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ال  ال السؤ ال السؤ ال السؤ انيالسؤ انيالث انيالث انيالث             الث



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٤٢ 

  
  

CH3CH2CH2OH PCC
CH3CH2CH

O

CH3OH
HCl

CH3Cl

CH3Cl
Mg
�ثر � �� إي CH3MgCl

  

CH3CH2CH

O

CH3MgCl HCl+ CH3CH2CHCH3

OH

  
 
  

CH3CH=CH2CH3C CH
Ni

CH3CH=CH2

H2O

H+ CH3CHCH3

OH

CH3CHCH3

OH
K2Cr2O7

H+ CH3CCH3

O

Mg
�ثر � �� CH3Clإي CH3MgCl

CH3CCH3

O

+ CH3MgCl
HCl

CH3CCH3

OH

CH3
  

  
  

CH4

Cl2
ض��وء CH3Cl

CH3Cl
  KOH

CH3OH

CH3OH
PCC

O

HCH

�ثر � �� CH3Clإي CH3MgCl
Mg

  

CH3CH2OH

O

HCH CH3MgCl+
HCl

CH3CH2OH
K2Cr2O7

H+

O

CH3COH

CH3OH+
O

CH3COH
H+

CH3COCH3

O

  
 
  
  

CH3CH2OH

O

HCH
K2Cr2O7

H+

O

HCOH

CH2=CH2 H+

H2O

  

CH3CH2OH+ H+

HCOCH2CH3

OO

HCOH
  
  

CH3CH2Cl

PCC
O

CH3CH

�ثر � �� إي
Mg

CH3CH2OH

CH2=CH2
HCl

CH3CH2Cl CH3CH2MgCl

CH3CH2Cl
  KOH

CH3CH2OH
  

H
2
SO

4
 

مركز ساخن CH3CH=CHCH2

H2

Ni CH3CH2CH2CH3

Cl2
ضوء CH3CH2CH2CH2Cl

  KOH
CH3CH2CH2CH2OH

H
2
SO

4
 

مركز ساخن CH3CH2CH=CH2

O

CH3CH + HCl
CH3CH2MgCl CH3CHCH2CH3

OH

  
 
 

ال  ال السؤ ال السؤ ال السؤ الثالسؤ الثالث الثالث الثالث             الث

ال  ال السؤ ال السؤ ال السؤ             الرابعالرابعالرابعالرابعالسؤ

ال  ال السؤ ال السؤ ال السؤ             الخامسالخامسالخامسالخامسالسؤ

ال  ال السؤ ال السؤ ال السؤ             السادسالسادسالسادسالسادسالسؤ

ال  ال السؤ ال السؤ ال السؤ             السابعالسابعالسابعالسابعالسؤ



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٤٣ 

 
 

O

CH3CH2CH
H2

Ni
CH3CH2CH2OH

CH3CH2CH2OH CH3CH=CH2

H2SO4 
مركز ساخن

CH3CH=CH2

HBr
CH3CHCH3

Br

 
  

PCC

H+

H
2
O

CH3CH2CH2CH2OH CH3CH2CH=CH2

H
2
SO

4
 

مركز ساخن

CH3CH2CHCH3

OH

CH3CH2CCH3

O

 
  
  

O

CH3CH

+

CH3CH2OH

CH4

Cl2
ضوء

CH3Cl

H2

Ni

CH3CH2OH
Na

CH3CH2ONa

CH3Cl CH3CH2ONa CH3CH2OCH3  
  
  

O

HCH

+

HCl CH3Cl

CH3OH

CH3Cl

H2

Ni

CH3OH
Mg

�ثر � � �� إي

CH3MgCl

O

HCH
HCl

CH3CH2OH

CH3CH2OH PCC
O

CH3CH
O

CH3CH CH3MgCl
HCl+ CH3CHCH3

OH

  
 

CH3CHCH3

OH
PCC CH3CCH3

O

  
  
  

CH3CH=CH2CH3C CH
H2

CH3CH=CH2
H2O

H+

CH3CHCH3

OH

CH3CHCH3

OH
K2Cr2O7

H+

Ni

CH3CCH3

O

CH3CHCH3

OH
HCl

CH3CHCH3

Cl

CH3CHCH3

Cl

�ثر � � �� إي
Mg CH3CHCH3

MgCl

  

CH3CCH3

O

CH3CHCH3

MgCl

+ HCl

  
OH

CH3C    CHCH3

CH3
CH3

  
  

H+

CH4

Cl2

ض��وء CH3Cl

CH3Cl
  KOH

CH3OH

CH3OH
K2Cr2O7

H+

O

HCOH

CH3CH2CH

O
H2

Ni
CH3CH2CH2OH

CH3CH2CH2OH
H2SO4 

مركز ساخن

CH3CH=CH2

H2O CH3CHCH3

OH

  
  

ال  ال السؤ ال السؤ ال السؤ امن السؤ امن الث امن الث امن الث             الث

ال  ال السؤ ال السؤ ال السؤ اسع السؤ اسع الت اسع الت اسع الت             الت

ال  ال السؤ ال السؤ ال السؤ             العاشر العاشر العاشر العاشر السؤ

ال  ال السؤ ال السؤ ال السؤ             الحادي عشر الحادي عشر الحادي عشر الحادي عشر السؤ

ال  ال السؤ ال السؤ ال السؤ اني عشر السؤ اني عشر الث اني عشر الث اني عشر الث             الث

ال  ال السؤ ال السؤ ال السؤ الث عشر السؤ الث عشر الث الث عشر الث الث عشر الث             الث



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٤٤ 

CH3CHCH3

OHO

HCOH+ H+

  
O

H -C - O-CHCH3

CH3

  
  
  

O

CH3CH

O

CH3COH
K2Cr2O7

H+

O

CH3CH CH3CH2OH
H2

Ni

CH3CH2OH CH3CH2Cl
HCl

CH3CH2Cl CH3CH2MgClثر� � �� إي
Mg

  
O

CH3CH CH3CH2MgCl HCl CH3CHCH2CH3

OH

+
  

CH3CHCH2CH3

OHO

CH3COH+
H+

CH3 -C - O-CHCH2CH3

CH3O

  
  
  
 

O

HCO- OCHCH3

CH3

O

CH3COH CH3CHCH3

OH

+NaOH
ــخين تس

CH3CHCH3

OH
H2SO4 

مركز ساخن CH3CH=CH2

CH3CH=CH2 CH3CH2CH3

CH3CH2CH3

H2
Ni
Cl2

ض��وء CH3CH2CH2Cl

  

CH3CH2CH2Cl CH3CH2CH2OH  KOH

CH3CH2CH2OH CH3CH2COH

O
K2Cr2O7

H+

 
 

CH4 ض��وء CH3Cl
Cl2

CH3Cl CH3OH
  KOH

O

HCHCH3OH

CH3CH2ClCH2=CH2

PCC

HCl

CH3CH2Cl
�ثر � � �� إي
Mg

CH3CH2MgCl
 

O

HCH CH3CH2MgCl+ HCl
CH3CH2CH2OH

CH3CH2CH2OH
K2Cr2O7

H+ CH3CH2COH

O

 
 
 
 

CH3CO   CH2CH2CH3

O
NaOH
ــخين  تس

O

CH3CONa+CH3CH2CH2OH

CH3CH2CH2OH CH3CH=CH2

H2SO4 

مركز ساخن

CH3CH=CH2

H2O

H+ CH3CHCH3

OH

CH3CHCH3

OH

H+ CH3CCH3

O
K2Cr2O7

 
 

CH3CH3CH CH
2H2

Ni
 

 

ال  ال السؤ ال السؤ ال السؤ             الرابع عشر الرابع عشر الرابع عشر الرابع عشر السؤ

ال  ال السؤ ال السؤ ال السؤ             الخامس عشر الخامس عشر الخامس عشر الخامس عشر السؤ

ال  ال السؤ ال السؤ ال السؤ             السادس عشر السادس عشر السادس عشر السادس عشر السؤ

ال  ال السؤ ال السؤ ال السؤ             السابع عشر السابع عشر السابع عشر السابع عشر السؤ

ال  ال السؤ ال السؤ ال السؤ امن عشر السؤ امن عشر الث امن عشر الث امن عشر الث             الث



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٤٥ 

CH3CH3

Cl2

ض��وء CH3CH2Cl

CH3CH2Cl CH3CH2OH
  KOH

CH3CH2OH
K2Cr2O7

H+

O

CH3COH

 

CH3CH2OH

O

CH3COH+
H+

O

CH3COCH2CH3

 
 
 

CH3CCH3

O
H2

Ni
CH3CHCH3

OH

CH3CHCH3

OH
H2SO4 

مركز ساخن CH3CH=CH2

CH3CH=CH2

H2

Ni
CH3CH2CH3

CH3CH2CH3

Cl2
ض��وء

CH3CH2CH2Cl CH3CH2CH2OH  KOH

CH3CH2CH2Cl

CH3CH2CH2OH CH3CH2CH

O
PCC

 
 

CH3CHCH3

Cl

CH3CH=CH2

CH3CH=CH2

  KOH
سخين  ت

CH3CH2CH3 ض��وء CH3CH2CH2Cl

CH3CH2CH2Cl CH3CH2CH2OH
  KOH

CH3CH2CH3

H2

Ni
Cl2

CH3CH2CH2OH
K2Cr2O7

H+ CH3CH2COH

O

 
 

CH3CH2COH

O

CH3CH2CH2OH+ H+

CH3CH2COCH2CH2CH3

O

 
 

CH3COCH3

O
NaOH
سخين CH3CONa ت

O

+ CH3OH

CH3OH
PCC

O

HCH

CH3OH CH3Cl
HCl

CH3Cl CH3MgCl
&ثر & && إي

Mg

 
O

HCH CH3MgCl
HCl

CH3CH2OH+

CH3Cl

CH3CH2OH
Na

CH3CH2ONa

+ CH3CH2ONa CH3OCH2CH3

 
 
 

CH2=CH2 CH3CH2Cl
HCl

CH3CH2CH2Br CH3CH2CH2OH
  KOH

CH3CH2CH2OH CH3CH=CH2

H2SO4 

مركز ساخن

CH3CH=CH2 CH3CHCH3

OH

CH3CHCH3

OH

CH3CHCH3

ONa
Na

H2O

H+

CH3CHCH3

ONa

CH3CH2Cl +

CH3CH   O   CH2CH3

CH3
 

ال  ال السؤ ال السؤ ال السؤ اسع عشر السؤ اسع عشر الت اسع عشر الت اسع عشر الت             الت

ال  ال السؤ ال السؤ ال السؤ             العشرون العشرون العشرون العشرون السؤ

ال  ال السؤ ال السؤ ال السؤ رون السؤ رون الواحد والعش رون الواحد والعش رون الواحد والعش             الواحد والعش

ال  ال السؤ ال السؤ ال السؤ اني والعشرون السؤ اني والعشرون الث اني والعشرون الث اني والعشرون الث             الث



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٤٦ 

  
 

CH3CH2OH CH3CH

O
PCC

CH3CH2CH

O
H2

Ni CH3CH2CH2OH

CH3CH2CH2OH CH3CH=CH2

H2SO4 

مركز ساخن

CH3CH=CH2 CH3CHCH3

Cl
HCl

CH3CHCH3

Cl

�ثر � � �� إي
Mg

CH3CHCH3

MgCl

HCl
CH3CHCH3

MgCl

CH3CH

O

+
OH

CH3CH   CHCH3

CH3O

CH3C   CHCH3

CH3

OH

CH3CH   CHCH3

CH3

 

  
  

H2

Ni

CH3CH=CH2مركز ساخن

O

HCO- OCHCH3

CH3

NaOH
ــخين HCONa تس

O

+ CH3CHCH3

OH

CH3CHCH3

OH
H2SO4 

CH3CH=CH2
CH3CH2CH3

CH3CH2CH3
CH3CH2CH2Cl

CH3CH2CH2Cl CH3CH2CH2OH

CH3CH2CH2OH

Cl2

ض��وء

  KOH

CH3CH2COH

O
K2Cr2O7

H+

+ CH3CH2CH2OHCH3CH2COH

O
H+

C2H5C   OC3H7

O

 

 

 
 

NaOH
CH3CH2OHCH3COCH2CH3

O

ــخين تس CH3CONa

O

+

CH3CH2OH
HCl

CH3CH2Cl

CH3CH2Cl
Mg

�ثر � � �� إي
CH3CH2MgCl

CH3C CH
H2

CH3CH=CH2
H2O

H+

CH3CHCH3

OH

CH3CHCH3

OH
K2Cr2O7

Ni

CH3CCH3

O
H+

CH3CH=CH2

H2SO4 

CH3CCH3

O

CH3CH2MgCl HCl
CH3CCH3

CH2CH3

OH

CH3CCH3

CH2CH3

OH

مركز ساخن CH3C=CH2

CH2CH3

CH3C=CH2

CH2CH3

CH3CCH3

CH2CH3

Cl
HCl

+

 
 

CH3CH

O

CH3CH=CH2CH3CHCH3

Cl

CH3CH=CH2 CH3CHCH3

OH

CH3CHCH3

OH
K2Cr2O7 CH3CCH3

O

KOH
سخين ت

H2O
H+

H+

H2

Ni
CH3CH2OH

CH3CH2OH CH3CH2ClHCl

Mg
CH3CH2Cl CH3CH2MgCl

�ثر � � � إي

 
 

ال  ال السؤ ال السؤ ال السؤ رون السؤ الث والعش رون الث الث والعش رون الث الث والعش رون الث الث والعش             الث

ال  ال السؤ ال السؤ ال السؤ رون السؤ رون الرابع والعش رون الرابع والعش رون الرابع والعش             الرابع والعش

ال  ال السؤ ال السؤ ال السؤ العشرون السؤ العشرون الخامس و العشرون الخامس و العشرون الخامس و             الخامس و

ال  ال السؤ ال السؤ ال السؤ رون السؤ العش رون السادس و العش رون السادس و العش رون السادس و العش             السادس و



 ٤٧ 

CH3CH2OH CH2

H2SO4 
مركز ساخن

CH2=CH2

Br2 CH2CH

Br2 Br

CCl4

 

CH3CH2OH

CH3OH

NaOH
CH3HCOCH3

O

ــخين تس HCONa

O

+

CH3CH=CH2 CH3CHCH

Cl
HCl

CH3CHCH3

Cl
Mg

CH3CHCH

MgCl

إي��������ثر

O

HCH
PCC

O

HCH + CH3CHCH3

MgCl
HCl

CH3CH   CH

CH

CH3CH   CH3OH

CH3

K2Cr2O7

H+ CH3CH   COH

CH3

CH3CH   COH

O

CH3

+ H

CH3

CH3CH   COCH

O

 
Mg

إي��������ثر

CH3CHCH

Br

CH3MgBr

  KOH
CH3CH2OH

CH3CH

O
PCC

+CH3CH

O

CH3MgBr CHHCl

CH3CHCH3

OH

CH3CH=CH
H2SO4 

مركز ساخن
HBr

 

 
 

اسع والعشرون  اسع والعشرون الت اسع والعشرون الت اسع والعشرون الت             الت

        

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

CH3CCH3

O

CH3CH2MgCl

H2SO4 
CH3CCH3

CH2CH3

OH

مركز ساخن

CH3C=CH2

CH2CH3

HCl

+

 
 

PCC

CH4ض���وء

Cl2 CH3

CH3Cl
  KOH

CH3

CH3OH

O

HCH

CH3CH=CH2

HCl

CH3CHCH3

Cl
Mg

إي��������ثر

O

HCH CH3CHCH3

MgCl

+

CH3CH   CH

CH

CH3CH   CH3OH

CH3

K2

 
 
 

إي��������ثر

CH3Br
  KOH

CH

CH3OH
PCC

CH3Br Mg

O

HCH CH3MgBr+

 

2=CH2

CH2

Br2

 

3OH

CHCH3

CHCH3

CH   CH3OH

CH3

CH   COH

O

3

H+

CH   COCH2CH3

CHCH3

OH

CH3CHCH3

OH

CH2

ال  ال السؤ ال السؤ ال السؤ اسع والعشرون السؤ اسع والعشرون الت اسع والعشرون الت اسع والعشرون الت الت

