
     1

 

 
   

  



 

  
 

 
  

ÂÄIÃμÃ{ oÃÃûU ¾º¼¬oÀ ÏIμøH » Án»HoÎ

  
 

Al O

 
  



 

 

2030IU pHZHohTwH yÄHqÎH kÅnj
yÄHqÎH ·HqÃ¶

¾Ã²»H ·HqÃ¶
 

IÀq±Î Â±ÃvÎ ÁIÀïSi¼w  Âºk÷¶ jH¼¶

 
 

 
 
 

Fe O
III C CO

ª¹wïÏIüp pH ½jIÿTwH : Fe O C CO Fes s g l( ) ( ) ( ) ( )

CO Fe O CO CO Fes g g lpI¬ pH ½jIÿTwH : ( ) ( ) ( ) ( )

.  



 

   

Z

 

( )Ar ( )Ne  
( )O

 
n

ns s s

n s s  

Ca Ar:[ ] s
SÃÎoË ¾Ä¯



 

( )ns np p s p

n p s p s  
P Ne p:[ ] s

SÃÎoË ¾Ä¯

(( ) )n d ns d s d

d s  
Mn Ar d s:[ ]

SÃÎoË 

ÂTÃÎoË ÁIÀï·»oT§²H jHk÷U

¾Ä¯

f d p s  

s s

s

p p

p s

d d

d s

f f :f
f

f d p s

s p Ge

Ge Ti d s Ti

   
f d p s

 

Si Ne s p Ge Ar d s p:[ ] , : [ ]
SÃÎoË â¾Ä¯ SÃÎoËË â¾Ä¯

 

Ca Ar s Ni Ar d s:[ ] , : [ ]
SÃÎoË â¾Ä¯ SÃÎoË â¾Ä¯



 

 .
n

 
ns  s
np  p

( )n d ns  d

M M

     

M M

z M
e Z

N e
N Z N Z N Z( )

N Z

N Z
N N Z Z

M Xe f d s p:[ ] ( )  

H s

p f d He

p s d

 

Hg ( )C

( )Pb ( )Sn  

f d



 

Na  

p s He H

(Si)

atm

( )Br  atm

Rn Xe Kr Ar Ne He

( )Cl ( )F ( )O ( )N ( )H

p p ( )s ( )s

 ( )Ge ( )Si

( )Si

SiO C Si COs s l g( ) ( ) ( ) ( )

/ /
(Si)

( )Ge



 

( )C

ns np p

( )Pb ( )Sn

Cl S P» , Al  Mg Na
 

 

 atm

O O
C P



 

.  

CSiSNa  MgAlSnP  ClPbGe

 

 

 

Ge Zn Ca K

Áq±Î S±~i yÀI¨ @ Áq±ÎIº S±~i yÄHqÎH

(SwHn ¾M Oaa pH J»I¹U oÀ nj)

 
Li Na K Rb

 

 



 

1
 

   
c b a

     b c a   c a b   a c b   a b c

   

   

   

2

   



 

  

   

   

    

I  Sn  Cd   Y
p

  

 

   
f

Bk Pb Ge, ,   Db Sn Si, ,  Pa Ba Se, ,  Dy Cd At, ,

X

A

    

      



 

made in kharej

E

X A

D g( ) A g( ) D A

Z

   

Z

      

d

   

Sn  Ga   B  Be

As

   

Ge Pb P Mg Cl Sn Al Na S Si C, , , , , , , , , ,

      

J G E D A

   

DA
XE

Z



 

   

p

    

s s p s p d s

X s s p s p X

Ga Sn Ge Se» , ,

d d

   

Se

p

SeO SeO

   



     2

 

                

( )pm m pm

 

 



 

 

Li Na K Rb Cs Fr

Be Mg Ca Sr Ba Ra

 
K Li K Na Li ( )K

K Na Li



¸ÃÄIQ ¾M ¯IM pH

¸ÃÄIQ ¾M ¯IM pH

I Br Cl F

!Let's go 
ns

M

Li Na K Rb Cs Fr

 M ns

Be Mg Ca Sr Ba Ra

Mg Na

  
 

q±Î JA (pIM) q±Î kÃv¨»nkÃÀ ·r»nkÃÀ

K H O KOH Hs l g( ) ( ) (aq) ( )

