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΢ΤΝΟΛΟ  ΢ǼΛΙǻΩΝ: ΠǼΝΣǼ  (5)  

 

 

ΘǼΜǹ ǹ 
ΓȚα  Ĳ ȚȢ  πȡȠĲȐıİȚȢ  A1  ȑȦȢ  țαȚ  Α5  Ȟα  γȡȐȥİĲİ  ıĲȠ  ĲİĲȡȐįȚȩ  ıαȢ  ĲȠȞ  

αȡȚșȝȩ  ĲȘȢ  πȡȩĲαıȘȢ  țαȚ ,  įȓπȜα ,  ĲȠ  γȡȐȝȝα  πȠυ  αȞĲȚıĲȠȚȤİȓ  ıĲȘ  ıȦıĲȒ  

İπȚȜȠγȒ .  

 

ǹ1. ȀαĲȐ  ĲȘȞ  αȞĲȓįȡαıȘ  C+O2ืCO2  

 α .  ĲȠ  O2  ȠȟİȚįȫȞİĲαȚ  
ί .  Ƞ  C ȠȟİȚįȫȞİĲαȚ   
ΰ .  Ƞ  C įȡα  ȦȢ  ȠȟİȚįȦĲȚțȩ   
į .  ĲȠ  O2  įȡα  ȦȢ  αȞαȖȦȖȚțȩ .  
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ǹ2.  ȀαĲȐ  ĲȘ  įȚȐȡțİȚα  ĲȘȢ  αȞĲȓįȡαıȘȢ :  ǹ ( g )+3Ǻ (g )ื2Γ ( g )  ,  αȞ  Ƞ  ȡυșȝȩȢ  
ȝİĲαȕȠȜȒȢ  ĲȘȢ  ıυȖțȑȞĲȡȦıȘȢ  ĲȠυ  ǹ ,  İȓȞαȚ  U1  țαȚ  Ƞ  ȡυșȝȩȢ  

ȝİĲαȕȠȜȒȢ  ĲȘȢ  ıυȖțȑȞĲȡȦıȘȢ  ĲȠυ  B İȓȞαȚ  U2 ,  ĲȩĲİ  Ƞ  ȜȩȖȠȢ  
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A3.  ȉȠ  πȚșαȞȩ  pH υįαĲȚțȠȪ  įȚαȜȪȝαĲȠȢ  αıșİȞȠȪȢ  ȕȐıȘȢ  Ǻ  

ıυȖțȑȞĲȡȦıȘȢ  10 - 3Ȃ  țαȚ  șİȡȝȠțȡαıȓαȢ  25ȠC İȓȞαȚ :  
α .  9,   ί .  11,  ΰ .  12,  į .  3 
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ǹ4. ȆȠȚα απȩ ĲȚȢ παȡαțȐĲȦ ĲİĲȡȐįİȢ  țȕαȞĲȚțȫȞ αȡȚșȝȫȞ (n, ℓ , m ℓ , ms) 
įİν  İȓȞαȚ  įυȞαĲȒ ;  

 α .  (1, 0, 0, −½),   ί .  (2, 2, 0, +½),    
ΰ .  (3, 2, 1, −½),   į .  (3, 2, -2,+½).  
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ǹ5.   ȈĲȠ  ȝȩȡȚȠ  ĲȠυ  αȚșİȞȓȠυ  CH2=CH2  ȝİĲαȟȪ  ĲȦȞ  αĲȩȝȦȞ  ĲȠυ  ȐȞșȡαțα  

Ƞ  ı  įİıȝȩȢ  πȠυ  įȘȝȚȠυȡȖİȓĲαȚ  İȓȞαȚ  ĲȠυ  ĲȪπȠυ :   

 α .  sp-sp,  ί .  sp2-sp2 ,  ΰ .  sp3-sp3 ,  į .  sp-sp2  
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ΘǼΜǹ Ǻ 
 