ال  ال السؤ ال السؤ ال السؤ ثلاثون  السؤ ثلاثون  ال ثلاثون  ال ثلاثون  ال     ال

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

MgCl HCl CH3CCH3

CH2CH3

OH

CH3C=CH2

CH2CH3

CH3CCH3

CH2CH3

Cl

CH3CHCH3

Cl

3Cl

3OH
O

HCH

CH3CHCH3

MgCl

HCl

CH   CH3OH

CH3

CH3CH   COH

O

CH3

H+
2Cr2O7

CH3CH2OH

CH3OH
O

HCH

CH3MgBr

HCl

ال  ال السؤ ال السؤ ال السؤ العشرون السؤ العشرون السابع و العشرون السابع و العشرون السابع و             السابع و

ال  ال السؤ ال السؤ ال السؤ رون السؤ امن والعش رون الث امن والعش رون الث امن والعش رون الث امن والعش             الث



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٤٨ 

 
 

>
�ٔ6	
 
 ��º ;�< �� �=  4=ٔ
� 'J A 'rF
ٔ

 

�m�
��
�

� 4�� ، �&
�
��

�ß�
 -� ��G -�

،  
�m�

��
�ß�
 9

�
zF � �� '=� 'K
 � ��

�k� C�
 4
�p �}
 ، ��� ���Ù

 �V �W� 
�m�~
�

 ��� ���à[

 �� '#� 'K�ٕ@
 ���F � ��� ���à[


: "
AAAA  ;����ٔ@
 -� 4 ��<	�ٔ@
 � �̂	�U � ��

ّ�$½
��	 2�

�¦
��6�*


 43� �p ��	
 |�
�#

 HX+ �# 

< )ا  �� �� �K
��  )ب  �k� �l
ٕ 

  )ج
�

\ 
< )د ~��� '̂ ��e
 
BBBB  �� �� �=�ٓ@
 �&� '�(�)*
 � �=�a �

�
��

�# 
 ��
ٕ : "
A  :CH3CH2CH2OH   
B :CH3COOH  

 ; ٕ�
�k �� ���

���	 ����
�¦
��6�*


 
�m���*
 

ً
� �=� '�

��v -�. '�(�)*
 -�. '# )A  (

   :�B  ( �H(و
 NaOH )ب Na )ا 

 NaHCO3 )د  Br2/CCl4 )ج
CCCC �F� ��

�P �=�
�

Ï '8(�� A� A� ;� �� ��<	
 43� �p �}  '�
�� �= �HCl �U  

���C  )ا 
ٔ

 >��Ä �7  )ب�

�#� 5= >��Ä 
�H  )ج

5Y	� 5= >��Ä د(  �HI ��6(� '#�f 
�

�]� 
DDDD �G�$ �u �= �7 ��a
 '8(�)*
  � ���  �F� �3 H2  � �^3 ���/ �

¶ �� �k� �l
ٕ 

2� �#��$[
 ��́
�k -� 

�m� ��
��³ )Na  ( �U � ��	
ٕ:   

 

 )ا
CH3CH

O

 

 CH3CH=CH2 )ب

 )ج

CH3CH2OH د( 
CH3CCH3

O

 

EEEE �U �C
�M�ٓ@
 43� �p ��	
 |�

�# :  

CH3CH2OHCH3CH2Cl
  KOH

  
  )ا 

�
\ ��  )ب ~�� �k� �l
ٕ 


< )ج� '̂ ��e

< )د  �� �� �K
 
FFFF   43� �p �} ;� �#

ٔ

 CH3O

- A� CH3CH2Cl HI3 �ً@� 5�� �¿ ُ
�r   

  )ا 
�

\ ��¦d

< )ب � '̂ ��e�@
 

)§� )ج
ٔ
� ��	
��  )د  �k� �l�ٕ@
 "

 "

GGGG >���v ;�	 4 �= �� �S �� �� �=�ٓ@ �&� '�(�)*
 
ّ
�7

ٔ

 Br2 ) �)c�*


 �H
�Y '�	
( 

 �C
�D '&
 ��¹*
 CCl4 .  

 CH3COCH3 )ب CH3CH2CH3 )ا 

 CH3CH2OH )د CH3C`̀̀̀CH )ج
HHHH  '8(�)*
 43� �p �} � �^3 CH3CHO A� H2 �� 'K� '# Ni  ،

 �U '�
�� ��	
 '8

ّ
(�)*
 ; ٕ�

�k:   
 CH3CH3 )ب CH2=CH2 )ا 

 CH3OCH3 )د CH3CH2OH )ج

IIII 43� �p �} 
 ��
ٕ CH3OH A� HCOOH  
�

�]� �� 'K� '#

 �7�
�k �U '�

�� ��	
 '8(�)*
 ; ٕ�
�k ،   

 CH3CH2OH )ب HCOOCH3 )ا 

 CH3COOH )د  CH3CHO )ج

JJJJ  ;�
ّ

< �=� �7�G� �k h�� �C
�D ـ�� ��	�

�# >���v A� 43� �p �� �= �7 ��a
 '8
ّ

(�)*

 �m

ٓ

�� �U �� ��

�$ �
¶:   

 CH3CHO )ب CH3CH=CH2 )ا 

 CH3COOH )د CH3C`̀̀̀CH )ج

KKKK >��
�
 � �^3 CH3CH2OH C�
ٕ CH3CHO 2
�

�¦
��e

ٕ� '= 
PCC  �U 43� �p ��	
 |�

�# ; ٕ�
�k:  


< )ا � '̂ ��e

< )ب"  �� �� �K
 
)§� )ج

ٔ
�   )د =�

�
\ ��~ 

LLLL  ناتج اختزالCH3CH2CHO  هو:  
 CH3COCH3 )ب  CH3CH2CH2OH )ا 

 CH3COOH )د CH3CH=CH2 )ج

MMMM  �� �k� �l
ٕ � �^3 CH3MgCl  C�
ٕ>� �=� 5� ���*
 9
5� HCl  ،; ٕ�

�k 

 �U '�
�� ��	
 '8

ّ
(�)*
:   

���C  )ا 
ٔ

 >��Ä "�7  )ب�

�#� 5= >��Ä
 

�H  )ج
5Y	� 5= >��Ä د(  � 5� �=
ٕ 

NNNN -�.
���

�#
 � �^3 CH3CH2OH ـ '# H2SO4 ; ٕ�

�k ، ��f�)*
 
 �U '�

�� ��	
 '8
ّ

(�)*
:   
�;  )ا  �� -  )ب" )�� �=����ٔ@
 


@ٔ����; )د 
@ٔ�	>.�- )ج 

  

 �� ��3�
�l�� ��� ٔ�e

ٔ

  

 )٢(ورقة عمل 



 ٤٩ 

 �§(
ٔ
� ��	
 C�
ٕ 4 ��� �� �@ �� �� �=�ٓ@
 �&� '�(�)*
 �~

ٔ

:   

CH3CH2OHب(  
CH3CHCH3

OH

  

CH3CCH3

CH2CH

OH

  

CH3CH2CH )د

O

  

 �&� '�(�)*
 
ّ
�7

ٔ

 �=�

�
Ï '8(�� A� 43� �p �� �= �� �� �=�ٓ@
 ;�

ّ
< �=� �F� ��

�P >��Ä

CH3CCH

O

  

  )ب
O

HCOH
  

CH3CH

O

  
 )د

O

HCH
  

 �C
�M�ٓ@
 43� �p ��	
 -� '�

�� ��	
 '8
ّ

(�)*
 :   

CH3C CH 2HBr

  
 �U: "

CH3CHCH

Br

  
  )ب

CH3CHCH2

Br Br

  

CH3CCH3

Br

Br
  

CH3CH2CH )د

Br

Br
  

 ;�
�#� '=�� '�	
 >
 �� �� �K
 '�

�� �= )CH3COCH3  ( �U:   

CH3CH2CH2ب(  
CH3CH2CH

O

  

CH3CH2COH

O

  

 )د
CH3CHCH3

OH

  

 �@ �7 ��a
 '8
ّ

(�)*
43� �p �� �= A� HCl  �U:   

CH3CH=CHب(  CH3CH2OH 

CH3COOH د( CH3C CH  

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

CH3CH2CH

O
H2

Ni
  

 CH3CH=CH2 )ب

  CH3CH2CH2OH )د  

 )A  ( 43� �p ��	
 �C
�D:  

CH3CH2 �U 

  CH3CH2CH2OH  )ب
  CH3CH2CH3 )د

RMgX  HX+
�#:  

��F  )ب ��
�P �=�

�
Ï '8(�� "

�HI  )د ��6(� '#�f 
�

�]� "
 	
 � - �=� �=� �� '�	
 '� ;� '=�� (2
�

�¦
��e� '= ،   

OH-/Ag(NO3)2  )ب
- 

 Br2  /CCl4 )د

HCOOCH A� NaOH  ، ; ٕ�
�k

   )ب
�m� ��e

ٔ

 "

��  )د �� '�²U "

CH   
�

�]cd

 -� �¹

��6�ُ*

ء  �� '£d


 OCH3  )ب

 CH3COOH )د

 �C
�M�ٓ@
 43� �p ��	
 �C

�D � 5� �=�ٕ@
 - �=�< ��	:   

CH3CH2Cl  Y-        CH+
  

: 
 -CN  )ب

HCO3 )د
-  

  

  

VVVV  
 �§(

ٔ
� ��	
 C�
ٕ 4 ��� �� �@ �� �� �=�ٓ@
 �&� '�(�)*
 �~

ٔ



 
 OH  )ا

3 )ج

CH3

WWWW  
 �&� '�(�)*
 

ّ
�7

ٔ



 �C��
ٔ

:  

 
  )ا

CCH3

 )ج
CH

XXXX  
 �C

�M�ٓ@
 43� �p ��	
 -� '�
�� ��	
 '8

ّ
(�)*


2HBr X

 
  )ا

CHCH3

3 )ج

YYYY  
 ;�

�#� '=�� '�	
 >
 �� �� �K
 '�
�� �=

 
 2OH  )ا

 )ج
COH

ZZZZ  
 �@ �7 ��a
 '8

ّ
(�)*


 CH2  )ا 

COOH )ج

  
  

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

OOOO 43� �p ��	
 �C
�D:   2

Ni
X

 '�
�� ��	
 ; ٕ�

�k X  �U:  

  CH3CH2CH3 )ا 
  CH3CH2CH2Cl )ج
PPPP 

 �7�
�$%�
 '�

�� ���	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 

2CH2Cl   KOH A
 

 CH3CH=CH2  )ا 

  CH3CH2CHO )ج
QQQQ 

 ������
 �� �� �Z$[
 �&
 �� �&� '�(�)*
 RMgX

4  )ا  ��<	�ٔ@
 �&
� �̂	�U "
�H  )ج

5Y	� 5= >��Ä "
RRRR  -�. '�(�)*
 -�. '# �� ���

��	
 -<� �� ) 	
 � - �=� �=� �� '�	

 NaHCO3  )ا 

 PCC )ج

SSSS 
 '8(�)*
 -�.

���
�#
 � �^3 HCOOCH3

 � ���3 ¡�� �i 43� �p ��	
:  
��   )ا  'KF�º "

- )ج
ّ'.$ �i "

TTTT 
 7ٔ �� '£d
 �C

�D CH3COOCH3

 �U �HI ��6(� '#�E	
:   
 CH3COO  )ا 

 CH3CO )ج
UUUU  

 �C
�M�ٓ@
 43� �p ��	
 �C

�D � 5� �=�ٕ@
 - �=�< ��	

        CH3CH2Y   Cl +

 ;� �#�ٔ@
 ; ٕ�
�k Y  ;�< �= ;

ٔ

 '8 '� �:

 -OH  )ا 

CH3O )ج
- 



 ٥٠ 

 -� -�. '#�� 'S � ��
�$½

� 9
�� �=١-  43� �p �� '= >�

�#� '=�� 'S:  

 �§(
ٔ
� 
<   )ب" =� �� �� �K
 "

 
�

\ ��  )د" ~�� �k� �l
ٕ "

 ¡ �#�� -3 �&� �=� �� ��<	
 '�
��

�O �=:   

 �C���ٔ@
 >��_	
 �§(
ٔ
� �= "

 �7�
�#� 5�	
 >��_	
 �§(

ٔ
� �= "

 �C���ٔ@
 >��_	
 >
 �� �� �K
 "

  �7�
�#� 5�	
 >��_	
 >
 �� �� �K
 "

 CH3CH2CH2OH ـ '#PCC  '�
��

�O �=:  

CH3CH2COH

O

  

  )ب
CH3CH2CH

O

  

CH3CCH

O

  

 )د
CH3CHCH3

OH

  

 '8(�)*
 � ��
�$½

��	   HCOCH2CH3

O

  
 2 ��́ �=:   

 >�
�#� 5� �=
ٕ� � �=�

�#� 5� �=
ٕ 
�

�]� "

 >�
�#� 5� ��� � � �=�

�#� 5� �=
ٕ 
�

�]� "

 
�#� 5� ��� 

�
�]�� �=�  >�

�#� 5� �=
ٕ� "

 >�
�#� 5� ��� � � �=�

�#� 5� ��� 
�

�]� "

¡�#�� -3 C���ٔ@
 >��_	
 � ��
�$½

� -<� ��  :  

� �J�V �̀ �a�@
 >
 �� �� �K
�;   )ب"  �� ��<	
 >
 �� �� �K
 "
� �J�V �̀ �a�@
 �§(

ٔ
� 
@ٔ�	>.�-  )د" =� >
 �� �� �K
 "

 �§(
ٔ
� �� �= �@ �� �� �=�ٓ@
 �&� '�(�)*
 �~

ٔ

ـ '#K2Cr2O7/H+ 

CH3CH2CH2 ب(  
CH3CHCH3

OH

  

CH3CCH3

OH

CH2CH2CH
  

 )د
CH3CH2CH

O

 

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

 � ;� '=�� '�	
٢-  >�
�#� '=�� 'S ( 2
�

�¦
��e� '= "

 Br2  /CCl4  )ب

OH-/Ag(NO3)2 )د
- 

CH2=CH إلى CH3CH2OH     

��   )ب �k� �l
ٕ 

<  )د� '̂ ��e
 

CH3CCH3

Cl

Cl
  

 �U:  

  )ب
CH3CHCH3

OH

 

 )د
CH3

CH3C=CH2
  

 �� ��Pٔ �= �� '£d
 �� �� �Z$[
 �	 �7 ��a
 �7�
�$%�
 '8

ّ
(�)*
  )C2H6O  ( �7 ��a
� 

H2  �U :  

�  )ب 5� �=
ٕ 
�;  )د �� ��( 

 CH3COCH3  �U:  

 

CH3CHCH3  )ب

OH

 

CH د( CH3CCH3

OH

CH2CH2CH3
 

�� 'K� '# �&� �=����ٔ@
 �C
�D -�. 'K�	�V '̀  >
� '̂ ��e�@
 43� �p �} 9

�� �= :  

�ء  )ب
�$[
 

- H2SO4 )د
�K�e ��f��  

 43� �p �} �U �Há�e
ٔ

 '�

�� ��(:  
 إضافة   )ب

  ختزال  )د

  

hhhh  
 -� -�. '#�� 'S � ��

�$½
� 9

�� �=

)§�   )ا 
ٔ
� �=

  )ج
�

\ ��~
iiii  

 ¡ �#�� -3 �&� �=� �� ��<	
 '�
��

�O �=


@�C���ٔ   )ا  >��_	
 �§(
ٔ
� �=

��7   )ب 
�#� 5�	
 >��_	
 �§(

ٔ
� �=

 )ج 
 �C���ٔ@
 >��_	
 >
 �� �� �K


 )د
  �7�

�#� 5�	
 >��_	
 >
 �� �� �K

jjjj  

�§(
ٔ
� �= � �^3OH

 
  )ا

COH

 )ج
CCH3

kkkk   '8(�)*
 � ��
�$½

��	

�<   )ا 
�#� 5� �=
ٕ� � �=�

�#� 5� �=
ٕ 
�

�]�

�<   )ب 
�#� 5� ��� � � �=�

�#� 5� �=
ٕ 
�

�]�

 )ج 
 
�#� 5� ��� 

�
�]�

 )د
 >�

�#� 5� ��� � � �=�
�#� 5� ��� 

�
�]�

llll  
¡�#�� -3 C���ٔ@
 >��_	
 � ��

�$½
� -<� ��

�  )ا  �J�V �̀ �a�@
 >
 �� �� �K

� )ج �J�V �̀ �a�@
 �§(

ٔ
� �=

mmmm  
 �§(

ٔ
� �� �= �@ �� �� �=�ٓ@
 �&� '�(�)*
 �~

ٔ



 
2OH  )ا

 )ج

CH3

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

aaaa 
 -�. '# 

ً
� �=� '�

��v �� ���
��	
 -<� �� ) � ;� '=�� '�	


 Na  )ا 

 NaHCO3 )ج

bbbb 
>��ّ �

 �7 ��a
 43� �p ��	
 |�
�# CH2

 HX+
ُ
�#:   