Ca H O Ca OH Hs l g( ) ( ) (aq) ( )( )

q±Î kÃv¨H JA (pIM) q±Î kÃv¨»nkÃÀ

K O H O KOHs l( ) ( ) (aq)

CaO H O Cas l( ) ( ) (aq)(OH)



X

( )F ( )X

I Br Cl F

 

atm

F Cl Br Ig g l s( ) ( ) ( ) ( ), , ,

C

C
C

<
 :

>  

 

½»o¬
ÂμUH ÌI÷{
Âº¼Ä ÌI÷{

:
:

Cs Rb K Na Li
Cs Rb K Na Li

 ½»o¬
ÂμUH ÌI÷{
Âº¼Ä ÌI÷{

:
:

I Br Cl F
I Br Cl F

 

Ga



  

Al Mg Na Cl S P  

pm

 

  
 N O F Na Mg Al

 

  F Li Be  : Cl K Mg  

         

  

r r
Cu Cu

r r r
Ne F Al

r r
Cl N

r r
Br Cl

 Cl N  
 ¾Ä¯ 3 ¾Ä¯ 2

Ne F Ne Al F

Ne F Ne F

Ne F

Cu Cu

Cu



As As As, , Cl O P, , Sc Ca K, ,
Ca Rb Br, , Mg Ne O, ,

Ar r r r
Sc Ca K

r r r
O Cl PP Cl O

¾Ä¯ 3 ¾Ä¯ 3 ¾Ä¯ 2

P Cl O

r r r
As As As

r r r
Mg Ne O

 : r r r
Ca Rb Br Br Rb Ca  

¾Ä¯ 3 ¾Ä¯ 3 ¾Ä¯ 2

    



 

> >

 

 

 

Pb Sn Pb Sn Ge Si C

Se S Ge Si

 
He Ne Ar Kr Xe Rn

 

 x



 

x x x ( )x x 
 x ( )x

Cd  Kr Cd Xe

 

x

Rn (Z )

p

Y

Y Cd Sn I

p

Ge Si

( )C

( )Sn ( )Pb

C Si

 
Cd
Se

d Db

s p

A Ar d s p Z:[ ]

A ( )Kr  
Ao~¹ø ÂμUH jkø

C ( )Ge

GeO GeH

Ar Cl S P

Sn Pb

P N



 

Ge S Si F O Z X E D A

 

Si E

SO SO O S X A

F g( ) O g( ) F O D A

Ge Z

Si Al Mg Na

Ar Cl

Ge Si

Ge Si

d Ge d Si

Be He s:[ ] : B He s p:[ ] : 
Ga Ar d s p:[ ] : Sn Kr d s p:[ ] : 

B Be Ga Sn

 
AsAs Ar s p:[ ] d ½»o¬ nIμ{½

( )P ( )N

Ge As

Kr As

A N Z A A AZ
!SwH ·IμÀ

A Z N N N

IÀï·¼U»oQ » IÀï·»oU¼º nIμ{ ý°TiH N Z

( )F

Cl P S

Cl

Si Ge Ge Si Pb Sn Na Mg Al

Ge C S P Si



 

J E p s

E Kr d s p:[ ]  J : [ Xe] f d s p  
d f f G D A

p s

Kr E Xe x ½»o¬ nIμ{ Â±ÅH o~¹ø½
Kr G Xe x ½»o¬ nIμ{ ¾õwH» o~¹ø½
Xe J Rn x ½»o¬ nIμ{ Â±ÅH o~¹ø½

D A

 
 

p Pb Sn

p Ga

p p

s s p s p d s

 X [ ]Ar d s X s s p s p X

Sn Ga Ge Se

d d

s

 
p ( )Se

:[ ] :[ Ar] dAr d s p Se s p ½»o¬ nIμ{½

 
 

H Se

SeO ( )

Se SeO SeO

SeO

Se O


