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OLIMPIADA DE CHIMIE – etapa judeţeană 
22 februarie 2014 

BAREM DE EVALUARE    
Subiectul I..................................................................................................................................................... 20 puncte 
 
a) Schițarea ciclului .................................................................................................................................................. 4 p. 

Erețea = –2646,5 kJ ............................................................................................................................................... 4 p. 
b) Ecuația reacției ..................................................................................................................................................... 1 p. 

nHF = 21,28 mol ................................................................................................................................................... 2 p. 

2 4H SOn = 10,64 mol ............................................................................................................................................. 1 p. 

2 4 H SOsV =  590,4 mL ........................................................................................................................................... 3 p. 
c)  Pentru obținere F2, E = - 2,64 V .......................................................................................................................... 1 p. 

Pentru obținere O2, E = -0,82 V  ......................................................................................................................... 1 p. 
Consumul de energie este mai mic în cazul formării O2, deci nu se formează F2  .............................................. 1 p. 
procese care au loc la electroliză (2 ecuații) ........................................................................................................ 2 p. 

 
Subiectul II ................................................................................................................................................... 25 puncte 
 
a) Semiecuațiile proceselor redox............................................................................................................................. 4 p. 
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+ −= ⋅  ...................................................................................................................................... 6 p. 

c)  
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 .......................................... 3 p. 

1∙0,564 + 2x = 3∙1,679   ⇒   x = 2,237;  
4 2

o
MnO MnO

2,237 V−ε =  .......................................................................... 2 p.  

3∙1,679 + 2y = 5∙1,491   ⇒   y = 1,209;  2
2

o
MnO Mn

1,209 V+ε =  ........................................................................... 2 p. 

 
Subiectul III ................................................................................................................................................. 25 puncte 
 
a) 6 semiecuații x 0,5 puncte .................................................................................................................................... 3 p. 

3 ecuații ................................................................................................................................................................ 3 p. 



DIRECȚIA GENERALĂ 
EDUCAȚIE ȘI ÎNVĂȚARE PE TOT PARCURSUL VIEȚII         
_____________________________________________________________________________ 
              

 
Str. General Berthelot nr. 28-30, Sector 1, 010168,  Bucuresti  

    Tel:    +40 (0)21 405 63 00 
www.edu.ro 

b) Pentru prima pilă electrică 
o 334,4 kJ/molr H∆ = −  ........................................................................................................................................ 1 p. 

o 240,8 J/mol KrS∆ = − ⋅  ...................................................................................................................................... 1 p. 
o 262,6 kJ/molrG∆ = −  ......................................................................................................................................... 1 p. 

E0 =
o

r

z
G∆

−


=  1,361 V ........................................................................................................................................ 1 p. 

A doua pilă electrică 
o 25 kJ/molr H∆ = −  ............................................................................................................................................. 1 p. 

o 127,3 J/mol KrS∆ = ⋅  ......................................................................................................................................... 1 p. 
o 62,9 kJ/molrG∆ = −  ........................................................................................................................................... 1 p. 

E0 = 0,326 V ......................................................................................................................................................... 1 p. 
A treia pilă electrică 

o 14,4 kJ/molr H∆ =  ............................................................................................................................................. 1 p. 
o 105,43 J/mol KrS∆ = ⋅  ....................................................................................................................................... 1 p. 
o 17,0 kJ/molrG∆ = −  .......................................................................................................................................... 1 p. 

E0 = 0,088 V ......................................................................................................................................................... 1 p. 
c) K1= 1,02•1046 ........................................................................................................................................................ 1 p. 
    K2= 1,05•1011 ........................................................................................................................................................ 1 p. 
     K3= 9,51•102 ........................................................................................................................................................ 1 p. 

d) r rH SE T
z z
∆ ∆

= − + ⋅
 

 ............................................................................................................................................ 1 p. 

E1 = 1,317 V ......................................................................................................................................................... 1 p. 
E2 = 0,349 V ......................................................................................................................................................... 1 p. 
E3 = 0,107 V ......................................................................................................................................................... 1 p. 

 
Subiectul IV .................................................................................................................................................. 30 puncte 

A. ................................................................................................................................................................15 puncte 
a) 2 ecuații ..................................................................................................................................................... 2 p. 
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t = 1035 ani ................................................................................................................................................ 5 p. 
Copacul a fost tăiat în anul 948 d. Hr ........................................................................................................ 2 p. 

c) 1 g de  carbon conține 5,91∙1010 atomi  14C ................................................................................................ 3 p. 
1 g de  carbon conține 4,96∙1022 atomi  12C ................................................................................................ 2 p. 
Raport de abundență = 8,39∙1011 ............................................................................................................... 1 p. 

B.  ..............................................................................................................................................................15 puncte 
a) Kp= 36,15 .................................................................................................................................................. 2 p. 
       Kc= 2,97∙105  L2/mol2 ................................................................................................................................ 2 p. 
      ∆G0= -33 kJ/mol ......................................................................................................................................... 2 p. 
b) nN2= 165 mol ............................................................................................................................................. 1 p. 

nNH3= 654 mol ........................................................................................................................................... 1 p. 
c) ngaze = 1330 moli, după adăugare H2 ......................................................................................................... 1 p. 
       pH2= 0,384 atm .......................................................................................................................................... 1 p. 
       pN2= 0,124 atm .......................................................................................................................................... 1 p. 
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        pNH3= 0,492 atm ....................................................................................................................................... 1 p. 
       ∆G= -461,9 J/mol ...................................................................................................................................... 3 p. 

 
 Subiecte și barem elaborate  de Daniela Bogdan , inspector general  în Ministerul Educației Naționale 
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