<    )ا  �� �� �K
 
)§�  )ج

ٔ
� �= 

cccc � ��
�$½

� �C
�D 2�

�¦
��6�ُ*


 '8
ّ

(�)*
  

 
 CH3CH=CH2  )ا

CH3C )ج CH
 

dddd 
 �� ��Pٔ �= �� '£d
 �� �� �Z$[
 �	 �7 ��a
 �7�

�$%�
 '8
ّ

(�)*


A� 43� �p �� �= Na  �F� �3 
ً
� �pâ�¤ُ 2

 Ä��<  )ا 
�HI  )ج ��6(� '#�f 

�
�]� 

eeee 
 �7 ��a
 '8

ّ
(�)*
 '�

��
�O �= 

�m�§(
ٔ
� �= � �^3 

 
  )ا

CH3CH2CH

O

 

CH3CH2CH2OH )ج

ffff 
�� 'K� '# �&� �=����ٔ@
 �C

�D -�. 'K�	�V '̀  >
� '̂ ��e�@
 43� �p �} 9
�� �=

 Ni  )ا 

  ) +H(وسط حمضي  )ج
gggg  

 -�.<	�ٔ@
 '�
��

�O ُ�= �7 ��a
 43� �p ��	
 43� �p �} �U �Há�e
ٔ

 '�

�� ��(

 استبدال   )ا 

  حذف )ج



 ٥١ 

 ��� ���	
 �� �$ �0�
 -�  '8e 
F '�
��

�O �=)Ag  ( >�� �v 43 � �p �} � �̂ 3

 '8
ّ

(�)*
 A� ـــ�� ��	�
�# : "

CH3CH2OH  ب(  CH3CHO  

CH3COOH  د( CH3COCH3  

A� 43� �p �� �= �@ �7 ��a
 '8
ّ

(�)*
 HCl  �U:   

CH3CH2  ب(  CH3C CH  

CH2=CH د( CH3CH3  

 �U �� �k� �l�ٕ@� '= 43� �p �� �= �@ �7 ��a
 '8
ّ

(�)*
:    

CH2=CH ب(  CH3CHO  

CH3CO  د( CH3COCH3  

 A� �� �k� �l�ٕ@� '= 43� �p �� �= �7 ��a
 '8
ّ

(�)*
٢ -� >�� Cl2  �U:  

CH3CH=CH ب(  CH3C CH  

CH3CH2CHO  د( CH3COCH3  

 �C
�M�ٓ@ 
 43� �p ��	
 �C

�D : 4 �=��
��	

 4
�$ �

¶�ٔ@
 
�m���*
)٢-  >�

�#� '=�� 'S ( C� 
ٕ 
 ;� '=�� 'S ���� 'S ( �H�:   

CH3CCH3

CH3

OH

CH3CCH3

CH3

Br
???

  
  /CCl4 ب(  HBr 

CH  د( NaBr 

 �U �C
�M�ٓ@
 43� �p ��	
 -� '�

�� ��	
 '8(�)*
 �� �� �Zl:   

CH3CHCH3

OH
PCC ..........

  

HCOCH2CH3

O

 

  )ب
CH3CH2CH

O

 

CH3CCH

O

  

CH3CH2COH )د

O

 

  
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

 �U �C
�M�ٓ@
 43� �p ��	
 -� '�

�� ��	
 '8
ّ

(�)*
 : 

CH3MgCl+
O

HCH
  

O  )ب

HCOH
 

  CH3CH2OH )د

 �U �C
�M�ٓ@
 43� �p ��	
 -� '�

�� ��	
 '8
ّ

(�)*
:  

  KOH
CH3CHCH3

Cl

ــخين تس
  

 CH3CH=CH2  )ب

CH  د( CH3CH2CHO  

 ¡ �#�� -3 '�
��

�O �=� ، �)c�*

 �H

�Y '�	
 
 

�
�]c '

 H2SO4  f�)*
 ��  
  CH3CH2CHO  )ب

  CH3CH2CH2OH )د

 �U �C
�M�ٓ@
 43� �p ��	
 �C

�D:  

CH3MgCl+ HClX
  

 CH3OH  )ب

 )د
O

HCH
  

 -� ;�
�#� '=�� '�	
 � ��

�$½
� �� ����̈  'Ã� ���

�٢-  C�
ٕ >�
�#� '=�� 'S:   

 +K2Cr2O7 /H  )ب

  ساخن المركز H2SO4 )د

 -� >� �=� '=�� '�	
 � ��
�$½

� �� ����̈  'Ã� ���
�١-  C�
ٕ >�

�#� '=�� 'S:   

 +K2Cr2O7 /H  )ب

 )د
H2SO4 ساخن المركز  

  

tttt  
 ��� ���	
 �� �$ �0�
 -�  '8e 
F '�

��
�O �=

 '8
ّ

(�)*
 A� ـــ�� ��	�
�#

OH  )ا 

OH )ج

uuuu  
A� 43� �p �� �= �@ �7 ��a
 '8

ّ
(�)*


2OH  )ا 

CH2 )ج

vvvv  
 �U �� �k� �l�ٕ@� '= 43� �p �� �= �@ �7 ��a
 '8

ّ
(�)*


CH2  )ا 

OOH )ج

wwww  
 A� �� �k� �l�ٕ@� '= 43� �p �� �= �7 ��a
 '8

ّ
(�)*


CH2  )ا 

CHO )ج

xxxx  
 �C

�M�ٓ@ 
 43� �p ��	
 �C
�D

 )٢-  ;� '=�� 'S ���� 'S

 Br2  )ا 

CH3Br )ج

!!!!  
 �U �C

�M�ٓ@
 43� �p ��	
 -� '�
�� ��	
 '8(�)*
 �� �� �Zl

 

  )ا
3

 )ج
CCH3

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

nnnn 
 �U �C

�M�ٓ@
 43� �p ��	
 -� '�
�� ��	
 '8

ّ
(�)*


HCl ...........

 
  CH3CH2Cl  )ا

 )ج
CH3CH

O

 
oooo 

 �U �C
�M�ٓ@
 43� �p ��	
 -� '�

�� ��	
 '8
ّ

(�)*


  KOH
ــخين  تس

..........

CH3C  )ا  CH 
CH3CH2CH2OH )ج

pppp 
 '8

ّ
(�)*
 ;�	 4 �= �� �S �7 ��a
 Br2 

 -�.
���

�#
)٢ -  >�

�#� '=�� 'S ( 
�

�]c '

CH3C  )ا  CH 
 CH3CH=CH2 )ج

qqqq 
 '8

ّ
(�)*
 X  �U �C

�M�ٓ@
 43� �p ��	
 �C
�D

CH3CH2OHHCl

  CH3Br  )ا 

 )ج
O

HCOH
  

rrrr 
 -� ;�

�#� '=�� '�	
 � ��
�$½

� �� ����̈  'Ã� ���
�

 H2  /Ni  )ا 

 Br2  /CCl4 )ج

ssss  
 -� >� �=� '=�� '�	
 � ��

�$½
� �� ����̈  'Ã� ���

�

 H2  /Ni  )ا 

 PCC )ج



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٢ 

"""" 
 �7�

�$%�
 '8(�)*
 HI3 '&F� '�
��	
 -� ���6�e '8	�n 7� '�
 A  ���

 �C
�M�ٓ@
 h¼ �

½�*
 �C
�D:   

CH3CO   CH2CH3

O

BA
K2Cr2O7

H+

A
H+

  
 
ً

���

��3
  �� �� �Zl ; ٕ�
�k h¼ �

½�*
 HI3 A  �H� �� ��=ٔ� �� '�	
:   
  CH3CH2OH  )ب  CH3CHO  )ا 

  CH3OH )د CH2=CH2 )ج

#### 
 A� � �=�

�#� 5� �=�ٕ@
 
�

�]� 43� �p �} � �^3 NaHCO3  �F� �3 �G�$ �u �=   
  )ا 

 ;� '#�E	
 � �̂6(
ٔ

 >�

ٔ

 "

  )ب
 �C

�M� 5=  ;� '#�E	
 � �̂6(
ٔ

 "

 )ج
 � �̂6(

ٔ

 >�

ٔ

-�. 'K�� �� ��	
  "

 )د
 -�. 'K�F� �̂Vo
 "

$$$$  
 �C

�M�ٓ@
 43� �p ��	
 :HI3 �ً@� 5�� �¿ �r  �&��3� �p �}: "

HCOCH3

OO

HCOH+ CH3OH
H+

  
  )ا 

>
� '̂ ��e�@
 "
  )ب

 
�

\ ��¦d
 "
 )ج

 �§(
ٔ
� ��	
 "

 )د
 �� �k� �l�ٕ@
 "

%%%%  
-�. 5� �=�ٕ@
 43� �p �} � �^3 )CH2=CH2 (A� H2 �� 'K� '# Ni 

 ��� 'i
��
 
�

\�� �³
ٕ HI3 4�� �r �G�6�*
 4����
 ; ٕ�
�k  :  

  C-H  )ب H-H  )ا 
  C=C )د  C-C )ج
&&&&  

-� '� � �ـ� �- ��� ��	�
�# >���v ;�< �� �=  :  

  )ا 
 � �� �=���ٔ@
 � �� �$ �0�
 �&
� �� �= -� '� � ��� "

  )ب 
 � �� �=���ٔ@
� �� �$ �0�
 � �JF��� -� '� � ��� "

  )ج 
 � �� �=���ٔ@
� �� �$ �0�
 � �̂6(�F� �̂U -� '� � ��� "

 )د
 � �� �=���ٔ@
� �� �$ �0�
 � �̂��� 'S -� '� � ��� "

''''  
 �U ـ�� ��	�

�# >���v A� �� ��
�$ �

¶ �m
ٓ

�� ��3� ��$[ '8e� ���*
 '8(�)*
:   

 CH2=CH2  )ب  CH3CH2OH  )ا 

 )ج

CH3COOH  
  CH3CHO )د

  

(((( 
 �C

�M�ٓ@
 43� �p ��	
 �C
�D :  

CH3CH2CH

O

CH3CH2CH2OH
X

  
 ��	�V 'ã�*


 
�m���*
  X   -3 � '�� �r:   

  H2  /Ni  )ب  ساخن المركز H2SO4  )ا 

  PCC )د  +K2Cr2O7 /H )ج

)))) 
  �C

�M�ٓ@
 43� �p ��	
 h¼ �
½v �C

�D:   

B

A

CH3CH2OH C

HCl

Na

  
 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 C  �H� :  

 CH3OCH3  )ب C2H5OCH3  )ا 

 C2H5OC2H5 )د CH3COOCH3 )ج

**** 
��K� '# �F� ��

�P �=�
�

Ï '8(�� A� ;� �� ��<	
 43� �p �} -� '�
�� ��	
 '8

ّ
(�)*
 

HCl   �¿ ُ
�r:  

  )ا 
 C��

ٔ

 >��Ä 

  )ب
 �7�

�#� 5= >��Ä 
 )ج

 �H
5Y	� 5= >��Ä 

 )د
� ��e
ٕ 

++++ 
�F� ��

�P �=�
�

Ï '8(�� A� � �J�V �̀ �a�@
 43� �p �} -� '�
�� ��	
 '8

ّ
(�)*
 

��K� '# HCl   �¿ ُ
�r:  

  )ا 
 C��

ٔ

 >��Ä 

  )ب
 �7�

�#� 5= >��Ä 
 )ج

 �H
5Y	� 5= >��Ä 

 )د
� ��e
ٕ 

,,,, 
��K� '# �F� ��

�P �=�
�

Ï '8(�� A�  >� �=� 5� ���*
 43� �p �} -� '�
�� ��	
 '8

ّ
(�)*
 

HCl  �¿ ُ
�r :  

  )ا 
 C��

ٔ

 >��Ä 

  )ب
 �7�

�#� 5= >��Ä 
 )ج

 �H
5Y	� 5= >��Ä 

 )د
� ��e
ٕ 

  
  



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٣ 

 �C
�M�ٓ@
 >�� '¦d
 HI3 

ً

���

��3
 : "
A-  CH3CHO  B-  C2H5COCH3  

C-  CH3CH2OH  D-  CH2=CH2 

E-  CH3COOC2H5  F-  CH3COOH  

 -� ��� ٔ�e�ٔ@
 -3 '8 'K
٦٣  C�
٦٩  : "
−−−− 

 '8(�)*
 >��ّ �
 �7 ��a
 43� �p ��	
 |�

�# )C ( '8(�)*
 C�
ٕ)D  (�U  

  )ا 
>
� '̂ ��e
 "

  )ب
 

�
\ ��~ "

 )ج
 �� �k� �l
ٕ 

 )د
�§(

ٔ
� �= "

.... 
43� �p �} -� '�

�� ��	
 '8(�)*
 ���F )F (A� )C  ( �H
�Â]� h�� �C

�D 

 ������ '= � ��	
ٕ F� 56�*
 '8(�)*
 �U:   
 C  )ب B  )ا 

 A )د E )ج

//// 
 �7 ��a
 '8(�)*
 ���FA� 43� �p �� �= Na A� 43� �p �� �= �@�  

NaHCO3  
 C  )ب A  )ا 

 D )د  F )ج

0000 
>
 �� �� �K
 -� '�

�� ��	
 '8(�)*
 ���F )A (  �U :  

 C  )ب F  )ا 

 B )د  D )ج

3333 
�U -

ّ'.$ �u	� '= 43� �p �� �= �7 ��a
 '8
ّ

(�)*
 ���F :  

 B  )ب  A  )ا 

 E )د  D )ج

4444 
A� 43� �p �� �= �7 ��a
 '8

ّ
(�)*
 ���F RMgCl ـ '# 

ً
�3� '� ��� HCl 

 �U �7�
�#� 5= >��Ä ;�

ّ
< ��	 :  

 B  )ب  D  )ا 

 A )د  F )ج

5555 
 -� 4

�k ٔ

 

�mF�$ 'i � '~�
�# �@ ���=ٔ��� �HX

��
�O �= �7 ��a
 '8(�)*
 ���F٣ 

 ;� '#�f �&
F ��   
 B  )ب  A  )ا 

 A )د  F )ج

 �C
�M�ٓ@
 >�� '¦d
 HI3 

ً

���

��3
 : "
١-  CH3CH2OH  ٢-  CH2=CH2 

٣-  
CH3CCH3

O

  

٤-  
CH3CHCH3

OH

 

٥-  CH3CH2CH2Cl  ٦-  CH3CH2CHO  

٧- HCOOC2H5 ٨- CH3COOH 

 -� ��� ٔ�e�ٔ@
 -3 '8 'K
٧٠  C�
٧٥  : "
6666 

A� �� �k� �l�ٕ@� '= 43� �p �� �= �7 ��a
 '8(�)*
 �� �� �Zl HCl  '�
��

�O �= � 
CH3CH2Cl  

  CH3CH2OH  )ب  CH3COOH  )ا 
  CH3CH2CHO )د CH2=CH2 )ج
7777 

A� >
� '̂ ��e�@� '= 43� �p �� �= �7 ��a
 '8(�)*
 �� �� �Zl HCl  '�
��

�O �= � 
CH3CH2Cl  

  CH3CH2OH  )ب  CH3COOH  )ا 
  CH3CH2CHO )د CH2=CH2 )ج
8888 

 '8(�)*
 
�m�§(

ٔ

 -� '�

�� ��	
 '8(�)*
 �� �� �Zl)١ (�� 'K� '# 
K2Cr2O7 /H+   

  CH3CH2OH  )ب  CH3COOH  )ا 
  CH3CH2CHO )د HCOOC2H5 )ج
9999 

 '8(�)*
 �Hq% �Z	 > �� �� ��
ُ � �7 ��a
 '8(�)*
 �� �� �Zl)٤ (  

 

  )ب  CH3CH2OH  )ا
CH3CCH3

O

  
  CH3CH2CHO )د CH3CH2CH2Cl )ج
::::  