Ǻ1. Να ȤαȡαțĲȘȡȓıİĲİ ĲȚȢ πȡȠĲȐıİȚȢ  πȠυ αțȠȜȠυșȠȪȞ , γȡȐφȠȞĲαȢ  ıĲȠ 

ĲİĲȡȐįȚȩ  ıαȢ įȓπȜα ıĲȠ γȡȐȝȝα πȠυ αȞĲȚıĲȠȚȤİȓ ıİ țȐșİ πȡȩĲαıȘ ĲȘ 

ȜȑȟȘ ΢ωıĲό, αȞ Ș πȡȩĲαıȘ İȓȞαȚ ıȦıĲȒ, Ȓ Λάγομ, αȞ Ș πȡȩĲαıȘ 

İȓȞαȚ ȜαȞșαıȝȑȞȘ. 

 α. Ǿ ĲαȤȪĲȘĲα ȝȚαȢ αȞĲȓįȡαıȘȢ, ĲȘȢ ȠπȠȓαȢ įİȞ ȖȞȦȡȓȗȠυȝİ  ĲȘȞ  

ıĲȠȚȤİȚȠȝİĲȡȓα, ȝπȠȡİȓ Ȟα υπȠȜȠȖȚıĲİȓ απȩ ĲȘȞ țαȝπȪȜȘ 

αȞĲȓįȡαıȘȢ  İȞȩȢ İț ĲȦȞ πȡȠȧȩȞĲȦȞ ĲȘȢ.  

 ί . Ǿ πȡȠıșȒțȘ įȚαȜȪȝαĲȠȢ HCl  ıİ įȚȐȜυȝα CH3COOH πȡȠțαȜİȓ 
πȐȞĲα ȝİȓȦıȘ ĲȠυ pH. 

 ΰ. Ǿ πȡȠıșȒțȘ ıĲİȡİȠȪ ȐȜαĲȠȢ NaA ıİ υįαĲȚțȩ įȚȐȜυȝα ȠȟȑȠȢ Ǿǹ  

İȓȞαȚ įυȞαĲȩȞ Ȓ Ȟα įȚαĲȘȡȒıİȚ ĲȠ pH ıĲαșİȡȩ Ȓ Ȟα ĲȠ αυȟȒıİȚ. 
 į. Ǿ πȡȠıșȒțȘ ȞİȡȠȪ ıİ αțȩȡİıĲȠ υįȡȠȖȠȞȐȞșȡαțα, ıİ 

țαĲȐȜȜȘȜİȢ ıυȞșȒțİȢ, ȠįȘȖİȓ πȐȞĲα ıĲȠ ıȤȘȝαĲȚıȝȩ 

țȠȡİıȝȑȞȘȢ  αȜțȠȩȜȘȢ. 

  (ȝȠȞȐįİȢ 4) 

 ȃα αȚĲȚȠȜȠȖȒıİĲİ ȩȜİȢ ĲȚȢ απαȞĲȒıİȚȢ  ıαȢ.  

 (ȝȠȞȐįİȢ 8) 
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Ǻ2. Ȉİ țȜİȚıĲȩ įȠȤİȓȠ ıĲαșİȡȠȪ ȩȖțȠυ İȚıȐȖȠȞĲαȚ ıĲİȡİȩ ǹ țαȚ αȑȡȚȠ Ǻ, 
ȠπȩĲİ ĲȠ ıȪıĲȘȝα φșȐȞİȚ ıİ ȚıȠȡȡȠπȓα ıȪȝφȦȞα ȝİ ĲȘȞ αȞĲȓįȡαıȘ: 

ǹ (s )+B (g )  2Γ (g ), ǻǾ<0. 

