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2

MgCl(

��ʙʶʹŶƃ¦�ʥƆ�¨ʗš¦ʦƃ¦� °̈ʘƃ¦�ŗƄʯؕ�§œʴš��¬�
�¾œʰƆ2-7:�Áʨȃʛؔƅ§�ʛʸʻŸƅ�©ʙţ§Ã�©±°�řƆʱؗ�ŕƈ(C) ؟  
)A(1,99x10-23À§ʛŠ)B(0,502x1023À§ʛŠ
)C(0,502x10-23À§ʛŠ)D(1,99x1023À§ʛŠ

¢�©ƙʦʸƃ¦�ŗʮʴƈ��­���ʔ ʙؕʸƃ¦�Ƒż�©¦°ʘƃ¦�Â
�¾œʰƆ2-8:��ÀʨƔ ʨ̄ʸƅ§�ªŕƊʨȃʛȞʽŗ��ʜʰʵƅ§�§ ʨ̄Ű�Ɠž�ʧʽʳʶƄƗ§�Ƒƅ¥�Áʨȃʛؔƅ§�ªƛʨƈ�řʰʶƊ�ŕƈ

3
NaHCO ؟

(A)1:1(B)1:3(C)2:1(D)3:1

��©œʭȂʚʱƃ¦Â�©¦°ʘƃ¦�®ʗŵ�§œʴš��®�
�¾œʰƆ2-9:��ƑƆŷ�řȄ±ʚƅ§�ƌś±ʨŰ�Ɠž�ʛʸʻŷ�ȑƗ�ʙţ§ʨƅ§�¿ʨʺƅ§�ȑʨʱʴǽ
)A(011,3×1023ذرة)B(022,6×1023ذرة
)C(506,1×1023ذرة)D(04,12×1023ذرة

��ŗʻőœʻʸʻؒƃ¦�©ƙ®œŶʸƃ¦�À±Â��¯�
�¾œʰƆ2-10:�ƌʹſƅ§�ʙʽƈÃʛŗ�ªƛʨƈ�¯ʙŷ�ŕƈ(AgBr)��řʽƅŕʱƅ§�řƅ¯ŕŸʺƅ§�Á²Ã�ʙŸǼ

(aq)2)3AgBr(s) + Ca(NO(aq)2(aq) + CaBr3AgNO

(A)1(B)2(C)4(D)5

��ŗʻőœʻʸʻؒƃ¦�©ƚŵœŽʯƄƃ�ŝř¦ʦʹƃ¦��ʗƒʗʲř��«œʯʹʯŪ¦��°�
�¾œʰƆ2-11:�ÀʨƔ ʨ̄ʸƅ§�ªŕƊʨȃʛؗ�Ȉŷŕſʱś)

3
CO
2

Na(�ʥȄ±ʨƆ Ãؗ±ʙʽƎƅ§�ʠʺţ�Ŷƈ)HCl(�Ɠ»ƍÃ�şś§ʨ»Ɗ�ř»ŝƜŝ�ʧȄʨؔʱƅ
: ملح  ،  ماء  وغاز .................

(A)ʧʽŠÃ±ʙʽƎƅ§(B)�Áʨȃʛؔƅ§�ʙʽʶƄ§�¿Ã£(C)±ʨƆؔƅ§(D)�Áʨȃʛؔƅ§�ʙʽʶƄ§�ƓƊŕŝ



��ŗƈÂ±ʦʸƃ¦�©ƙ®œŶʸƃ¦�ʥƆ�©ƙʦʸƃ¦�ŗʮʴƈ�«œʯʹʯŪ¦��±�
�¾œººʰƆ2-12:�ʙʽƊŕʽ»»ʶƅ§�ʠ»ʺţ�Ƒ»»ƅ§�ʧʽʳ»»ʶƄƗ§�ʧ»»ƈ�Ȉ»ȄʨʴʱƆƅ�řʴʽʴ»»ʸƅ§�ªƛʨ»»ʺƅ§�řʰ»»ʶƊ�ŕ»ƈ)HCN