 -�. '�(�)*
 -�. '# 
ً
� �=� '�

��v �� ���
��	
 9

�� ـ ) ٥(� ) ٢(=� '#:  
 +K2Cr2O7 /H  )ب Na  )ا 

 Br2  /CCl4 )د NaHCO3 )ج

;;;;  
 -�. '�(�)*
 -�. '# 

ً
� �=� '�

��v �� ���
��	
 9

�� ـ ) ٨(� ) ٣(=� '#:  
 +K2Cr2O7 /H  )ب Na  )ا 

 Br2  /CCl4 )د NaHCO3 )ج

  
  



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٤ 

<<<<  
A  ;�< �� �= �7�

�$� '8(��  -�٣ � �^3 ، ;� '#�f �&
F �)§�أ �� �# 

2
�
�¦
��e� '= K2Cr2O7 /H+  '8(�)*
 '�

��
�O �= B 43� �p �� �= �7 ��a
 

A� CH3MgCl  �� �k� �l ٕ� '= 
ً
�3� '� ��� HCl  '8(�)*
 ;�< �� �= C 

�� 'K� '# �§(
ٔ
� �� �= �@ �7 ��a
 K2Cr2O7  �H

�Â]� h�� '#   . 
�� 	ــ  ��=ٔ� �� '�	
 �� �� �Z$[
C  �H�:  

 
  )ب CH3CH2CH2OH  )ا

CH3CHCH3

OH

 

 )ج
CH3CH2CHCH3

OH

 

CH3CCH3 )د

OH

CH3
 

====  

 �C
�M�ٓ@
 43� �p ��	
 �C

�D:   

CH3

+ CH3C=CH2
X   KOH

ــخين تس

  

 �7�
�$%�
 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 X  �H�:  

 

CH3CCH3  )ا

CH3

OH

 

  )ب

CH3

CH3CCH3

Cl
 

 )ج
CH3CHCH3

Cl

 

 )د
CH3CHCH3

OH

 
>>>>  

  �� �k� �l�ٕ@� '= 43� �p �� �= �@ �� �� �=�ٓ@
 �&� '�(�)*
 �~
ٔ

: "

 CH3CH2CHO  )ب CH2=CH2  )ا 

CH3C )ج CH
  CH3CH2CH3 )د 

????  
 �7�

�#� 5= >��Ä C�
ٕ ;� �� ��<	
 > �� �� �� � �� �� �=�ٓ@
 -� 
ّ
�7

ٔ

: "

  H2  /Ni  )ب NaHCO3  )ا 

  PCC )د Na )ج

@@@@  
 �C

�M�ٓ@
 43� �p ��	
:  �&��3� �p �} HI3 �ً@� 5�� � ُ¿ �r: "

CH3OH

O

HCH
H2

Ni
  


<  )ا  �� �� �K�@
   )ب 
�

\ ��¦d
  

< )ج� '̂ ��e�@
)§�ا )د 

ٔ
� ��	  

[[[[  
43� �p �} � �^3 CH3CH2CH2OH A� Na  �F� �3 �G�$ �u �=  

.�-   )ا  'K�F� �̂Vo
�  )ب  �� �=���ٔ@
 "
�;  )ج '#�E	
 � �̂6(

ٔ

 �C

�M� .�- )د =5 '��(�ٔ@
 "
\\\\  

-�.
���

�#
 � �^ ��3 RCOOR  

�m�G� �p�
 >���v A� NaOH  '�
��

�O �= :  

�; + ��²   )ا  �� �+ ��²   )ب )�� �J�V �̀ �a
ٔ

 

@����; + ��²  )ج
ٔ

 Ä��<+ ��²  )د 

]]]]  
 �� �� �� 'K�F� �̂Vo
 2� �#��$[
 �&� �=� '#�f 2�

�¦
��6 �# NaHCO3  �C

�D 
-3 �Á 5Ò<	
  :  

�&�   )ب 
	>�@�&�   )ا  �� �=����ٔ@
 

&�  )ج� �J�V �̀ �a�ٔ@
��  )د  ��� ��6(� '#�E	
 

�
b��cd


  
^ " �C

�M�ٓ@
 43� �p ��	
 �C
�D : "

HCl
CH3CCH3

O
CH3MgBr

..........
 "

 �U �7�
�$%�
 '�

�� ��	
: "

 

CH3CCH3  )ا

OH

CH3 

CH3CH2CHCH3  )ب

OH

 

 )ج

CH3

CH3CCH3

Cl
 

CH3CCH3 )د

CH2CH3

Cl

 
____  

 �C
�M�ٓ@
 h¼ �

½�*
 �C
�D: "

C3H8O ++++ HBr         A              C3H6
  KOH
سخين ت

 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 C3H8O  �H�:  
 

  )ب CH3CH2CHO  )ا
CH3CHCH3

OH

 
 CH3CH2CHO )د CH3OCH2CH3 )ج
`̀̀̀  

43� �p �} � �^3 HCOOH A� NaHCO3  �F� �3 �G�$ �u �=  
.�-   )ا  'K�F� �̂Vo
�  )ب  �� �=���ٔ@
 

�;  )ج '#�E	
 � �̂6(
ٔ

 �C

�M� .�- )د =5 '��(�ٔ@
 "



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٥ 

  

‰‰‰‰  
 �C

�M�ٓ@
 43� �p ��	
 �C
�D :

CH3CHO
K2Cr2O7

H+
.............

  
 �H� '�

�� ��	
 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 :  
 CH3CH2OH  )ب CH2=CH2  )ا 

  CH3OCH3 )د  CH3COOH )ج
{{{{  

  �C
�M�ٓ@
 43� �p ��	
 h¼ �

½v HI3 ���
��3�@� '=  :  

  
N

aO
H

خين
ــ

تس

K2Cr2O7

H+

C2H4O

A

DB
H2

Ni

B
H+

C

  
 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
D  �H�:   

 CH3COOH  )ب CH3COONa  )ا 

  CH3OCH3 )د  CH3CH2OH )ج
||||  

   �C
�M�ٓ@
 43� �p ��	
 h¼ �

½v HI3 ���
��3�@� '= : "

A

D

B
H2

Ni

B

C

CH2=CH2

Cl2
ض��وء

  KOHH2SO4 

مركز ساخن

Na

F
 "

 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
F  �H�: "

 C2H5OC2H5  )ب  CH3OC3H7  )ا 

  CH3OCH3 )د  CH3CH2OCH3 )ج

}}}}  
 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
  ¡ '#�6	
 h¼ �

½�*
 �C
�DD  �H�: "

