C 1Q  

2Q:  

 2 1 eau eau f   i

3

m . c .  T  T

2,5 10 4,185 13

136,01

Q Q

kJ

    

    

 

 

 

 

أو 
1136,0125

1360,12 .
0,1

P

P

Q
Q

n

Q kJ mol




  

 

 



2C
(s) + 1/2 O

2
C

2
H

5
OH

(g)

2C
(g)

+ O
(g)

+ 3 H
2(g)

+ 6H
(g)

2H°sub(C(s)) 1/2    H°d(O2(g)) 3     H°d(H2(g))

H°f(C2H5OH(g))

 




E(O-H)

E(C-O)

E(C-C)

5E(C-H) 
 

 

2 5 (g)

( )

(C )

1
2 (C ) 3 ( ) ( ) ( ) (C ) (C ) 5E

2

1
2 717 3 436 498 462 351 348 5 413

2

190 /

f i

sub S d d

H H OH H

H H H H H O O E O H E O E C C H
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 5102بالتوليق و النجاح  لجميع  تلاميذ  شعبة تقني رياضي لرع  هندسة الطرائق في بكالوريا 

 

 ***نجاحكم  يسعدنا***
 