2
O(  فــي

��řʽƅŕʱƅ§�řƅ¯ŕŸʺƅ§
)g(4CH2) +g(2O3) +g(3NH2)lO(2) + 6Hg2HCN(

)A(3�¿ʨƈ
2
O/1�¿ʨƈHCN)B(2�¿ʨƈ

2
O/2�¿ʨƈHCN

)C(2�¿ʨƈHCN/3�¿ʨƈ
2
O)D(3�¿ʨƈ

2
O/2�¿ʨƈHCN

��Ƒőœʻʸʻؒƃ¦�ȆŵœŽʯƃ¦� ʦ̧ƈ�«œʯʹʯŪ¦��²�
�¾œʰƆ2-13:��Ɠƅŕʱƅ§�Ȉŷŕſʱƅ§�¹ʨƊ�ŕƈ

MnO
2

2KClO
3
(s) 2KCl(s) + 3O

2
(g)

Heat

(A)ʛ̄ſƈ�¿Ɯţ¥(B)ȈƆʴś(C)¬Ã ʜ̄ƈ�¿Ɯţ¥(D)½§ʛʱţ¥

3-��¾¦ʚʯŤƗ¦Â�¨ʗʴƂƕ¦�©ƚŵœŽřÂ�¬ƚƆƕ¦Â�©œȂʦƄƀƃ¦���µœʸšƖƃ�Ƒőœʻʸʻؒƃ¦�À¦ʚřƗ¦
��ʔ ʙؕʸƄƃ�ŗźʻʶƃ¦�¨ʗšÂ�Ƒż�©œƈʦƒƕ¦�®ʗŵ�«œʯʹʯŪ¦��¢�

�¾œʰƆ3-1:¥�ʙʻŷ�řƊʨؔʱʺƅ§�ªŕƊʨƔƗ§�¯ʙŷ�ʦؗ�ʖ ʛؗʺƅ§�ʧƈ�©ʙţ§Ã�řżʽŰ�©ʙţÃ�řǼ§°
3

KClO �¡ŕʺƅ§�Ɠž
(A)3(B)9(C)2(D)6

��¿ŕʲƈ�ʛʤƊ£2-2. (

�Ƒºż�ʗºʴƂŋʯƃ¦��ŗºƃœš��®ʗºŵ��œºƌƃ��œºƌʻż�ʙºʻźʯƒ�Ƒºʯƃ¦�©¦°ʘºƃ¦��ʥʻºʻŶř��ʗºƒʗʲřÂ�ʗºʴƂŋʯƃ¦�®ʗºŵ��ʗƒʗʲř��«œʯʹʯŪ¦��§�
��¾¦ʚʯŤƗ¦Â�¨ʗʴƂƕ¦�©ƚŵœŽř

�¾œʰƆ3-2:�ʛʰʱŸǽ�řʽƅŕʱƅ§�ªƜŷŕſʱƅ§�ȑ£ �¿§ʜʱŦ§Ã�ƋʙʶƄ£�Ȉŷŕſś

HC
2
H
3
O
2
(aq) + H

2
O(I) H

3
O+(aq) + C

2
H
3
O
2
-(aq) (A)

Zn2+(aq) + H
2
(g) Zn(s) + 2H+(aq) (B)

HNO
2
(aq) + H

2
O(I) H

3
O+(aq) + NO

2
-(aq) (C)

2H
2
O(g) 2H

2
(g) + O

2
(g) (D)

�¾œʰƆ3-3:�ʖ ʛؗʺƅ§�Ɠž�ʧʽŠÃʛʱʽʻƅ§�©±ʚƅ�ʙʶƄōʱƅ§�¯ʙŷ
2

NaNO��ȑÃŕʶǽ
(A)+3(B)-2(C)-3(D)+1



�©œȂʦƄƀƃ¦Â�µœʸšƕ¦��©�–��©œȂʦƄƀƃ¦Â�µœʸšƕ¦�©ƚŵœŽř
�¾œʰƆ3-4:��ʧƈ�ʜʽ ʛؗʱƅ§�ʝſʻȃÃ�řȄÃŕʶʱƈ�Àŕʳţ£�ȌƆŦ�ʙʻŷ�¿¯ŕŸʱƈ�¿ʨƆʴƈ�ƑƆŷ�¿ʨʸʴƅ§�ʦʱƔ
)A(+ HCl