 CH3CH2ONa  )ب CH2=CH2  )ا 

  CH3OCH3 )د  CH3COOH )ج

~~~~  
 �7�

�$%�
 '8(�)*
 43� �p �} )A  ( 
ّ

< �� �= �7 ��a
 ;� '#�f �C
�MF �� -� ;�

A�  '8(�)*
 43� �p �} -� '�
�� ��	
 '8(�)*
 )B  ( 

�mF �� -� ;�
ّ

<�*


 ;� '#�f  ��́
�k A� 

�m�~
� Mg  ، '8(�)*
 '�
�� ��

�k )C  ( � �^3�

 �� �k� �l
ٕ HCl  '8(�)*
 C�
ٕ )C  ( '8(�)*
 '�
�� �= )D . (  

 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 )D  ( �H�:   

 

  )ا
CH3CHCH3

OH

 

CH3CCH3  )ب

O

 

 )ج
CH3CH2COH

O

  
CH3CHCH3 )د

MgCl

  
\\\\  

   �C
�M�ٓ@
 43� �p ��	
 h¼ �

½v HI3 ���
��3�@� '=:   

HCl

A

D

B C

H2SO4 مركز ساخن

Na

F

HCOCH2CH3

O
NaOH
ــخين تس

  
-�. '�(�)*
 43� �p �} '�

�� �= )C  (�  )F  ( �U:   

 CH3COOH  )ب CH3CH2OCH3  )ا 

  CH3OCH3 )د  C2H5OC2H5 )ج

]]]]  
   �C

�M�ٓ@
 43� �p ��	
 h¼ �
½v HI3 ���

��3�@� '=:   

HClA B

K
O

H

خين
س

ت

C3H6O
H2

Ni

C3H6
 

 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 C3H6O  �H�:  
 

  )ا
CH3CHCH3

OH

 

  )ب
CH3CH2CH

O

 

 )د  CH3CH2CH2OH )ج
CH3CCH3

O

  



 ٥٦ 

 �C
�M�ٓ@
 h¼ �

½�*
 HI3 
ً

���

��3
  �&��3� �p �} -� 5&�� 5= C�
ٕ � �� 56 �# �7 ��a


 >�
�#� '=�� 'S. (  

CH3CHCH3

OH

CHCH3COCH3  CH3CHBrCH3  

I
II

III

  

 -� ��� ٔ�e�ٔ@
 -3 '8 'K
ٔ

)٩٧ ( C�
ٕ)١٠٠ ( "

  

� ��	
ٕ F� 56 �ُ*
 43� �p ���	 '8e� ���*
 
�

\�
�s[
 )III (  

.�-   )ب
���

�#
 

 �H
�Â]� h�� "�7  )د�G� �k h�� "

� ��	
ٕ F� 56 �ُ*
 43� �p ��	
 |�
�# )I  ( �U:   

)§�   )ب
ٔ
� �= 


<  )د� '̂ ��e
 "

43� �p ���	 ����
�¦
��6�*


 �� ��=ٔ� ��� ��<	
 
�m���*
 )III  ( �H�:   

Ni ب(  K2Cr2O7 /H+ 

  ساخن المركز H2SO4 )د

 �&��3� �p �} 5&�� 5�	
 �C
�D �� '�

�� ��	
 �&� '�(�)*
 -�. '# �� ���
��	
 -<� ��

 +K2Cr2O7 /H  )ب

NaHCO د( Br2  /CCl4 

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

 �C
�M�ٓ@
 h¼ �

½�*
 HI3 
ً

���

��3


 '8(�)*
 )٢-  >�
�#� '=�� 'S

CH3CH = CH2  

 -� ��� ٔ�e�ٔ@
 -3 '8 'K
ٔ



  

  

  

 �C
�M�ٓ@
 43� �p ��	
 h¼ �

½v HI3 ���
��3�@� '= : "

C3H6O
H2

Ni

CH
  

C3H  �H�:  

  )ب
CH3CH2CH

O

 

CH  د( 
CH3CCH3

O

  
 �C

�M�ٓ@
 43� �p ��	
:   

C3H6O
H2

Ni

CH3CHCH

CH3
  

C3H  �H�:  

  )ب
CH3CH2CH

O

 

CH  د( 
CH3CCH3

O

  
 �C

�M�ٓ@
 � ��e�ٕ@
 - �=�< �= �C
�D éF� 5e �7 ��a
 >��_	
: "

CH3CH2COCH

O

  

CH  ب(  
CH3CHCH3

OH

 

CH3CCH3 )د

CH3

OH

  

„„„„  
� ��	
ٕ F� 56 �ُ*
 43� �p ���	 '8e� ���*
 

�
\�

�s[


�ء  )ا 
�$[
 

�H  )ج
�Â]� h��

…………  
� ��	
ٕ F� 56 �ُ*
 43� �p ��	
 |�

�#


<   )ا  �� �� �K
 

  )ج
�

\ ��~ "
††††  

43� �p ���	 ����
�¦
��6�*


 �� ��=ٔ� ��� ��<	
 
�m���*


H2  /Ni  )ا 

 PCC )ج

‡‡‡‡  
 �&��3� �p �} 5&�� 5�	
 �C

�D �� '�
�� ��	
 �&� '�(�)*
 -�. '# �� ���

��	
 -<� ��

 2
�
�¦
��e� '=:   

 Na  )ا 

NaHCO3 )ج

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة    

bbbb  
   �C

�M�ٓ@
 43� �p ��	
 h¼ �
½v HI3 ���

��3�@� '=

HCl
A B

K
O

H

CH3CH2CH2OH

 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 H6O

 
  )ا

CH3CHCH3

OH

 

CH3CH2CH2OH )ج

‚‚‚‚  
   h¼ �

½v HI3 ���
��3�@� '= �C

�M�ٓ@
 43� �p ��	


HClA B

C

M
g

ثر
�����
إي���

O

HCH

HCl

CH2OH

 '8(�)�	 �� ��=ٔ� �� '�	
 �� �� �Z$[
 H6O

 
  )ا

CH3CHCH3

OH

 

CH3CH2CH2OH )ج

ƒƒƒƒ  
 �C

�M�ٓ@
 � ��e�ٕ@
 - �=�< �= �C
�D éF� 5e �7 ��a
 >��_	


COCH2CH3

 
CH3CH2CH2OH  )ا

  CH3CH2OH )ج



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٧ 

 

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

\\\  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  ا  -٨٤  د  -٨٣  د  -٨٢

  ج  -٨٧  ج  -٨٦  ب  -٨٥

  ب  -٩٠  ب  -٨٩  ا  -٨٨

  د  -٩٣  ج  -٩٢  ا  -٩١

  ج  -٩٦  د  -٩٥  ب  -٩٤

  د  -٩٩  د  -٩٨  ب  -٩٧

          د  - ١٠٠

  ج  - ٣  د  - ٢  د  - ١

  ب  - ٦  ج  - ٥  ج  - ٤

  ا  - ٩  ج  - ٨  ج  - ٧

  ا -١٢  ج  -١١  ب  -١٠

  د -١٥  ج  -١٤  ا  -١٣

  د -١٨  ب  -١٧  ب  -١٦

  ج  -٢١  ج  -٢٠  ب  -١٩

  ج  -٢٤  د  -٢٣  ج  -٢٢

  ا  -٢٧  ج  -٢٦  د  -٢٥

  ا  -٣٠  ج  -٢٩  ب  -٢٨

  ج  -٣٣  ب  -٣٢  ب  -٣١

  ب  -٣٦  ب  -٣٥  ج  -٣٤

  ج  -٣٩  ا  -٣٨  ج  -٣٧

  ج  -٤٢  ب  -٤١  د  -٤٠

  ج  -٤٥  ب  -٤٤  د  -٤٣

  ج  -٤٨  د  -٤٧  ب  -٤٦

  ج  -٥١  ب  -٥٠  ب  -٤٩

  ا  -٥٤  ب  -٥٣  ب  -٥٢

  د  -٥٧  ا  -٥٦  د  -٥٥

  ج  -٦٠  د  -٥٩  ب  -٥٨

  ب  -٦٣  ا  -٦٢  ب  -٦١

  ب  -٦٦  ب  -٦٥  ج  -٦٤

  ب  -٦٩  د  -٦٨  د  -٦٧

  ا  -٧٢  ب  -٧١  ج  -٧٠

  ج  -٧٥  د  -٧٤  ب  -٧٣

  د  -٧٨  ب  -٧٧  د  -٧٦

  ا  -٨١  ا  -٨٠  ب  -٧٩

  ا  -٨٤  د  -٨٣  د  -٨٢

  ج  -٨٧  ج  -٨٦  ب  -٨٥

  ب  -٩٠  ب  -٨٩  ا  -٨٨

    -٩٣    -٩٢  ا  -٩١

 �� ��3�
�l��*
 ��� ٔ�e�ٔ@
 �� '#� 'K
ٕ "

 



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٨ 

  
  
  
  

 9
�

zF h¼ �
½v)١: ( "

  "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 4�d
 : "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 "
  مخططات تفاعل  " 

 )٣(ورقة عمل 

 �� �� �=�ٓ@
 43� �p ��	
 �&��¼ �
½v �C

�D h �0
�

� �� �#�
�$%�
 �&� '�(�)�	 �� ��=ٔ� �� '�	
 

�
A �Z$[
 '8 ��(
: 

H
2S

O
4 

ن خ
سا

ز 
ك ر

م

Na

CH2=CH2

HCl A

B

H2O H+

E C

D

PCC

F
Mg

�ثر � �� إي

G

F

P
C

C

H K
H2

Ni

Cl2

ض��وء L   KOH
M N

K2Cr2O7

H+



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٥٩ 

 9
�

zF h¼ �
½v)٢ ( "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 4�d
 : "
 " 

H2SO4 
مركز ساخن

HCl

A

B C D

PCC

G

H

H2

Ni

Cl2ض��وء

  KOH

HCOCHCH3

O
NaOH
سخين ت

CH3

EF

Mg

�ثر � �� Kإي

HCl
M

PCCN
R

HCl



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦٠ 

 9
�

zF h¼ �
½v)٣ ( "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 4�d
 : "
  "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

H2SO4 
مركز ساخن

HCl AB

CD

PCC

G

H

M
K2Cr2O7

H+

NaOH
سخين ت

EF

Mg
ثر

���
إي�

P
C

C

R

C2H4

H+

A

HCl

HCl

O

HCONa



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦١ 

 9
�

zF h¼ �
½v)٤ ( "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 4�d
 : "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "

H2SO4 

مركز ساخن

A B

C

D

GH

M

K2Cr2O7

H+

E

F

Mg

ثر
���
إي�

P
C

C

R

HCl

LN

CH3CH3

Cl2

ض��وء
  KOH

Na

K2Cr2O7

H+

H2

Ni

Cl2وء
ض��



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦٢ 

 �� �� �=� ��K �&� �p �� '�� �i "
 "
 "

 �&
� ��e�ٕ@
 "
  

�m �� ���t �� �#�s� �ٔ
�� 'S �&
� ��e�ٕ@
 �F� ���
��

 �(
�
�p�
� F�U �F�ٕ@
 �ٔ
�F 4 5��. "

 �&
� ��e�ٕ@
 �� ���Ó ٔ

 : "

  �&�3� ��$[
 �C
�D 4

�K� �J �&� �=���d�� �� ��=ٔ
 �� �¿�

 �Sٔ�$%�
�. 

  F��%�
 ��3� ��l. 
  � ��e�ٕ@
 �&
�)� '�� - �=�< �= : �C

�D 2�
�¦
��6 �#

 �&
F� ��6	
� �&
�Sٔ��[
 4�� ��U ��3� ��l
 '&F
�

�p�
� . 
  �H 'Y�[
 >� '��*


 : - �=� '�e�ٕ@
 ��3� ��l 
 "

 e   >
�ٔ : - �=� '�e�ٕ@
 ;�< �� �= 9t "
 '&
� '�d
 : �  � ��� ��6 �O	�6	
 

�
�]� ���

�
ٕ -� ;�< �� �=

 é�
�#� 5� �=�ٕ@
 

�
�]� � �JF� �J�V �̀ ٔ


 "
 "

 >
�ٔe: ؟ - �=� '�e�ٕ@
 �&��
�
�¦
��e
 9Ó ٔ


 �H� �� "
 '&
� 'K : 2�a
 hê '�

� -� 4� �p �} ، 
�mF
�£²	 

�
�

�
¶� �K "

 "
 "
 "

 "
 "

 �� �#� ���d
 �� �#�
�$%�
 �&� '�(�)*
 "

  �� �#� ���d
 �&� '�(�)*
�ء :   �� '= �&
 �� �� �#�
�$� �&� '�(�� �H�

 �� ���d
 �&� ��=ٔ���
 2�6 'K
ٔ

 �C

�D � '~
� �� �= ، � �©Ø�. 

  �&�n� 56
�O	
 �C

�D 
ً
���U 

ً

F�� �� �#� ���d
 �&� '�(�)*
 '8�� �r

 9+ '�d

 �C

�D 5&�¦
� �H

�Y	
 �� �k��[
 �&�@��
�
� ، �� �#� ���d
 . 

  

 �� �#� ���d
 �&� '�(�)*
 HI3 ��� 5��
ٔ

: -  "

  �&� �=�E6	
وهي المصدر الرئيس للطاقة اللازمة  : 

 .للتفاعلات التي تحدث في أجسام الكائنات الحية 

  �&� �� �P
�=�� '�	
تشكل المكون الأساسي لعضلات   : 
 .الجسم 

  �&�� �� �� �S�ٔ@
تعمل على تحفيز التفاعلات المختلفة  : 
 .في الجسم 

  ;�U�a
تدخل في تكوين الأغشية البلازمية   :   
 . للخلايا ، ومخزناً مهماً للطاقة الضرورية للجسم 

 
  

 "
  �� �k��ê	 

ً

F� ¤ �¿ �r �H

�Y	
 �� ��e�e�ٔ@
 �� ��=ٔ
 �� �¿�
 �
��*
 -� 
  �� ��e�e

ٔ

 �ë� ��3 5&�� 5= -� ;�< �� �= : ، ;� '#�E	
 -�. '��(�ٔ@


 -�. 'K�F� �̂Vo
 ، 
  |
�

�# ٔ

 5&�� 5= C�
ٕ  9+

�p �}: 
١-  �� �#��K�ٔ@
 �&� �=�E6	
 "
٢-  �� ��=ٔ� �� 5�	
 �&� �=�E6	
 "
٣-   

�m��¿ �Z�*
 �&
�E6	
 "
 "

 "

 �C
�M� 5�	
 4$ �0�
 

 �ً@�
ٔ

  �&
F� �̂U� '#�E	
 ) �&� �=�E6	
( 



 ٦٣ 

 �� '� ��
�O �= ، �� ��	�

�# >����*
 '8 �� '�

��6 �# �� �#��K�@
 �&� �=�E6	
 A �Z� '�

 9
�

zF ;� '#�E	
 �C
�MF �� HI3 �Ö½

�� �= �� ���
�K
� �&��3� �p �} 5&��~)٢(� ) ١  (

 �
ٔ

 �� �#� �̂U�a�ٔ@
 

�mF�$[
 C�
 �� �� �=� �� ��<	
 
�mF�$[
 -� �E6	
 �V �W

�k >��
�� �=

  
ً

� '~ 9ÊÔ ... 

 ;� '#�E	
 
�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv

  �8 �=�� 
 ��
ٕ
١ ( �Ee �C

�D � ���3 ¡�� �i 4
�pì�ٔ�	 �F�(�� ���


 ( "
 ;� '#�E	
 

�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv
  �8 �=�� 
 ��
ٕ

١ ( � ���3 ¡�� �i 4
�pì�ٔ�	 �F�(�� ���
 �Ee �C

�D

( "

 " "
 �F�(�� �3 "β-  �F�(�� �3 "

 ;� '#�E	
 
�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv

  �8 �=�� 
 ��
ٕ
٢ ( �Ee �C

�D �F� ��(�
���
  � ���3 ¡�� �i 4

�pì�ٔ�	
 ( "

 ;� '#�E	
 
�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv

  �8 �=�� 
 ��
ٕ
٢ ( �Ee �C

�D �F� ��(�
���
  � ���3 ¡�� �i 4

�pì�ٔ�	
( "

 " "
 �F� ��(�

�
� "β-  �F� ��(�

�
� "

 �� �#��K�ٔ@
 �&� �=�E6	
 -� -�. �#�~� í� '� �=F
 -� ;�< �� �= 
 ������
 �� �� �Z$[
: Cn(H2O)m  : 

 58 ��K m  =n – ١  
C12H22O11 "

 �� �#� �̂e�< �=�� �3 h 'i
�� 'S h 'u �=� �S ) �� �#� 5� �=
ٕ ( 

 �&� �=�E6	
 �� ��=ٔ� �� 5�	
 

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

 �V �W� �
�î³ ٔ


 �&
�~� C�
ٕ 4��
�� �=

 �@. 
Cn(H  

4 �� �=� '#�E	
 ��3�� 'cv
 "

 4 ��6(�F� �̂Vo
 ��3�� 'cv
 "

 �F� ��(�
���
 �Ee ، �F�(�� ���
 �Ee . 

 �F� ��(�
���
 �Ee "

C

C

C

CH2OH

OH H

H OH

H OH

C O

CH2OH

 "

 

 �F� ��(�
���
� �F�(�� ���
 �7�Ee -�. '# �� �#F� �p1 : "

 �F�(�� ���
 �Ee " �F� ��(�
���
 �Ee "

٦" ٦ "
C6H C6H12O6 

C6(H C6(H2O)6 

 �7� �J�V �̀ �a�ٔ@
 " �C
�M� �� ��( "

 A٢" �٥  A�٥ "

 �� �#� 5� �=
ٕ " �� �#� 5� �=
ٕ "

 �� ��e