ȆȡȠȢ πȠȚα țαĲİȪșυȞıȘ  ȝİĲαĲȠπȓȗİȚ ĲȘȞ ȚıȠȡȡȠπȓα 
α. Ș πȡȠıșȒțȘ ȝȚțȡȒȢ πȠıȩĲȘĲαȢ ǹ, ȝİ ĲαυĲȩȤȡȠȞȘ αȪȟȘıȘ ĲȘȢ 

șİȡȝȠțȡαıȓαȢ .                                                          (ȝȠȞȐįα 1) 
 
ȃα αȚĲȚȠȜȠȖȒıİĲİ ĲȘȞ απȐȞĲȘıȒ ıαȢ.                              (ȝȠȞȐįİȢ 3) 
 
ί. Ș İȜȐĲĲȦıȘ ȩȖțȠυ ĲȠυ įȠȤİȓȠυ ıİ ıĲαșİȡȒ  

șİȡȝȠțȡαıȓα.                                                          (ȝȠȞȐįα 1) 
 ȃα αȚĲȚȠȜȠȖȒıİĲİ ĲȘȞ απȐȞĲȘıȒ ıαȢ.                              (ȝȠȞȐįİȢ 2) 
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Ǻ3.  ȃα ȝİĲαφȑȡİĲİ ĲȚȢ ȤȘȝȚțȑȢ İȟȚıȫıİȚȢ ĲȦȞ İπȩȝİȞȦȞ ȤȘȝȚțȫȞ 

αȞĲȚįȡȐıİȦȞ  ıĲȠ ĲİĲȡȐįȚȩ ıαȢ, ıυȝπȜȘȡȫȞȠȞĲαȢ  ĲȠυȢ ıυȞĲİȜİıĲȑȢ : 
 
 α. KMnO4+HCl  ื KCl+MnCl2+Cl2+H2O 

(ȝȠȞȐįİȢ 3) 

ί. K2Cr2O7+H2S+H2SO4  ื K2SO4+Cr2(SO4)3+S+H2O 

 (ȝȠȞȐįİȢ 3) 
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ΘǼΜǹ Γ 

Γ1. ȃα ȖȡȐȥİĲİ ĲȠυȢ ıυȞĲαțĲȚțȠȪȢ ĲȪπȠυȢ ĲȦȞ ȠȡȖαȞȚțȫȞ İȞȫıİȦȞ ǹ, 
Ǻ, Γ, ǻ, Ǽ, ǽ, Θ, ȁ, Ȃ, ȃ ĲȦȞ ȤȘȝȚțȫȞ αȞĲȚįȡȐıİȦȞ  ĲȠυ παȡαțȐĲȦ 
ıȤȒȝαĲȠȢ. 
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(αȜțȓȞ ȚȠ )  

(αȜțȑȞȚȠ )  

ǹ 
Hg, HgSO4  

H2SO4  
Ǻ Γ

+AgNO3  

+NH3  

+H2  

ǻ 
+H2O 

Ǽ Z
+SOCl2  

Θ
+Ȃg 

απȩȜυĲȠȢ  
αȚșȑȡαȢ  

+KCN 

ȁ
+H2O, H+  

Ȃ

ȃ + Ǻ Θ ǼȞįȚȐȝİıȠ  
πȡȠȧȩȞ

+H2O 

+H2O 
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Γ2. ȂȓȖȝα ĲȡȚȫȞ ȤȘȝȚțȫȞ İȞȫıİȦȞ απȠĲİȜİȓĲαȚ απȩ ĲȚȢ įȪȠ ȚıȠȝİȡİȓȢ  
πȡȠπαȞȩȜİȢ  ĲȠυ ȝȠȡȚαțȠȪ ĲȪπȠυ C3H7OH țαȚ ĲȘȞ  
 

ȝİșυȜȠ-2-πȡȠπαȞȩȜȘ                        . 

 
ȉȠ ȝȓȖȝα ȤȦȡȓȗİĲαȚ ıİ Ĳȡȓα ȓıα ȝȑȡȘ ǹ, Ǻ, Γ. ȉȠ ǹ αȞĲȚįȡȐ  ȝİ 
πİȡȓııİȚα ȃa, ȠπȩĲİ İțȜȪİĲαȚ  αȑȡȚȠ ȩȖțȠυ 6,72 L (ȝİĲȡȘȝȑȞȠυ ıİ 
STP). To B αȞĲȚįȡȐ ȝİ πİȡȓııİȚα įȚαȜȪȝαĲȠȢ I2/NaOH, ȠπȩĲİ 
țαĲαȕυșȓȗȠȞĲαȚ 0,2 mol țȓĲȡȚȞȠυ ȚȗȒȝαĲȠȢ. ȉȠ Γ αȞĲȚįȡȐ πȜȒȡȦȢ ȝİ  
240 mL įȚαȜȪȝαĲȠȢ ȀȂnO4 1M παȡȠυıȓα H2SO4. 
α.   ȃα ȖȡȐȥİĲİ ȩȜİȢ ĲȚȢ αȞαφİȡȩȝİȞİȢ αȞĲȚįȡȐıİȚȢ.      (ȝȠȞȐįİȢ 6) 