3
NH)B(COOH + NaOH

3
CH

(C)HCOOH + KOH(D)HCl + NaOH

�ʥʻŞÂ°ʗººʻƌƃ¦�Àʦººƒ¢�ʚººʻ ʙؕř�§œººʴš��ª�]+H[�ƑʹʻŞÂ°ʗººʻƌƃ¦�²ƕ¦Â–�Ȇʻººʴ Âؕ°ʗʻƌƃ¦�Àʦººƒ¢�ʚººʻ ʙؕř�§œººʴš]-OH[

��ƑƄʻʴ Âؕ°ʗʻƌƃ¦�²ƕ¦Â
�¾œʰƆ3-5:ƓʻʽŠÃ±ʙʽƎƅ§�³Ɨ§�¼ʛŸǽ)HP(��Ɠƅŕʱƅŕؗ
)A(HP=-�ʨƅ]+H[)B(HP=�ʨƅ]+H[

)C(HP=]+H[)D(HP=2]+[H

�¾œʰƆ3-6:�ʧʽŠÃ±ʙ»ʽƎƅ§�Áʨ»Ɣ£�ʜʽ ʛؗś�řʺʽƁ�ʗƊŕؗ�§°¥]+H[�ȑÃŕ»ʶś10-6�ȑÃŕ»ʶś�ƓʻʽŠÃ±ʙ»ʽƎƅ§�³Ɨ§�ř»ʺʽƁ�Áʨ»ؔś��
……………

(A)-6(B)+6(C)-8(D)+8

�¾œʰƆ3-7:�ʧʽŠÃ±ʙʽƎƅ§�ÁʨƔ£�ʜʽ ʛؗś�Áŕؗ�§°¥]+H[�ȑÃŕ»ʶś�Áʨ»ʺʽƆƅ§�ʛʽʸŷ�ʧƈ�řʻʽŸƅ01 ،0¿ʨ»ƈ/�ʜ»ʽ ʛؗś�ŕ»ʺž�ʛʱƅ
�Ȉʽʶ Ãؗ±ʙʽƎƅ§�ÁʨƔ£]-OH[ ؟  

)A(1,0x10-14ʛʱƅ�¿ʨƈ)B(1,0x10-7ʛʱƅ�¿ʨƈ)C(1,0x10-12ʛʱƅ�¿ʨƈ)D(1,0x10-2ʛʱƅ�¿ʨƈ

�ʞʸʲƃ¦�ʥƒŋř�ʕŕœś�Â¢�ʣؒŽř�ʕŕœś��«�)aK(–�¨ʗŵœƀƃ¦�ʥƒŋř�ʕŕœś�Â¢�ʣؒŽř�ʕŕœś)bK(.

�¾œʰƆ3-8:Á§ʜśƙ§�ʗŗŕŝ�ʧŷ�ʛʽʰŸʱƆƅ�řʴʽʴʸƅ§�řżʽʸƅ§)aK(��Ɠƍ�Ɠƅŕʱƅ§�ȈŷŕſʱƆƅ

]2O3H2HC[

)B(=aK
]+O3][H-

2O3H2[C

]+O3][H-
2O3H2[C

)A(=aK
]2O3H2HC[

O]2][H2O3H2[HC

)D(=aK
]+O3][H-

2O3H2[C

]+O3][H-
2O3H2[C

)C(=aK
O]2][H2O3H2[HC

HC2H3O2(aq) H2O(I) C2H3O2
-
(aq) H3O

+
(aq)+ +



�� ʙ̈ƒœŶʸƃ¦��¬�
�¾œººʰƆ3-9:�Ƌʜ»»ʽ ʛؗś�ȑʚ»»ƅ§Ã�©±ŕʽ»»ʶƅ§�ř»»Ȅ±ŕʢǼ�Ɠ»»ž� ʨ̄»»Šʨʺƅ§�ʥ»»ʽʱȄʛʰؔƅ§�ʠ»»ʺţ�©ʛƔŕ»»Ÿƈ�ʙ»»ʻŷ80 ،1�ƌ»»Ɗ£�ʙ»»ŠÃ�ʛʱƅ�¿ʨ»»ƈ