�È " �� ��e��
�

� "

 ����U �� ��!���  : �� '� ��
�O �= ، �� ��	�

�# >����*
 '8 �� '�

��6 �# �� �#��K�@
 �&� �=�E6	
 A �Z� '�

 9
�

zF ;� '#�E	
 �C
�MF �� HI3 �Ö½

�� �= �� ���
�K
� �&��3� �p �} 5&��~

 �
ٔ

 �� �#� �̂U�a�ٔ@
 

�mF�$[
 C�
 �� �� �=� �� ��<	
 
�mF�$[
 -� �E6	
 �V �W

�k >��
�� �=

 T<��
. "

 
  ;� '#�E	
 

�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv
  �8 �=�� 
 ��
ٕ

 9
�

zF)١
 � �p�
)

  ;� '#�E	
 
�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv

  �8 �=�� 
 ��
ٕ
 9

�
zF)١
� �� �P '= )�(

 -  �F�(�� �3

  ;� '#�E	
 
�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv

  �8 �=�� 
 ��
ٕ
 9

�
zF)٢

 � �p�
)
  ;� '#�E	
 

�mF �� HI3 4 ��6(�F� �̂Vo
 ��3�� 'cv
  �8 �=�� 
 ��
ٕ

 9
�

zF)٢
� �� �P '= )�(

 -  �F� ��(�
�

�

 
 "
 "

  �� �#��K�ٔ@
 �&� �=�E6	
 -� -�. �#�~� í� '� �=F
 -� ;�< �� �=

  ������
 �� �� �Z$[


  �� �#� �̂e�< �=�� �3 h 'i
�� 'S h 'u �=� �S

 �� �#��K�ٔ@
 �&� �=�E6	
 

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

 "
 "

  �&� �=�E6	
 : �V �W� �
�î³ ٔ


 �&
�~� C�
ٕ 4��
�� �=

 �@
  ������
 �� �� �Z$[
: (H2O)n

  �&�3�� 'c�*

 �� ��

�p �� �n�	
: 
- 4 �� �=� '#�E	
 ��3�� 'cv

-  4 ��6(�F� �̂Vo
 ��3�� 'cv

  - �.��5e HI3  � '~�
�#: 

-  Ã� �� �pB*
�ء  �� '�	
 "
-  �H

�
Åâ�d
�ء  �� '�	
 "

  ��� 5��
ٔ

 : �F� ��(�

���
 �Ee ، �F�(�� ���
 �Ee
 �F�(�� ���
 �Ee "

C

C

C

C

C

CH2OH

H OH

OH H

H OH

H OH

H O

 "

 

 �F� ��(�
���
� �F�(�� ���
 �7�Ee -�. '# �� �#F� �p1

 " �F�(�� ���
 �Ee

 ;� '#�E	
 �&
F �� ��G "٦
 ������
 �� �� �Z$[
 "H12O6

(H2O)6

 �E6	
 |�
�# " �7� �J�V �̀ �a�ٔ@


  -�. ���	
 ;� '#�E	
 �C
�MF ��

 -�. '��(�ٔ@
 
�mF �� 'J � ��� 'u �=F


 �� �pâ�d
 - �=�< ��	 "
١  A�

 �H
�Y	
 ��� 'i
��
 |�

�#

 �H
�

Åâ�d
�ء  �� '�	
 �8 '�
�� �= ٔ


 "
 �� �#� 5� �=
ٕ

 �� �pâ�d
 4�5e " �� ��e
�È

 "

 �� �#��K�ٔ@
 �&� �=�E6	




 ٦٤ 

 h 'u �=� �S �7��K�ٔ@
 �E6	
 �&
�~� -� � �� '�( ��G -� ;�< �� �=

 �� �#� �̂e�< �=�� �3 h 'i
�� 'S �V �W �O '= �� ��
�k . "

 
�m��¿ �Z�*
 �&� �=�E6	
 HI3 ��� 5��

ٔ

:   

 � 56
�O	
  ) -�. ��< '=�� ����ٔ@
 � �F�� ���

ٔ

 ( "

 -�. 'K�< �=�� ���
 "
 �F�� ��� ��6	
   

 
�m��¿ �Z�*
 �&� �=�E6	
 -�. '# �� �#F� �p1 : "

 �F�� ���
ٔ

 "-�. ��< '=�� ���

ٔ

 "-�. 'K�< �=�� �3 " �F�� ��� ��e "

–  �F�(�� �3 α –  �F�(�� �3 α –  �F�(�� �3 β–  �F�(�� �3 

 '&� �� �J " '&� �� �J �@ " '&� �� �J �@ " '&� �� �J �@ "

|�
�� ��� � ��

�3 "|�
�� ��� "|�

�� ��� "|�
�� ��� � ��

�3 "

α- ٤:  ١ "α- ٤:  ١ "α- ٤:  ١ "β - ٤:  ١ "

 ---  α- ٦:  ١ "α- ٦:  ١ " ----  

F� ¤ 
 �� �k��ê	  

F� ¤  �� �k��ê	  

 - �= ��
�

£
�

 �C
�D �F�(�� ���


� '̂<	
 "

 ����3� 4���U

 �&� '� ��	
 �C
�D "

 -�. ��< '=�� ����ٔ@
 -�. '# � �� '�<	
 � '#� 56
�O	
 -� 9

�
¨��
 HI3

 >�n ٔ

�  

ً
�3�

�� �} � 5�(
ٔ
- �ـ �. 'K�< �=�� ���
 ;

ٔ

 �@
ٕ ، -�. 'K�< �=�� ���
�

 �� ��	�� ��� ��( � '�(
ٔ

 � 4e��e . "

 �&� �=�E6	
 
�m��¿ �Z�*
 

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

 �� ��=ٔ� �� 5�	
 �&� �=�E6	
 HI3 ��� 5���ٔ@
 -�: 
 � ��� 5ï	
 �Ee ( "
 
�m�Jٔ��*
 �Ee ( "

 �F�(�� �3+ α –  �F�(�� �3 "
 �� �#� �̂e�< �=�� ���
 ��� 'i
��
 |�

�# :α- ٤:  ١  "
 |�

�� ��� � ��

*��ء ��3 �C

�D '&� �� �J.  

 "
 � ��� 5ï	
 �E6 '# �F� ��	��*
 �Ee 

�
\�î �r .. 4�56 '# 'Ã�

�
£

��6 �# � �#�ٔ@
 �
��*
 �8 �� �p �} -3 �Hq�� '8(�)� '�

��
�O �=� ، � ��� 5ï	
 -� �Há�e

ٔ



 �� ��� ����ٔ@
 9 �� �� �S
ٔ

 ����
� '# 9

�
ð�
 �C

�D �Vñ��
�� ، �� ��=ٔ
 �� �¿�
. "

 �F�(�� �3 +β –   �F� ��(�
�

� "
 �� �#� �̂e�< �=�� ���
 ��� 'i
��
 |�

�# :α ، β - ٢:  ١  "
 |�

�� ��� � ��

*��ء ��3 �C

�D '&� �� �J. "

 "
 �F��E6	
 � �F� ��	��*
 �7�Ee -�. '# �� �#F� �p1: "

 �F� ��	��*
  " �Ee �F��E6	
  "

 �F�(�� �3 "α –  �F�(�� �3 "
β –   �F� ��(�

�
� "

٤:  ١ "α ، β  - ٢:  ١ "

 �� ��e
�È " �� ��e��
�

� � �� ��e
�È "

 A١" �٤ A�٢ "

 "
 "
-  h 'u �=� �S �7��K�ٔ@
 �E6	
 �&
�~� -� � �� '�( ��G -� ;�< �� �=

 �� �#� �̂e�< �=�� �3 h 'i
�� 'S �V �W �O '= �� ��
�k

-  
�m��¿ �Z�*
 �&� �=�E6	
 HI3 ��� 5��

ٔ



  

 
�m��¿ �Z�*
 �&� �=�E6	
 -�. '# �� �#F� �p1

 " �F�� ���
ٔ



�ء �� '�	
 
�m�~� "α –


*��ء  �C
�D ;� '=� ��a
 " '&� �� �J

 |�
�� ��	
 "|�

�� ��� � ��
�3

 h 'i
� ��	
 |�
�#

 �7� �̂e�< �=�� ���

 ���6�6	
 �C

�D

 
�m�~
�	
 "

α

 h 'i
� ��	
 |�
�#

 �7� �̂e�< �=�� ���

 4e��6	
 -�. '# "

 �� �#� ���d

 �� ���Ó�ٔ@
 "

F� ¤
 �� �k��ê	

 �&� ��!��� : "
-  -�. ��< '=�� ����ٔ@
 -�. '# � �� '�<	
 � '#� 56

�O	
 -� 9
�

¨��
 HI3
 >�n ٔ


�  
ً
�3�

�� �} � 5�(
ٔ
- �ـ �. 'K�< �=�� ���
 ;

ٔ

 �@
ٕ ، -�. 'K�< �=�� ���
�

 �� ��	�� ��� ��( � '�(
ٔ

 � 4e��e

 "
 "
 "
 "
 "
 "
 "
 "

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

  �� ��=ٔ� �� 5�	
 �&� �=�E6	
 HI3 ��� 5���ٔ@
 -�

-  �F� ��	��*
 �Ee ) � ��� 5ï	
 �Ee
-  �F��E6	
 �Ee ) 

�m�Jٔ��*
 �Ee

  �F� ��	��*
 �Ee 
  �� ��=ٔ� �� '�	
 �&
�~�	
 :α –  �F�(�� �3

  �� �#� �̂e�< �=�� ���
 ��� 'i
��
 |�
�#

  |�
�� ��� � ��


*��ء ��3 �C
�D '&� �� �J

-  � ��� 5ï	
 �E6 '# �F� ��	��*
 �Ee 
�

\�î �r

 �
��*
 �8 �� �p �} -3 �Hq�� '8(�)� '�
��

�O �=� ، � ��� 5ï	
 -� �Há�e
ٔ



 �� ��� ����ٔ@
 9 �� �� �S
ٔ

 ����
� '# 9

�
ð�
 �C

�D �Vñ��
�� ، �� ��=ٔ
 �� �¿�


 "

  �F��E6	
 �Ee 
 -  �� ��=ٔ� �� '�	
 �&
�~�	
 :α –  �F�(�� �3

 -  �� �#� �̂e�< �=�� ���
 ��� 'i
��
 |�
�#

 -  |�
�� ��� � ��


*��ء ��3 �C
�D '&� �� �J

 �F��E6	
 � �F� ��	��*
 �7�Ee -�. '# �� �#F� �p1

  " �Ee �F� ��	��*


�ء  �� '�	
 �&
�~� "α –  �F�(�� �3

 h 'i
� ��	
 |�
�#

 �7� �̂e�< �=�� ���
 "
α- ١

 �&� �pâ�d
 4�5e " �� ��e
�È

 ;� '#�E	
 �C
�MF �� 9

�
zF

 ��� 'i
�́ 	 �� �#�<�*
 "
١ A�



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦٥ 

R C C

H

ONH2

OH

 "
  

  4�56 �#٥٠ % 
�

\� '�d
 9+ '�d

 ��� ��( -� . 

  �
�

�� �n�ٔ@
 ، �&�� �$%�
 ، �î 5ï	
 '8 ��(� �S �C
�D 4

�K� �J . 
  -� � �J�¿�� '= 2�

�p �} -�. '��(�ٔ@
 4
�p �} 4 5�� �� �#� ���d
 �&� ������


 ;�U�a
 2�º �&� ����̈ �. 

 �&� �� �P
�=�� '�	
 '8 ��(� �S: 
  �� ��e�e�ٔ@
�ء  �� '�	
 

�m�~� : �� ��
�O ����ٔ@
 

�
b��cd


  "
 

 �� ��
�O ����ٔ@
 

�
b��cd


 : "
-  �H

�Y ����ٔ@
 
�

�]c²	 �� �#�<�*
 �� ��e�e�ٔ@
 �ë� ����
 : "

 -�. 'K�F� �̂Vo
 ، -�. 'K�� �� �O ��	
 ، -�. '��(�ٔ@
 ، ;� '#�E	
. "
-  �� ��

�p �� �n�	
 �&�3�� 'c�*

  : "

١ ( 4 ��6(� '#�E	
 ��3�� 'cv
:-COOH   

٢ (         -�.��ٔ@
 ��3� '�v: -NH2   

٣ ( �� �� �=� '#�f�F� �̂U ���6�e)R  ( 
�

�]� -� �Áâ �� ��
�

 �
�

��ٔ@ �H
�Y ��� ٔ


. "
 "
 "
 "
 "

 
ً

� '~ ����U í� �p �}: "

  é��e �H
�Y ����ٔ@
 

�
�]cd


 ��6 �# 'Ã�� ��)*
 ;� �#�ٔ@
  ،
 �C

�D� ، 
�m�G� �p�
 é��e �H

�Â]cd

 h��	
 �C

�D ��6 �#

 
�

�]cd

 é��e �7�G� �p�
 h��	
.   

  ، -�. �#�� '�	
 �C
�D �� ��

�O ����ٔ@
 
�

b��cd

 -�. '# ��� 'i
��
 |�

�#

 �H� �� �#� �̂ �� 'P '= ��� 'i
F ) �� �#� �̂�
ٓ

 ( 

  ;�< �� �= ��3�� 'cv
 í� '� �=F
 -� �� �#� �̂ �� 'O '�	
 ��� 'i
��


 -�.��ٔ@
 ��3�� 'cv
 A� >��ٔ@
 

�
�]cd


 �C
�D 4 ��6(� '#�E	


 �C
�M� 5�	
 

�
�]cd


 �C
�D: 

 "

C

O

NH2

CH3 OH C

O

CH3

N
OH

H

H

C

O

NH2

CH3 C

O

CH3

N
OH

H

H2O

 "
  ����U �� ��!��� : 

 �� �#� �̂ �� 'O '�	
 h 'i
���
 ��G = �� ��
�O ����ٔ@
 

�
b��cd


 ��G– ١   "
                                    = �� '�

�� ��	

*��ء  �&� ٔ� �= �� '� ��G "
 >
�ٔe  : -� �� �#�<� -�. �#�� 'S ���6�e -� ء �� '�)٥ (

 �� ��
�O ���

ٔ

 

�
b���
: "

�� ؟ - �#� �̂ �� 'O '�	
 h 'i
���
 ��G �� "
 ؟ -

�
b��cd


 m ��º ���
�
 -� �� '�

�� ��	

*��ء  �&� ٔ� �= �� '� ��G �� "
  '&
� '�d
: "

 �� �#� �̂ �� 'O '�	
 h 'i
���
 ��G =٤=  ١ –"٥  "

*��ء    �&� ٔ� �= �� '� ��G        =٤=  ١ –"٥  "

  ���
ٔ

 -�.

�$]� ���
�
 -� '�

�� ��	
 '8(�)*
 HX+ �#  -�. �� : �CMٔ� �� 5=
 � �̂ �� 'O '�	
 . 

  �� ��
�O ���

ٔ

 

�
b��� ٔ


 5&�� 5= ���
�
 -� '�

�� ��	
 '8(�)*
 HX+ �# :
 � �̂ �� 'O '�	
 �C

5M�� 5= . 
  HX+ �# �� ��

�O ����ٔ@
 
�

b��cd

 -� � �� '�( ��G í� '� �=F
 � �^3

 � �̂ �� 'O '�	
 � �J�G ���6�e . h 'u �=� �S �� �pâ �� ��v �ً@��5e
ٔ

 �� �~

ٔ
� �=

 �� ��
�O �� 'K�F� �̂U h 'i
�� 'S �V ٔ̀ 
 �� '�

ٔ

.  

 >
�ٔe : 'O '�	
 � �J�G ���6�e -� 
ً

ء �� '� ;
 �8��3 
 ��
ٕ ;�< �� �= � �̂ ��

 �� ��
�O ���
 

�
b��� 

�m� 53 -� . 
 �� �� �=�ٓ@
 ��� ٔ�e�ٔ@
 -3 '8 'K
 : "

١-  �C
�D �� ��

�O ����ٔ@
 
�

b��cd

 -�. '# h 'i� �S �H

�Y	
 h 'i
���
 |�
�# ��

 ���6�6	
. "
٢-  ���6 �6	
 �C

�D h 'i
���
 ��G ��. "
٣-  í� '� �=F�@
 -3 �� '�

�� ��	

*��ء  �&� ٔ� �= �� '� ��G �� . "

 
ً
� �� �=� 5=  �&� �� �P

�=�� '�	
 



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦٦ 

CH2OH

CHOH

CH2OH

..........................................................

........................................................ "

  >
�ٔe : �� ��
�O ����ٔ@
 

�
b��cd


 ��G ;
 9
�

¨��
 HI3
 ;

ٔ

 �@
ٕ ، �H

�Y ��� ٔ

 

�
�]� - �=� 53 ��� �Z '��[
 �C

�D 
�m�� 'K��*


 �&� �� �P
�=�� '�	
 �C

�D 
ً

� �� '�( 

ً
�3� �� �= �	� ��U . 

  '&
� '�d
 : 
� �� �K
 '8 'O6 '# �	 ��¥� ���6�6	
 �C

�D �� ��
�O ����ٔ@
 

�
b��cd


 ��G 
�

\�

 �VË�
�# � �V 'W �O �=� �S . "

 "
 "
 "
 "
-  ;
� ���d
� ;�6 �#�@
 9+ 'K �C

�D �� �k��ê	 9ÊÔ F� ¤. "
-  �&
� �̂ 'O ���	
 |
�

�# ٔ

 -� : "

A  �&� �# ���
�  ;�U�a
. "
B  	
 ��6 �&
� �J�� ��. "

  �&� �# ���
� ;�U�a
 
-  �&
� ��e�ٕ@
 -� �&� �# ���
� ;�U�a
 �¿ �r. "
-  �	 ��a ، � ��e
ٕ �&�3�� 'cv

 5&�� 5= HI3 �V �W� 7ٔ �� '£d
 7� ��� �

 �� �� 5=�� 5= �&
� ��e
ٕ HX+
�# ) � �J
�� �3 �C

5M�� 5= ( "
-  ;�< �� �=)١ ( -� � �J
�� �3 �C

5M�� 5= -� >�� : "
 �� �� ��U� 

�
b��� 5&�� 5= )RCOOH  (  

  �� �� ��U�a
 
�

b��cd

  : �7� ���

�
 ، �� ��� ��6(� '#�f 

�
b��� �H�

 -� � 5�(
ٔ

 HI3)١٢ ( '8�l �V

�
ô% 'r ;� '#�f ) ;�U�a
 (

 4=ٔ�e �V
�

ô% 'r� ) �&� �# ���
 ( 
 >�� �O� �3   : HI3 �7� ��� �

 >��Ä �U�)٣ (
 4 ��6(�F� �̂Vo
  -� �&�3�� 'cv

 . 
 "
 "
 "
 "

CH2OH

CHOH

CH2OH

+3RCOOH H+
RCOOCH2

RCOOCH