ί.  ȃα υπȠȜȠȖȓıİĲİ Ĳα mol țȐșİ αȜțȠȩȜȘȢ ıĲȠ αȡȤȚțȩ  
ȝȓȖȝα.                                                                   (ȝȠȞȐįİȢ 9) 
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ΘǼΜǹ ǻ 

ǻȓȞȠȞĲαȚ Ĳα υįαĲȚțȐ įȚαȜȪȝαĲα: 

Ȋ1 ǻȚȐȜυȝα HCl 0,1M  

Ȋ2 ǻȚȐȜυȝα NaOH 0,1M  

Ȋ3 ǻȚȐȜυȝα HB  pH=3 Ka=10 -6  

Ȋ4 ǻȚȐȜυȝα NH3 α=0,01 Ȁb=10 -5  

ǻ1.  ȃα ȕȡİșȠȪȞ : 

 α. ĲȠ pH ĲȠυ Ȋ1 

 ί. ĲȠ pH ĲȠυ Ȋ2 

 ΰ. Ș ıυȖțȑȞĲȡȦıȘ ĲȠυ HB ıĲȠ Ȋ3 

 į. Ș ıυȖțȑȞĲȡȦıȘ ĲȘȢ NH3 ıĲȠ Ȋ4 

 İ. Ș [ȅǾ-] ıĲȠ Ȋ4 
Μονάįİμ 5  

ǻ2.  Ȃİ πȠȚα αȞαȜȠȖȓα ȩȖțȦȞ πȡȑπİȚ Ȟα αȞαȝİȚȤșȠȪȞ  Ĳα Y2 țαȚ Ȋ3 ȫıĲİ 
Ȟα πȡȠțȪȥİȚ ȡυșȝȚıĲȚțȩ įȚȐȜυȝα ȝİ pH=6. 
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ǻ3. Ȉİ Ȟİȡȩ πȡȠıșȑĲȠυȝİ 10 mL ĲȠυ Ȋ4 țαȚ 10 mL ĲȠυ Ȋ1, ȠπȩĲİ 
πȡȠțȪπĲİȚ įȚȐȜυȝα Ȋ5 ıυȞȠȜȚțȠȪ ȩȖțȠυ 1000 mL. ȃα ȕȡİșİȓ ĲȠ pH ĲȠυ 
Ȋ5. 
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ǻ4. Ȉİ Ȟİȡȩ πȡȠıșȑĲȠυȝİ 200 mL ĲȠυ Ȋ1 țαȚ 20 ml ĲȠυ Ȋ3, ȠπȩĲİ 
πȡȠțȪπĲİȚ įȚȐȜυȝα Ȋ6 ıυȞȠȜȚțȠȪ ȩȖțȠυ 2L. ȃα ȕȡİșȠȪȞ: 

α.  ȅ ȕαșȝȩȢ ȚȠȞĲȚıȝȠȪ ĲȠυ ǾǺ ıĲȠ įȚȐȜυȝα Ȋ6.               (ȝȠȞȐįİȢ 3) 

ί.  ȅȚ ıυȖțİȞĲȡȫıİȚȢ ȩȜȦȞ ĲȦȞ ȚȩȞĲȦȞ πȠυ υπȐȡȤȠυȞ ıĲȠ įȚȐȜυȝα 
Ȋ6.                                                                         (ȝȠȞȐįİȢ 4) 
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ǻȓȞİĲαȚ ȩĲȚ: 

CH3 CH3C 

CH3

OH
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• ș = 25ȠC,      Ȁw = 10–14 • ȉα įİįȠȝȑȞα ĲȠυ πȡȠȕȜȒȝαĲȠȢ İπȚĲȡȑπȠυȞ ĲȚȢ ȖȞȦıĲȑȢ πȡȠıİȖȖȓıİȚȢ. 
 