�Ŷ»ƈ�¿¯ŕŸʱƔ10 ،42ʦ»Ŭ3�ʨ»ʸƅ§�ʙʽ»ʶ Ãؗ±ʙʽƍ�¿ʨ»Ɔʴƈ�ʧ»ƈ�ÀʨƔ¯90 ،1�ʠ»ʺʴƅ§�ʦ»ʳţ�ŕ»ʺž���ʛʱƅ�¿ʨ»ƈ
 �Àʙʵʱʶʺƅ§

)A(22,2ʦŬ3)B(42,1ʦŬ3)C(44,4ʦŬ3)D(39,9ʦŬ3

(خ) المحالیل المنظمة .
�¾œʰƆ3-10: �ʦÌʤʻƈ�¿ʨƆʴƈ�Á ÌʨȞǽ�Ɠƅ§ʨʱƅ§�ȑ£

(A)HCl + NaCl(B)KOH + HCl)C(Cl4+ NH3NH)D(3+ AgNO2BaCl

�À¦ʚřƙ¦�ʥŵ�ʙʻʮŶʯƃ¦��®�–��À¦ʚřƙ¦�ʕŕœś
�¾œʰƆ3-11:���ȈŷŕſʱƆƅ�Á§ʜśƛ§�ʧŷ�ʛʽʰŸʱƆƅ�řʴʽʴʸƅ§�řżʽʸƅ§�ȑ£(g)3(g) 2NH2(g) + 3H2N:هي  

)A(]
2

] + 3[H
2

/ [N
2
]
3

= [NHcK)B(
3
]
2

] [H
2

/ [N
2
]
3

= [NHcK

)C(2]
3

/ [NH
3
]
2

] [H
2

= [NcK)D(]
2

] + 3[H
2

] / [N
3

= 2[NHcK

�ŗǺ¦¯Ɨ¦��¯��ŗǺ¦¯Ɨ¦�ȆŮœš�ʕŕœśÂ)spK(.

�¾œʰƆ3-12:řǼ§°ƛ§�ȈŰŕţ�ʗŗŕŝ)spK(�řʹſƅ§�ªŕƈÃʛؔƅ
4

CrO
2

Ag��ȑÃŕʶǽ

(A)Ksp = 2[Ag
+][CrO

4
2-]

(B)Ksp = 1/[Ag
+]2[CrO

4
2-]

(C)Ksp = [2Ag
+][CrO

4
2-]

(D)Ksp = [Ag
+]2[CrO

4
2-]

4-��Ȇʻƃœʲʸƃ¦� œʻʸʻؕ
-��ʙʯƃ��¾ʦʸƃœǺ�ʚʻ ʙؕʯƃ¦

�¾œʰƆ4-1:�řǼ§°¥�ʙʻŷ�ʛʱƅ�¿ʨʺƅŕǼ�ÀʨʽŬŕśʨʰƅ§�ʙƔ ʨ̄Ɣ�¿ʨƆʴƈ�ʜʽ ʛؗś�ŕƈ2,40�¡ŕ»ʺƅ§�Ɠ»ž�Àʨʽ»Ŭŕśʨʰƅ§�ʙ»Ɣ ʨ̄Ɣ�ʧ»ƈ�¿ʨƈ
�ʛʽʹʴʱƅ75,2 �¿ʨƆʴʺƅ§�ʧƈ�ʛʱƅ