RCOOCH2


*��ء  �C
�D �&� �# ���
� ;�U�a
 '&� �� �J �@. 

  - �=�< �= � �^3)١ ( 
�

\ ��~ 9
�� �= � �J
� ��6� �3 �C

5M�� 5= -� >��

�&� ��ء ) ٣( ٔ� �= �� '�.. 
  ��� 'i
��
 : �� �#� ��e
ٕ.  
  � ّ

�k :  �� �#F� �p1 ;�U�a
 F�Vô �i
 �� 'KF� 
�

b� �p
�

õ
�


 �&� �� �P
�=�� '�	
� �&� �=�E6	� '=. 

 '&
� '�d
: "
 ، �� �� '��

�
¶ � ��

�3 �� �#�
�$� �&� '�(�� ;�U�a
 ;�ٔ@ �� ��

�k ¡'�� 'u �=� �S

 �� �p ��� �Æ[
 ;� �^	 7�
�p '} �V �W �O '=. 

  -=ٔ���
 9+ 'K �C
�D �&� �# ���
� ;�U�ö	 �7� ���d
 F��a


 �H÷d

 : 

-  �H÷d

 -=ٔ���
 �C

�D �� �k��ê	 9ÊÔ F� ¤. "
-  �ö '�d
 �8�

� �&� �p '�n �C
�D ;�6 �#�@
 9+ 'K �C

�D ; ��
�

£
�

 58 ��K �� ���
�K
�a
�ء  �$��ٔ@
 >�K �U�� 'K� ��f� �� �=�

 HI3 4��
�r: "

١-  �� �� 'KF� ��d
 �&��� [
�ء �-  �$��@
 �� �#��� .  

٢-  �H 'øF� ��d
 h��	
� 9+ '�d

 -�. '# 

�mF
�£²	 �ً@ �F�3 4�56 �#. "

  �&
� �J�� �� ��6	
 
-  �� �#� ���d
 �&� '�(�)*
 -� �¿ �r. "
-  �V �W�3 ��� 5���ٔ@
 -� :>�� �� ��6 �O	�<	
  . �C

�D 4
�K� �J �7 ��a


 -�.�� �� ��
�k ، �� �#�� ��d
 �� �� 56

�3�ٔ@
 '8 ��(� �S)� ( 
�

�% 'r �
 �&� �=���®o
 � -�. 'K�� ��e�ٕ@
 �C

�M���ù 4 5��

 ;�� �� ��e� ��6
�O	
. "

 �&
� �J�� �� ��6�	 2���
 '8 ��(� ��	
: "
-  �� ��e
�È 5&�� 5= ، �� '�v�ú �&� �pâK A 'rF

ٔ

 -� ;�< �� �=

 �Áâ �� ��
� �� �� �=� '#�f�F� �̂U ���6 �6 	 �� �k� �l
ٕ ، �� ��e��

�
� �� �pâK�

 �
�

��ٔ@ � �J�� �� ��e -� . "
 "

 
ً
� 5�	� 5=  �&
� �̂ 'O ���	
 



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦٧ 

 "
 "
 "
 "

 �&
� �J�� �� ��6�	 2���
 '8 ��(� ��	
: "

  ء��*
 �C
�D '&� �� �J �@ . ;�U�a
 �C

�D '&� �� �J 
  9+ '�d


 �C
�D �&
� �J�� �� ��6	
 9

�
û%� - �=�< �= 9

�� �= 
  >
�ٔe : �� �#���a
 ���ê '�d
 ;�< �� �= �Á ��( : 

 � '�e� �S C�
ٕ �7��ٔ �# 2�a
 �C
�D >�� �� ��6 �O	�<	
 �� '�6

�# 
�m�� �= �F ;
ٕ

 �V �̀ F�
�« 2�G� �V 'W�$ �i '8 'O6 �#� �� �#���a
 �� ��3��ٔ@
 �C

�D

 2�a
 ��(�� ¡��� �r ��t ، í�6 'O �=�ٕ@
� 
�

b� '�
�p �}�ٕ@
 HI3

 �V �W
�k 2�a
 � 5� ��

� HI3 �G�6 �#� . "
  >
�ٔe : A �r�Î 

�
�

�0
�ü C�
ٕ �� ��=ٔ
 �� �¿�
 �� ���cd


 �7��ٔ
�# �@

 2�a
 �C
�D >�� �� ��6 �O	�<	
 �� '�6

�O	. 
-  - �=�< �= 9

�� �= ;�@ 9+ '�d

 �C

�D �&
� �J�� �� ��6	
 9
�

û%� "
 
 "

 �� �� �=� ��K �&� �p �� '�� �i "
 "
 "
 "

 - �.�� �� ��
�k)� ( "

 - �.�� �� ��
�k HI3 ¡�� ُ

�i)� ( T�
5+	


 -�.�� �� ��
�k . "

  
�

b�î �Z	
 � �^3 �ö '�d
 �C
�D >�� ��6 �O	�<	
 -� m�ٔ� �� '= 9

�� �= � �#�ٔ@
 T�

5+	

 ��� 5ý�ٔ@ . "
  - �.�� �� ��

�k �� ���Ó ٔ

)� ( 

ٔ����ء @
 b�$ �u�
 
�m�� �= �F -3 >��ٔ6�*
 -�.�� �� �p�
 �U

 2� ��6	��þ	 . "
 "
 "

  - �.�� �� ��
�k �

�0 �} 
�

b
�Ï
ٔ

)� ( 

 	���
 b�$ �u�
 �C
�D  

�
b� �p

�
õ

�
 '8 'O6 �#  2� ��6 C�
ٕ: 
١.  >� �p��ٔ@
 � �^3 Ã� 6 <	
. 
٢.  � �^3 �V �W 5e� 56U� >� �p��ٔ@
 � �^3 2� ��%�
 -�.	

 -�. ���� '�	
. 
٣.  '&� ٔ� ��(�@� '= �� '#�l�ٕ@
 
٤.   2�a
 >�� �O	�( |� �p �}F� '= �� '#�l�ٕ@
 ��l�

�
� 

�m�� �= �F
 -�. �#
� 5	
 '8�$ �u '= �� '#�l�ٕ@
� 

٥.  2�a
 h �% �³ |� �p �}F
 
 "

  - �.�� �� ��
�k �C

�D �
�0 ��	
 

�
� �i�� �r Í��)� ( 

 -  -�.�� �� ��
�p '}  �H

�Y ���

ء  �� �¿�
)� ( � '̂<	
�  
�

� �u '�	
 F� �p� 4 5��

 é��:�ٔ@
� "
 -  �� ��=ٔ
��a
 �&
�

�Ö½
��6�*


" ) متممات غذائية( 

 -  T�
5+	


�ء 
�$[ 

�
b�î �Z	
 . "

 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "
 "



 ٦٨ 

N C

H H

H

C

O

N

H

C

CH3

H

C

O

N

H

C

H

H

C

O

 : "
 - �. �#�� 'S ���6�e '8 ��(� �S -� 

ً

ء �� '� 4�56	
 4 5�� �� . HI3 

ً

�¹

����

 � ��� �= �H
�Y	
 ��� ٔ�e�ٔ@
 -3 '8 'K

ٔ

ء ،  �� '£d
 
 ��º: "

 
 ��º �C
�D �� ��

�O ����ٔ@
 
�

b��cd

 h 'i� �S �H

�Y	
 h 'i
���
 |�
�#  ��

 ؟
 ���6�6	
 �C

�D 
�m�ù� ��[
 �� ��

�O ����ٔ@
 
�

b��cd

 ��G ؟�� 

 �� ��
�O ����ٔ@
 

�
b��cd


 -�. '# h 'i
���
 ��G ؟�� 

 ���6�6	
 - �=�< �= -� �� '�
�� ��	

*��ء  �&� ٔ� �= �� '� ��G �� ؟  

 - �. �#�� '�	
 ���6�e ء
 �� '�
ٔ

 -�. '# h 'i
���
 |�

" ؟�� #�

  : "
 58 ��K -� -U�a
 ، -�. ��< '=�� ����ٔ@
 ، -�. �#�� '�	
  -�. '# ;F� �k : "

�ء  �� '�	
 �&
�~� |�
�#. 

 �� ��e�e�ٔ@
�ء  �� '�	
 �&
�~� -�. '# h 'i
���
 |�
�#. 

 �V �W� 4�� �� �#� ���d
 �� �p �� �n�	
. 

 ¾��6	
 >
�ٔ6	
: "
 �V �W� �= �H

�Y	
 ��� ٔ�e�ٔ@
 -3 '8 'K
ٔ

 9

5� ، �� �� �=�ٔ@
 �� �#� ���d
 '8 ��(
� ��	
 ¾F�
 "

 " "
 �H

�
ÅâK �F� ��(�

�
� " �H

�
ÅâK �F�(�� �3 "

 |� ��	
 -� �¿ ُ
�r �V �W� 

ّ
�7

ٔ

 . 

 �V �W� 4�� Ã� �� �pB*
�ء  �� '��	 �� ��
�p �� �n�	
 ��3�� 'c�*


 ��. 
 �H

�
Åâ�d
�ء  �� '�	
 �C

�D 
�m �� ����*
 �� ��

�p �� �n�	
 ��3�� 'c�*

 ���V �W� 4�� 

 í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� 9

�
zF ��

�H ؟
�

Åâ�d
�ء  �� '�	
 C�
 Ã� �� �p1 ء� �� '= -� 4 �=��
��	

 
�H ؟ 

�
Åâ�d
�ء  �� '�	
 �8 '�

�� �= ٔ

 �H

�Y	
 ��� 'i
��
 |�
�# �� 


a�2 ؟  �C
�D T �O=ٔ��
 �E6	
 �¿ ُ

�r �V �W� 
ّ
�7

ٔ

 "

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

N

H

C

CH3

H

C

O

 �� �#� ���d
 �� �#�
�$%�
 �&� '�(�)*
 : �eF�


 � ��� �= �H
�Y	
 ��� ٔ�e�ٔ@
 -3 '8 'K

ٔ

 9

5� 
ً

� �̂ 'K: "

 � '�� �r �7 ��a
 �7� ���d
 '8(�)*
 9:
 �� 

�� 	� ؟ �#�<�*
 �� ��e�e�ٔ@
�ء  �� '�	
 �&
�~� �� 

 -�. '# �� �#� �̂e�(�� ���
 ��� 'i
��
 |�

�# �� 

 í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� -�.3

 e��
�

cd

 �� �pâ�d
 �C

�D �H
�

Åâ�d
�ء  �� '�	
 �� �� . 

 �� ��	� ��	
 �� �#� ���d
 �� �#�
�$%�
 �&� '�(�)*
 � �=�a: 

 �F�� ����ٔ@
 ، �H
�Y ����ٔ@
 

�
�]cd


 ، � �J
� �O� �3 �C
5M�� 5= ، -�. �#�� '�	


 -�. ��< '=�� ����ٔ@
 ،  �F�� ��� ��6	
 ، �F� ��	��*
 ، ( "
 �7 ��a
 

�m���*
 9
�

zF >�� '¦d
 -� � �� �K
: "
 'Ã�� ��� ;� �#

ٔ

 4�5e HI3 >����*


 �C
�D � '~�

�# . 
 �C

�M� '� ��	
 4���Vñ	 ����3� 4�56 �# . 

 �V �̀ 
�~� -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	

. ( 

 �� 5#�� 5= �  >�� �O� �3 �V �W� �~
�	
 >��*
 4
ّ

��
� -3 '�

��
�O �=


*��ء  �C
�D '&� �� �J ، � 56

�O	
 �&� �=�<� �~
ٔ

 . 

 �&
�~�	
 -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	
 |�
�# ��  4�� �� ��=ٔ� �� '�	


 �F�� ����ٔ@
 ،  -�. ��< '=�� ����ٔ@
 ، �F�� ��� ��6	
 ، �F��E6	
  

 A 'r
��
 >
�ٔ6	
 :
 - �. �#�� 'S ���6�e '8 ��(� �S -� 

ً

ء �� '� 4�56	
 4 5�� ��

 � ��� �= �H
�Y	
 ��� ٔ�e�ٔ@
 -3 '8 'K

ٔ

ء ،  �� '£d
 
 ��º

 "

 "
 "

١(  
 ��º �C
�D �� ��

�O ����ٔ@
 
�

b��cd

 h 'i� �S �H

�Y	
 h 'i
���
 |�
�#  ��

ء �� '£d
؟.
٢(  ���6�6	
 �C

�D 
�m�ù� ��[
 �� ��

�O ����ٔ@
 
�

b��cd

 ��G ��

٣(  �� ��
�O ����ٔ@
 

�
b��cd


 -�. '# h 'i
���
 ��G ��

٤(  ���6�6	
 - �=�< �= -� �� '�
�� ��	

*��ء  �&� ٔ� �= �� '� ��G ��

٥(  - �. �#�� '�	
 ���6�e ء
 �� '�
ٔ

 -�. '# h 'i
���
 |�

�# ��
 "

 >
�ٔ6	
T�� ��d
 
 58 ��K -� -U�a
 ، -�. ��< '=�� ����ٔ@
 ، -�. �#�� '�	
  -�. '# ;F� �k

�ء  )١ �� '�	
 �&
�~� |�
�#

٢(  �� ��e�e�ٔ@
�ء  �� '�	
 �&
�~� -�. '# h 'i
���
 |�
�#

٣(  �V �W� 4�� �� �#� ���d
 �� �p �� �n�	

 "

 ¾��6	
 >
�ٔ6	

 �V �W� �= �H

�Y	
 ��� ٔ�e�ٔ@
 -3 '8 'K
ٔ

 9

5� ، �� �� �=�ٔ@
 �� �#� ���d
 '8 ��(
� ��	
 ¾F�


 �H
�

ÅâK �F� ��(�
�

�

١(  |� ��	
 -� �¿ ُ
�r �V �W� 

ّ
�7

ٔ



٢(  �V �W� 4�� Ã� �� �pB*
�ء  �� '��	 �� ��
�p �� �n�	
 ��3�� 'c�*


 ��
٣( *
 �� ��

�p �� �n�	
 ��3�� 'c�*

 ��

٤(  í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� 9

�
zF ��

�H ؟
�

Åâ�d
�ء  �� '�	
 C�
 Ã� �� �p1 ء� �� '= -� 4 �=��
��	

�H ؟  )٥
�

Åâ�d
�ء  �� '�	
 �8 '�
�� �= ٔ


 �H
�Y	
 ��� 'i
��
 |�

�# ��


a�2 ؟  )٦ �C
�D T �O=ٔ��
 �E6	
 �¿ ُ

�r �V �W� 
ّ
�7

ٔ



 �� �#� ���d
 �&� '�(�)*
 HI3 ��3� �� ��� ��� ٔ�e
ٔ

 

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

 "
 "
 "

 >��ٔ@
 >
�ٔ6	
 : "
 �~

ٔ

 4 5�� �� F�� '��*


 4�56	
 �� �#� ���d
 �� �#�
�$%�
 �&� '�(�)*


 � ��� �= �H
�Y	
 ��� ٔ�e�ٔ@
 -3 '8 'K

ٔ

 9

5� 
ً

� �̂ 'K
١(  � '�� �r �7 ��a
 �7� ���d
 '8(�)*
 9:
 ��


	4�56 ؟ � ��3 
�� 	� ؟ )٢ �#�<�*
 �� ��e�e�ٔ@
�ء  �� '�	
 �&
�~� ��
٣( 
 -�. '# �� �#� �̂e�(�� ���
 ��� 'i
��
 |�

�# ��
�� ؟ ��=ٔ� �� '�	
 �&
�~�	 

٤(  í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� -�.3

 - �=�< ��	 e��
�

cd

 �� �pâ�d
 �C

�D �H
�

Åâ�d
�ء  �� '�	


 >
�ٔ6	
 �C
�M� 5�	
  :  

 �� ��	� ��	
 �� �#� ���d
 �� �#�
�$%�
 �&� '�(�)*
 � �=�a

 ) �F�� ����ٔ@
 ، �H
�Y ����ٔ@
 

�
�]cd


 ، � �J
� �O� �3 �C
5M�� 5= ، -�. �#�� '�	


 -�. ��< '=�� ����ٔ@
 ،  �F�� ��� ��6	
 ، �F� ��	��*
 ،
 �7 ��a
 

�m���*
 9
�

zF >�� '¦d
 -� � �� �K

١(  'Ã�� ��� ;� �#

ٔ

 4�5e HI3 >����*


 �C
�D � '~�

�#

٢(  �C
�M� '� ��	
 4���Vñ	 ����3� 4�56 �#

٣(   ، �CMٔ� �� 5= �Ee �V �̀ 
�~� -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	

 |� ��	
 -�)α- ٤: ١ . (

٤(  �� 5#�� 5= �  >�� �O� �3 �V �W� �~
�	
 >��*
 4
ّ

��
� -3 '�

��
�O �=

 �� �� ��U� 
�

b���. 

*��ء  )٥ �C

�D '&� �� �J ، � 56
�O	
 �&� �=�<� �~

ٔ



 "

 58	� 5�	
 >
�ٔ6	
 :  

   �&
�~�	
 -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	
 |�
�# ��

 -�: "
  �F�� ����ٔ@
 ،  -�. ��< '=�� ����ٔ@
 ، �F�� ��� ��6	
 ، �F��E6	


 �� �#� ���d
 �&� '�(�)*
 HI3 ��3� �� ��� ��� ٔ�e
ٔ





 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٦٩ 

 A 'r�6	
 >
�ٔ6	
: "
 
ً

� �̂ 'K �V¯F�

ٔ

 �� �#� ���d
 �&� '�(�)*
 -� ��G �C�� ��	
 >�� '¦d
 -�. '� �=: "

α –  �F�(�� �3 "β –  �F� ��(�
�

� " �H
�Y ��� ٔ


 
�

�]� "
-�. ��< '= �� ����ٔ@
 "-�. �#�� '�	
 " �F�� ��� ��6	
 "
 �H

�YU� 
�

�]�  >�� �O� �3 " �F� ��	��*
 "

  �7 ��a
 '8(�)*
 �V �W� � �� �K
: "
١(  'Ã�� ��� ;� �#

ٔ

 4�5e HI3 4 ��	���*


 �C
�D � '~� �#. 

٢(  �&� �=� '� ��	
 �C
�D ����3�a
 4���U 4�56 �#. 

٣(  
ً
� ��=ٔ� �� 5= �Ee. 

٤(  �� �#� �̂ �� 'P '= h 'i
�� 'S �� ��=ٔ� �� '�	
 � �#
�~� h 'u �=� �S . 

٥(  HI3 �7� ��� �
 ، � �J
� �O� �3 �C

5M�� 5= 4��
� -� '�

�� �=٣ 
 �&�3�� 'cv

OH  

*��ء  )٦ �C

�D '&� �� �J �@ ،  � 56
�O	
 |
�

�# ٔ

 �~

ٔ

.  

 

  -�� 5�	
 >
�ٔ6	
: "
 -� 4� HI3 �� �� �=� ���d
 �&� '�(�)*
 -� �ً@� 5�� '8 ��(
: "

١(  'Ã�� ��� ;� �#
ٔ

 4�5e HI3 4 ��	���*


