


1
   

   
   

   
   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 

2
   

   
   

   
   

   
   

   

   
   

   
   

 

   
   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

2
   

   
   

   
 

2
   

   
   

   
   

   
   

   
   

   
   

   
 

   
   

   
   

   
   

   
   
   

   
   

   
   

   
   
   

   
   

   
   

   
   

   
   

   
   

 

   
   



2

2

(Student Book) 2

(Work Book) 2

2

2

2





-



(

(

.(

(

(











(

(

(

(

 (







 

< <



  

  

 

:

-

  

  

%5 8/
%34 %51 %68



ACC
1 3/

www.jamshimi.ir

  

  

  

  

  

  

  
                

Z

n



s ( He)2
( : )
2

2
1He s

f d p s

p
s H

Ge Si

Ge Si

Ï»H  ½»o¬ nj  ÂμUH  ÌI÷{ oÃÃûU kº»n:

³¼w 

11 19 37 57
Na K Rb Cs< < <

  â½n»j nj  ÂμUH  ÌI÷{ oÃÃûU kº»n:
11 12 13 14 15
Na Mg Al Si P> > > > >

116 17
S Cl>

ì
í
î



       

  

  

( )Sn ( )Ge ( )Si
( )Pb

 ( )Pb ( )Sn ( )Ge ( )Si
 

( )Mg ( )Na ( )C ( )Cl ( )S ( )P
( )Ge ( )Si ( )Pb ( )Sn  ( )Al

 ( )Mg ( )Pb ( )Al ( )Na

 ( )P ( )Cl ( )S ( )C

 ( )Ge ( )Si

 C s( , )SÃÎHo¬SiSNaAlSnClMgPPbGeGe



Si Ge Sn Pb< < <

Na Mg Al Si P S Cl, , , , , ,
Áq±Î S±~i yÀI¨ » Áq±ÎIº S±~i yÄHqÎH

¾ ®¾¾¾¾¾¾¾¾¾¾¾¾

( )
87
Fr ( )55Cs

 Áq±ÎIº
Áq±Î

Áq±Î
Áq±ÎIº

Áq±ÎIº
Áq±Î

oU¯IM
oUï¸ÃÄIQ

  

g
 ( )¾Ä¯oÄp  oÀ  ÁIÀï·»oT§²H  jHk÷U: 4 2 4 4 2 18l + = ´ + =

g
n ( )n l+

1 2 2 3 3 4

1 2 3

s s p s p s

n l n l n l
Ï»H þÄjn ³»j þÄjn ³¼w þÄjn ³nI¿a þÄ

+ = + = + =

� � �
jjn ´\¹Q þÄjn ´z{ þÄjn

n l n l n l

d p s d p s f

+ = + = + =4 5 6

3 4 5 4 5 6 4� ��� �� ��� �� 55 6 7 5 6 7 8 5 6 7 8

7 8

d p s f d p s g f d

n l n l
´TÿÀ þÄjn ´TzÀ þÄjn

+ = + =

� �� �� � �� �� pp s

n l

9

9

´¿º þÄjn
+ =

� ��� ���

5g g
8p 7d 6f

9s

  

  



19K11Na3Li

[ ]Ar s4 1[ ]Ne s3 1[ ]He s2 1

4
1s3

1s2
1s

(pm

M2+

SrCaMg
(pm

( )
38
Sr

  