 

 
ΟǻǾΓΙǼ΢  ΓΙǹ  ΣΟΤ΢  ǼΞǼΣǹǽΟΜǼΝΟΤ΢  

 

1. ȈĲȠ  ĲİĲȡȐįȚȠ  Ȟα  ȖȡȐȥİĲİ  ȝȩȞȠ  Ĳα  πȡȠțαĲαȡțĲȚțȐ  (ȘȝİȡȠȝȘȞȓα ,  
İȟİĲαȗȩȝİȞȠ  ȝȐșȘȝα ) .  ȃα  ȝȘȞ  αȞĲȚȖȡȐȥİĲİ  Ĳα  șȑȝαĲα  ıĲȠ  ĲİĲȡȐįȚȠ .   

2. ȃα  ȖȡȐȥİĲİ  ĲȠ  ȠȞȠȝαĲİπȫȞυȝȩ  ıαȢ  ıĲȠ  πȐȞȦ  ȝȑȡȠȢ  ĲȦȞ  
φȦĲȠαȞĲȚȖȡȐφȦȞ  αȝȑıȦȢ  ȝȩȜȚȢ  ıαȢ  παȡαįȠșȠȪȞ .  ȉυȤȩȞ  ıȘȝİȚȫıİȚȢ  ıαȢ  
πȐȞȦ  ıĲα  șȑȝαĲα  įİȞ  șα  ȕαșȝȠȜȠȖȘșȠȪȞ  ıİ  țαȝȓα  πİȡȓπĲȦıȘ .  ȀαĲȐ  ĲȘȞ  
απȠȤȫȡȘıȒ  ıαȢ  Ȟα  παȡαįȫıİĲİ  ȝαȗȓ  ȝİ  ĲȠ  ĲİĲȡȐįȚȠ  țαȚ  Ĳα  
φȦĲȠαȞĲȓȖȡαφα .  

3. ȃα  απαȞĲȒıİĲİ  ıĲο  ĲİĲλάįδό  ıαμ  ıİ  ȩȜα  Ĳα  șȑȝαĲα .  

4. ȃα  ȖȡȐȥİĲİ  Ĳ ȚȢ  απαȞĲȒıİȚȢ  ıαȢ  ȝȩȞȠ  ȝİ  ȝπȜİ  Ȓ  ȝȩȞȠ  ȝİ  ȝαȪȡȠ  ıĲυȜȩ  
αȞİȟȓĲȘȜȘȢ  ȝİȜȐȞȘȢ .  

5. ȀȐșİ  απȐȞĲȘıȘ  İπȚıĲȘȝȠȞȚțȐ  ĲİțȝȘȡȚȦȝȑȞȘ  İȓȞαȚ  απȠįİțĲȒ .  

6. ǻȚȐȡțİȚα  İȟȑĲαıȘȢ :  ȉȡİȚȢ  (3)  ȫȡİȢ  ȝİĲȐ  ĲȘ  įȚαȞȠȝȒ  ĲȦȞ  φȦĲȠαȞĲȚȖȡȐφȦȞ .  

7. ΧȡȩȞȠȢ  įυȞαĲȒȢ  απȠȤȫȡȘıȘȢ :  Ȃȓα  (1) ȫȡα  ȝİĲȐ  ĲȘ  įȚαȞȠȝȒ  ĲȦȞ  
φȦĲȠαȞĲȚȖȡȐφȦȞ  țαȚ  ȩȤȚ  πȡȚȞ  Ĳ ȚȢ  17:00. 

 

 

΢ǹ΢  ǼΤΧΟΜǹ΢ΣǼ KAΛǾ  ǼΠΙΣΤΧΙǹ   

 

ΣǼΛΟ΢ ΜǾΝΤΜǹΣΟ΢ 