(A)200,ʛʱƅ�¿ʨƈ(B)873,ʛʱƅ�¿ʨƈ(C)255,ʛʱƅ�¿ʨƈ(D)542,ʛʱƅ�¿ʨƈ



5-��ŗƃœŶŽƃ¦�©œŵʦʸʱʸƃ¦Â�ŗȂʦʷŶƃ¦�©œʮ ʙؕʸƃ¦
-�ŗʻƈʦȁʙ Âؕ°ʗʻƌƃ¦�©œʮ ʙؕʸƃ¦–�ŗʻřœƆÂ°ƕ¦�ŗʻƈʦȁʙ Âؕ°ʗʻƌƃ¦�©œʮ ʙؕʸƃ¦–��ŗƃœŶŽƃ¦�©œŵʦʸʱʸƃ¦

�¾œººʰƆ5-1:ʱƅ§�ªŕ»»ʰ ʛؗʺƅ§�ȑ£���řȄʨ»»ʹŷ�ªŕ»»ʰ ʛؗƈ�Áʨ»»ȃʛؗ�Ƒ»»Ɔŷ�ȑʨ»»ʱʴś�Ɠ»»ʱƅ§�ªŕ»»ʰ ʛؗʺƅ§�Ŷ»»ʽʺŠ�ʗ»»ʶʽƅ�ʛ»»ʰʱŸǽ�ř»»ʽƅŕ
 �ȑʨʹŷ�ʛʽŻ�ʖ ʛؗƈ

)A(
4

CH�Áŕʲʽʺƅ§�²ŕŻ�)B(OH
3

CH�¿ʨƊŕʲʽƈ�
)C(

2
Cl
2

CH�ÁŕʲʽƈÃ±ʨƆؗ�Ɠœŕʻŝ�)D(
3

CaCO�Àʨʽʶƅŕؔƅ§�ªŕƊʨȃʛƄ�

�¾œʰƆ5-2: �Æ§ʛʢŷ�ÆŕʽśŕƈÃ±£�Æŕʰ ʛؗƈ�ʛʰʱŸǽ�řʽƅŕʱƅ§�ªŕʰ ʛؗʺƅ§�ȑ£
(A)Áŕʲʽʺƅ§�²ŕŻ(B)¿ʨƊŕʲƔ§(C)ʧȄʜʻŗ(D)ʙƔŕƍʙƅŕʱʽŬ§

O O

�¾œʰƆ5-3:�řƅŕŸſƅ§�řŷʨʺʳʺƅ§�ʦŬ§�ŕƈ)-C-(�ʖ ʛؗʺƅ§�Ɠž
3

CH-C-
3

CH  ؟  
(A)ȈʽƊʨȃʛؗ�řŷʨʺʳƈ(B)Ȉʽʶ Ãؗ±ʙʽƍ�řŷʨʺʳƈ(C)Ȉʽʶ ʨؗȃʛؗ�řŷʨʺʳƈ(D)ʙʽƍʙƅ§�řŷʨʺʳƈ



ŗƀǺœʴƃ¦�ŗƄʰƆƖƃ�©œƆʦƄŶƆ

��ŗʻőœȂʚʻŽƃ¦�ʕŕ¦ʦʰƃ¦
� �Ã±¯ŕŠʨž£�¯ʙŷ022 ،6X1023¿ʨƈ���ªŕʯȄʜʳƅ§�Ã£�ªŕƊʨƔƗ§�Ã£�ª§±ʚƅ§�ʧƈ

��ʙŮœʹŶƄƃ�ŗʻƆ¦ʙʱƃ¦�ŗȂ°ʘƃ¦�Ȇʯؒƃ¦
�ʧʽŠÃ±ʙʽƍ(H)=01 ،1�ÁʨȃʛƄ(C)=0 ،12�ʧʽŠÃʛʱʽƊ(N)=0 ،14

�ʧʽʳʶƄ£(O)=0 ،16�Àʨʽʶʽʻżƈ(Mg)=3 ،24�ʗȄʛʰƄ(S)=1 ،32

�±ʨƆƄ(Cl)=5 ،35�ÀʨʽŬŕśʨŗ(K)=1 ،39

��ʙŮœʹŶƄƃ�ȏ°ʘƃ¦�®ʗŶƃ¦
�ʧʽŠÃ±ʙʽƍ(H)=1�ʧʽŠÃʛʱʽƊ(N)=7�Àʨʽʶʽʻżƈ(Mg)=12