 �C
�D � '~� �#. 

٢(  ���
�
ٕ -� '�

��
�O �=٣  >�� �O� ���
�  �� �� ��U� 

�
b��� ٔ


. 

٣(  �&
� �J�� �� ��6	
 -� �¿ ُ
�r. 

٤(   |� ��	
 -� �� ��=ٔ� �� '�	
 � �#
�~� -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	


α  ،β  –  ٢:  ١   .  

٥(  �&� �=� '� ��	
 �C
�D ����3�a
 4���U 4�56 �#. 

٦(  4�� �r� ، T�
5+	


 ��� 5ý�ٔ@ 
�

b�î �Z	
 � �^3 �ö '�d
 �C
�D m�ٔ� �� '= 9

�� �=

 2� ��6	��þ	 ء����ٔ@
 b�$ �u�
 
�m�� �= �F HI3. 

٧(  ;�6 �#�ٕ@
 9+ 'K �C
�D �F�(�� ���
 �E6	 T �O=ٔ��
 ;� ��

�
£�*


 �¿ ُ
�r 

٨(  -� � 5�(
ٔ

 HI3 �7� ���

�
 �� ��� ��6(� '#�f 

�
b���١٢  

�mF ��

 ;� '#�f . 

٩(  9
�

ð�
 �C
�D �CMٔ��*
 �&� �=�

56
�O	
 4��

� � �^3 �Hq�� '8(�)� '�
��

�O �=

 �� ��� ����ٔ@
 9 �� �� �S
ٔ

 ����
� '#. 

 >
�ٔ6	
Aý� ��	
  : "
 �~

ٔ

 4 5�� �� F�� '��*


 4�56	
 �&� �=�E6	
  : '8 'K
ٔ

 9

5� 
ً

� �̂ 'K �eF�


 � ��� �= �H
�Y	
 ��� ٔ�e�ٔ@
 -3: "

  

 "
 "

١(  �� 5�� �� �7 ��a
 �7� ���d
 '8 ��(� ��	
 9:

	4�56 ؟��  
8' ؟ )٢ ��(� ��	
 �C

�D �� ��e�e�ٔ@
�ء  �� '�	
 
�m�~� �� 

٣(  �� ��=ٔ� �� '�	
 �&
�~�	
 -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	
 |�
�# �� 

٤(  �	 �� �#� ���d
 �� ���Ó�ٔ@
 �f ��
ٕ. 
٥(  í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C

�MF �� 9
�

zF ��
�� ؟ ��=ٔ� �� '�	
 �&
�~�	
 -�. '# ��� 'i
��
 - �=�< ��	 


*��ء ؟  )٦ �C
�D '&� �� �J 4U 

 "
 >
�ٔ6	
 � 5Î���
  : "

 �C
�M ٔ
� �= �� � ّ

�k : "
١(  - �.�� �� ��

�k HX+ �#)� ( ��
�p '} T�

5+	

 -�.�� �� . 

٢(  �&� '� ���	 �HX¨�a
 4���Vo
 �F�� ���6	
 4�56 �#. 
٣(  -� �U� ��

�� 'r �� �#F� �p1 ;�U�a
 F�Vô �i
 �� 'KF� 
�

b� �p
�

õ
�


 �&� �� �P
�=�� '�	
� �&� �=�E6	
. 

٤(  �� '#�l�ٕ@
 C�
ٕ 2�a
 �C
�D >�� ��6 �O	�<	
 �� '�6

�#  
�m�� �= �F �7��ٔ

�#

 �� �#���a
 ���ê '�d� '=. 
٥(  
 � '~� �# 

�
�]cd

 @
 �H
�Y ����ٔ HI3 4 ��	���*


 �C
�D ;� �#

ٔ

 4�5e

 'Ã�� ���. "

٦(  � ��� 5ï	
 �E6 '# �F� ��	��*
 �Ee 
�

\�î �r. 
٧(  �� �#F� �p1  �� ��

�O ����ٔ@
 
�

b��cd

 F�Vô �i
 �� 'KF� |� �p �}F



 �� �� �=� ���d
 �&� '�(�)*� '= �ٓ@ 7�
�

�. 
٨(  �� ��	��*
 ��� ��<	
 -� � '�(

ٔ

 -�. ��< '=�� ����ٔ�	 �� ��	��*
 ��� ��<	


 �F�� ����ٔ@. 
 "
 "



 
 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

٧٠ 

 >
�ٔ6	
 � 53 �7���d
  : "
>
�ٔ6	
 
 ��º ;�< �� �=  A 'rF

ٔ

 

�m�
��
�

� 4�� ، �&
�
��

�ß�
 -� ��G -� 4=ٔ
� 'J
 
�m�

��
�ß�
 9

�
zF � �� '=� 'K
 � ��

�k� C�
 4
�p �}
 ، ��� ���Ù

 �V �W� 
�m�~
� ،

 ��� ���à[

 �� '#� 'K�ٕ@
 ���F � ��� ���à[


: "
AAAA  -� ;�< �� �= ، -�. �#�� 'S ���6�e -� ء �� '� )١٠  ( �� ��

�O ���
ٔ

 

�
b��� ٔ



 �7��6 �# �� �#� �̂ �� 'O '�	
 h 'i
���
 ��G ; ٕ�

�k : 
 ٩ )ب ١٠ )ا 

 ٧ )د ٨ )ج
BBBB  �E6	 Ã� �� �pB*
�ء  �� '�	
 �C

�D 
�m �� ����*
 �� ��

�p �� �n�	
 ��3�� 'c�*



 �H�  �F� ��(�
���
 : 

4  )ا  ��6(�F� �̂U ب(  -�.� ٔ

 

�;  )ج �� � )د )�� �J�V �̀ �a
ٔ

 

CCCC  �U �F�� ���6	
 '8 ��(� �S �C
�D 4

�K� �J �7 ��a
 �7��K�ٔ@
 �E6	
: 
� -  �F )ا  ��(�

�
�β-  �F )ب � ��(�

�
� 

��)� -  �F )ج ��)�β -  �F )د �3 �3 
DDDD  �C

�D 4
�K� �J �7 ��a
 �7��K�ٔ@
 �E6	
  �U �F� ��	��*
 '8 ��(� �S: 

� -  �F )ا  ��(�
�

�β-  �F )ب � ��(�
�

� 
��)� -  �F )ج ��)�β -  �F )د �3 �3 
EEEE  �&
� �J�� �� ��6	
 -� �¿ ُ

�r �� �� �=�ٓ@
 -� 
ّ
�7

ٔ

: 

�H  )ا 
�Y ����ٔ@
 

�
�]cd


��)��F  )ب  ���
 
6  )ج �O	�<	
 >�� �� 6.�-  )د �� �#�� �3 
FFFF  �H� � 56

�O	
 �C
�D �� ��e�e�ٔ@
�ء  �� '�	
 

�m�~�: 
� -  �F )ا  ��(�

�
�β-  �F )ب � ��(�

�
� 

��)� -  �F )ج ��)�β -  �F )د �3 �3 
FFFF  ���p �} � �^3١ 

�
b��cd


 ��G ; ٕ�
�k ، � �J
� �O� �3 �C

5M�� 5= -� >��

 �7��6 �# �� '�
�� ��	
 �� �� ��U�a
. 

 ٢ )ب ١ )ا 
 ٤ )د ٣ )ج
GGGG  7ٔ �� '� �C

�D �� ��=ٔ� �� '�	
 �&
�~�	
 -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	

 �H� �F�� ����ٔ@
 : 

 ٦:  ١ -  )ب  ٤:  ١ -  )ا 
 ٢:  ١ - ،β )د ٤:  ١ -β )ج

 "

HHHH  í� '� �=F
 -� �� '�
�� ��	

*��ء  �&��ٔ �= �� '� ��G)١٢  ( �H

�Y ��� ٔ

 

�
�]�

 �U -�. �#�� 'S  ���6�e - �=�< ��	 : 
 ١٠ )ب ٩ )ا 

 ١٢ )د ١١ )ج
IIII  �H� -�. �#�� '��	 �� ��e�e�ٔ@
�ء  �� '�	
 

�m�~� : 
��)��F  )ا  ��F  )ب �3 ��	�� 

��<  )ج �O� �H  )د �3
�Y ��� ٔ


 
�

�]� 
JJJJ  -� � �#
�~� -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	
 �� �� �=�ٓ@
 -� 

ّ
�7

ٔ



 |� ��	
β- ٤:  ١ 
.�-  )ا  'K�< �=�� ���
���F  )ب  ���6	
 

���F  )د 
	�F��E6  )ج ����ٔ@
 
KKKK  -� -�. �#�~� C�

*��ء ٕ �C

�D  �F��E6	
 �Ee 4��
�� �= : 

��)� -  �F )ا  �3  + -  �F�(�� �3 
��)� -  �F )ج  �3  +β -  �F�(�� �3 
��)� -  �F )ا  �3  + -  �F� ��(�

�
� 

��)� -  �F )د �3  +β-  �F� ��(�
�

� 
KKKK  ;�< �� �= �F� ��� ���6	
  �F�(�� ���
 �Ee -� � �� '�( ��G -�

 |� ��	
 -� �� �#� �̂e�< �=�� �3 ��� 'i
� 'S �V �W �O '= �� ��
�k ��� 'i
� ���*
: 

 ٦:  ١ -  )ب  ٤:  ١ -  )ا 
 ٢:  ١ - ،β )د ٤:  ١ -β )ج
LLLL  �C

�D �F�(�� ���
 �E6	 T �O=ٔ��
 ; ��
�

£�*

 �¿ ُ

�r �7 ��a
 '8(�)*

 �U ;�6 �#�ٔ@
 9+ 'K : 

���F  )ا  ����ٔ@
.�-  )ب  ��< '=�� ����ٔ@
 
.�-  )ج 'K�< �=�� ���
���F  )د  ���6	
 
MMMM  7ٔ �� '� �C

�D ��3�
�� ���*
 4e��6	
 -�. '# �7� �̂e�< �=�� ���
 h 'i
� ��	


 |� ��	
 -� �H� -�. 'K�< �=�� ���
: 
 ٦:  ١ -  )ب  ٤:  ١ -  )ا 

 ٢:  ١ - ،β )د ٤:  ١ -β )ج
NNNN   -�. �#�� '�	
  ���6�e �C

�D �� ��
�O ����ٔ@
 

�
b��cd


 -�. '# h 'i
� ��	
 |�
�#

 ��� 'i
F  �H�. 
��  )ا  �#� �̂e�< �=�� ��  )ب �3 �#� �^ '� '= 

��  )ج �#� ��e
��  )د ٕ ��
�O �� 'K�F� �̂U 

 "



 ٧١ 

 í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� 2� �kF

ٔ



 �H� �F� ��(�
���
 �Ee �C

�D �H
�

Åâ�d
�ء  �� '�	
 - �=�< ��	 : "
 A١ )ب  �٤  A�٥  
 A٢ )د  �٤  A�٥ 

 í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� 2� �kF

ٔ



 �F�(�� ���
 �Ee �C
�D �H

�
Åâ�d
�ء  �� '�	
 - �=�< ��	  �H� : "

 A١ )ب  �٤  A�٥  
 A٢ )د  �٤  A�٥ 

 í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� 2� �kF

ٔ



 �H� �F� ��	��*
 �Ee �C
�D  �� �#� �̂e�< �=�� ���
 ��� 'i
�ء �� �� '�	
 - �=�< ��	 "

 A١ )ب  �٤  A�٥  
 A٢ )د  �٤  A�٥ 

 �H� � �=�� ��d
 -�. '# -�. '��(�ٔ@
 4
�p �} HI3 4��

�r �H
�Y	
 

�m���*
 : "
 ;�U�a
�&�  )ب  �� �P

�=�� '�	
 
 �&� �=�E6	

&�  )د � �J�� �� ��6	
 

 9+ 'K �C
�D �� ���

�K
�a

ء  �� '��ٔ@
 �� �#��� HI3 4��
�r �H

�Y	
 
�m���*


 �H�  �&��� [
 -� ;�6 �#�ٕ@
: "
 ;�U�a
�&�  )ب  �� �P

�=�� '�	
 
 �&� �=�E6	

&�  )د � �J�� �� ��6	
 

 HI3 �ً@� 5�� >�� ��6 �O	�<	
 �¿ ُ
�r "

 ;�U�a
�&�  )ب  �� �P
�=�� '�	
 

 �&� �=�E6	

&�  )د � �J�� �� ��6	
 
�U � �#� ��e
ٕ ��� 'i
� 'S � �#
�~� h 'i
� �� �=  �7 ��a
 �7� ���d
 '8(�)*
: "

 ;�U�a
�&�  )ب  �� �P
�=�� '�	
 

 �&� �=�E6	

&�  )د � �J�� �� ��6	
 
 
ً
� �� �=� �� ��( 

ً

�Ee �¿ �r �� �� �=�ٓ@
 -� 

ّ
�7

ٔ

 "

 �F�(�� ��F  )ب �3 ��(�
�

� 
 �F� '� �=
F د(  �F� ��(�@ 

 ) ٠٧٩٧٠٣٨٨٧٠(اياد السميرات 

 h 'i
� ��	
 ;�< �= 58 ��� ' ، �� �� �=� ��́ K �ً@��5e
ٔ

 �&� �� �P

�=�� '�	
 ��
�¦
�� �=

��  )ب �#� �^ '� '= 
��  )د ��

�O �� 'K�F� �̂U 
 '8 ��(� ��	
 4 5�� �� F�� '��*


 4�56	


 "
�&�  )ب �# ���
 
.�-  )د �#�� '�	
 

 �U �&� '� ��	
 �C
�D ����3�a
 4���U 4 5�� �� �7 ��a
 �E6	
: "
.�-  )ب 'K�< �=�� ���
 
.�-  )د ��< '=�� ����ٔ@
 

7�
�k '8 'O6 '# ;�U�a
 F�Vô �i
ٕ �� 'KF� 

�
b� �p

�
õ

�
ٕ � �p �} 
 7�

�k �H� �V �W �O '= �� ��
�k '& ��� '�

��	
. "
�;  )ب �^	 7�

�k 
��  )د �#� 5� �=
ٕ h 'i
�F 

 �Ee �U ء��*
 �C
�D '&� �� �J �7 ��a
 ��¿ �Z�*
 �E6	
: "

.�-  )ب ��< '=�� ����ٔ@
 
���F  )د ���6	
 

 �Ee �U  �� ��	�� ��� ��( � '�(
ٔ

 �	 �7 ��a
 ��¿ �Z�*
 �E6	
: "

.�-  )ب ��< '=�� ����ٔ@
 
���F  )د ���6	
 

 �U ��¿ �Z� �Ee -� 
ً
��/ �01 4 5�� �� �C

�M�ٓ@
 4�56	
: "

 "
.�-  )ب ��< '=�� ����ٔ@
 
���F  )د ���6	
 

 �U ��¿ �Z� �Ee -� 
ً
��/ �01 4 5�� �� �C

�M�ٓ@
 4�56	
: "

 "
.�-  )ب ��< '=�� ����ٔ@
 
���F  )د ���6	
 

WWWW  í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C
�MF �� 2� �kF

ٔ



 �H� �F� ��(�
���
 �Ee �C

�D �H
�

Åâ�d
�ء  �� '�	
 - �=�< ��	
�A  ١ )ا 

�A  ٢ )ج
XXXX  í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C

�MF �� 2� �kF
ٔ



 �F�(�� ���
 �Ee �C
�D �H

�
Åâ�d
�ء  �� '�	
 - �=�< ��	

�A  ١ )ا 
�A  ٢ )ج
YYYY  í� '� �=F�@
 ��Ê �W �O '= 5&�¦ � -�. ���	
 ;� '#�E	
 �C

�MF �� 2� �kF
ٔ



 �H� �F� ��	��*
 �Ee �C
�D  �� �#� �̂e�< �=�� ���
 ��� 'i
�ء �� �� '�	
 - �=�< ��	

�A  ١ )ا 
�A  ٢ )ج
ZZZZ  �H� � �=�� ��d
 -�. '# -�. '��(�ٔ@
 4

�p �} HI3 4��
�r �H

�Y	
 
�m���*



a�U�;  )ا 
�&�  )ج �=�E6	

aaaa  9+ 'K �C

�D �� ���
�K
�a

ء  �� '��ٔ@
 �� �#��� HI3 4��

�r �H
�Y	
 

�m���*

 �H�  �&��� [
 -� ;�6 �#�ٕ@



a�U�;  )ا 
�&�  )ج �=�E6	

bbbb   HI3 �ً@� 5�� >�� ��6 �O	�<	
 �¿ ُ

�r

a�U�;  )ا 

�&�  )ج �=�E6	

cccc  �U � �#� ��e
ٕ ��� 'i
� 'S � �#
�~� h 'i
� �� �=  �7 ��a
 �7� ���d
 '8(�)*


a�U�;  )ا 

�&�  )ج �=�E6	

dddd   

ً
� �� �=� �� ��( 

ً

�Ee �¿ �r �� �� �=�ٓ@
 -� 

ّ
�7

ٔ



��)��F  )ا  �3
��F  )ج '� �=
F

 "
 "
 "
 "
 "
 "

اياد السميرات ) / الكيمياء العضوية(  الرابعةالوحدة 

OOOO  h 'i
� ��	
 ;�< �= 58 ��� ' ، �� �� �=� ��́ K �ً@��5e
ٔ

 �&� �� �P

�=�� '�	
 ��
�¦
�� �=

 |� ��	
 -�  �V ٔ̀ 
 �� '�
ٔ

 -�. '# : "

��  )ا  �#� �̂e�< �=�� �3 
��  )ج �#� ��e
ٕ 
PPPP   '8 ��(� ��	
 4 5�� �� F�� '��*


 4�56	

��2 	ـــ�
 "


a�U�;  )ا  
� )ج �J�� �� ��6	
 
QQQQ  �U �&� '� ��	
 �C

�D ����3�a
 4���U 4 5�� �� �7 ��a
 �E6	

���F  )ا  ����ٔ@
 

���F  )ج ���6	
 
RRRR 7�

�k '8 'O6 '# ;�U�a
 F�Vô �i
ٕ �� 'KF� 
�

b� �p
�

õ
�
ٕ � �p �}

 7�
�k �H� �V �W �O '= �� ��

�k '& ��� '�
��	


�8'  )ا  �0�
 �� ��=ٔ� �� 5= 
��  )ج �#� �̂�

ٔ

 h 'i
�F 

SSSS  �Ee �U ء��*
 �C
�D '&� �� �J �7 ��a
 ��¿ �Z�*
 �E6	


���F  )ا  ����ٔ@
 
.�-  )ج 'K�< �=�� ���
 
TTTT  �Ee �U  �� ��	�� ��� ��( � '�(

ٔ

 �	 �7 ��a
 ��¿ �Z�*
 �E6	


���F  )ا  ����ٔ@
 
.�-  )ج 'K�< �=�� ���
 
UUUU  �U ��¿ �Z� �Ee -� 

ً
��/ �01 4 5�� �� �C

�M�ٓ@
 4�56	


���F  )ا  ����ٔ@
 
.�-  )ج 'K�< �=�� ���
 
VVVV  �U ��¿ �Z� �Ee -� 

ً
��/ �01 4 5�� �� �C

�M�ٓ@
 4�56	


���F  )ا  ����ٔ@
 
.�-  )ج 'K�< �=�� ���
 