35Br17Cl9F

[ ]Ar d s p3 4 4
10 2 5[ ]Ne s p3 3

2 5[ ]He 2 2
2 5s p

4
5p3

5p2
5p

(pm
( )9F

9 17 35
F Cl Br< < Þ

9 17 35
F > >Cl Br

-200 C

1

Sr
(pm(pm

Sr

5

(

-200 C

200 C

400 C



d
d

p s p s
d d

p s : d

(C )O
3

2- ( )O2-

Fe O
2 3

FeO Fe O
2 3

FeO ( )
26
Fe

Fe3+ Fe2+

Al

3 2

1

3 2
2Li He s Li Hee:[ ] :[ ]- +¾ ®¾

13 10

2 1 3

13

3

10
3 3Al Ne s p Al Nee:[ ] :[ ]- +¾ ®¾¾

26 18

6 2 2

26

2

18

6

26

3

18

5
3 4 3 3Fe Ar d s Fe Ar d Fe Ar de:[ ] :[ ] , :[ ]- + +¾ ®¾¾

30 18

10 2 2

30

2

18

10
3 4 3Zn Ar d s Zn Ar de:[ ] :[ ]- +¾ ®¾¾

( )21Sc

21 18

1 2 3

21

3

18
3 4Sc Ar d s Sc Are:[ ] :[ ]- +¾ ®¾¾

( ) ( ) ( ) ( )
26 25 24 23

3 2Fe Mn Cr V¸ÀA q¹«¹¶ ³»o¨ ´ÄjIºH» », , , Ü + +

( )
29

2 1Cu u¶ »Ü + +

Zn Zn Sc Sc2

30

3

21

+ +Ü Üô£Î Á»n » ô£Î ´ÄkºI§wH( ) ( )

24 18

5 1
3 4Cr Ar d s:[ ]

29 18

10 1
3 4Cu Ar d s:[ ]

=

  
d

( )Cr3+ III
V Cr

Cu
Fe O2 3 FeO

Fe2+ FeO
Fe3+ Fe O

2 3



FeO Fe O Fe O Fe Ar dO: , :[ ]SwH , ´ÃºHj Â¶·¼Ä nIM-¾ ®¾¾¾¾¾¾¾¾ + -2 2 2

26 18
3

66 2 2 2

18

6
4 3s Fe Ar de- +¾ ®¾¾ :[ ]
4s FeO

Fe O O Fe O Fe Ar d s Fe Ar de
2 3 2 3

3 2

26 18

6 2 3 3

18

5
3 4 3: Fe , :[ ] :[ ]® ¾ ®¾¾+ - - +

3d 4s Fe O
2 3

  
( )21Sc

21

2 2 6 2 6 1 2

21 18

1 2
1 2 2 3 3 3 4 3 4Sc s s p s p d s Sc Ar d s: / / / :[ ]IÄ

21 18

1 2 3

21

3

18
3 4Sc Ar d s Sc Are:[ ] :[ ]- +¾ ®¾¾

 [ ]Ar d s3 4
5 1 24Cr [ ]Ar d s3 43 2 23V

 [ ]Ar d3 4 Cr2+ [ ]Ar d3 3 V2+

 [ ]Ar d3 3 Cr3+ [ ]Ar d3 2 V3+

  

( )CaCO3
FeO II Fe O

2 3
III ( )MnCO3 II ( )NaCl

( )S8 ( )N2 ( )O2

Fe OH( )3 Fe OH( )2
FeCl3 FeCl2 Fe3+ Fe2+

( ( ))NaOH aq
Fe3+ Fe2+

Fe Cl aq Na OH aq NaCl aq Fe OH s2 22 2( ) ( ) ( ) ( ) ( )+ ® + Þ

qLw� �� 	�

FeCl aq2( ) Fe2+

Fe Cl aq Na OH aq NaCl aq Fe OH s3 33 3( ) ( ) ( ) ( ) ( )+ ® +

ÁHï½¼¿¤ ¾M ®ÄIμT¶ qq¶o¤� �� 	�
Þ
FeCl aq3( ) Fe3+

5 1

V d3



Fe O s H Cl aq FeCl aq H O l
2 3 3 2

6 3( ) ( ) ( ) ( )
¸ÀA  ªºp
� �� �� + ® +

Fe Cl aq Na OH aq NaCl aq Fe OH s3 33 3( ) ( ) ( ) ( ) ( )+ ® +� �� ��
 ïÁHï½¼¿¤  ¾M   ®ÄIμT¶ q¶o¤  J¼wn

Fe OH s( ) ( )3
. Fe O2 3 Fe3+

B A BC A
A BC AC B+ ® + Þ A B>

( )Fe Fe O
2 3

Fe :Fe O2 3
( )Na ( )C

2 3 4 3
2 3 2

Fe O s C s Fe s CO g( ) ( ) ( ) ( )+ ¾ ®¾ +D C Fe> ®
Fe O s Na s Na s Fe

2 3 2
6 3 2( ) ( ) O( ) (s)+ ¾ ®¾ +D Na Fe>

  
II

MnCO3 ¬ II S S8 ¬
CaCO3 ¬ NaCl ¬

  

Fe3+ Fe O
2 3

Fe

Fe O Na Na O Fe
2 3 2

6 3 2+ ® + 2 3 3 4
2 3 2

Fe O C CO Fe+ ® + ®

  

III II

II

II

( . )Fe O H O
2 3 2

3


