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ȲȧȹȰȤȪȯȢ 

Ɏɂɔɇɒɧɡ ɔɧɍɐ 
ʧʝʚʥʠʡ ʚʠʜ ʩʢʣʘʜʘʻʪʴʩʷ 

Ȧɘɔɒ ï ɜɋ 
ɋɑɋɐɘɖɔɓɋɏɘɖɆɑɢɓɆ 
ɛɫɒɫɝɓɔ ɓɋɕɔɊɫɑɢɓɆ 
ɝɆɗɘɎɓɐɆ, ɥɐɆ 
ɗɐɑɆɊɆɩɘɢɗɥ ɍ 
ɕɔɍɎɘɎɈɓɔ 
ɍɆɖɥɊɌɋɓɔɉɔ ɥɊɖɆ ɫ 
ɓɋɉɆɘɎɈɓɔ 
ɍɆɖɥɊɌɋɓɔɬ 
ɋɑɋɐɘɖɔɓɓɔɬ 
ɔɇɔɑɔɓɐɎ.  

ȲɔɑɋɐəɑɆ ï 
ɍɊɆɘɓɆ Ɋɔ 
ɗɆɒɔɗɘɫɏɓɔɉɔ 
ɫɗɓəɈɆɓɓɥ 
ɝɆɗɘɎɓɐɆ 
ɖɋɝɔɈɎɓɎ, ɟɔ 
ɍɇɋɖɫɉɆɩ ɛɫɒɫɝɓɫ 
ɈɑɆɗɘɎɈɔɗɘɫ ɜɫɩɬ 
ɖɋɝɔɈɎɓɎ. 
 

ȯɔɓ ï ɍɆɖɥɊɌɋɓɆ 
ɝɆɗɘɎɓɐɆ, ɥɐɆ 
əɘɈɔɖɤɩɘɢɗɥ 
ɈɓɆɗɑɫɊɔɐ ɈɫɊɊɆɝɫ 
Ɇɇɔ ɕɖɎɩɊɓɆɓɓɥ 
ɋɑɋɐɘɖɔɓɫɈ 
Ɇɘɔɒɔɒ. 



ɋȰȼȺ 

+zɫ 

ɑɒɐɔɐɏɊ  ɒ 

̘̉̒̌̏ ̨̐̑̏̓̏̎̃ Ѐ 
̠̈́̑̅ ̠̅̑́ =  

Ο ̆̌̆̍̆̎̓́ 

̘̉̒̌̏ ̨̎̆̊̓̑̏̎̃ = 

A  - Ο ̆̌̆̍̆̎̓́ 

̘̉̒̌̏ ̨̆̌̆̋̓̑̏̎̃ 
̘̉̒̌̏ ̨̐̑̏̓̏̎̃ = 

Ο ̆̌̆̍̆̎̓́ 

+ 

- 

m(Ƕ) = 1 a.o. ǲ. 

m(n) = 1 a.o. ǲ.  

m(°) = 1/1840  a.o.ǲ.= 0 



ʇʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ = ʟʘʨʷʜʫ ʷʜʨʘ = ʯʠʩʣʦ ʧʨʦʪʦʥʽʚ ʨ  

= ʯʠʩʣʦ ʝʣʝʢʪʨʦʥʽʚ ʝ 

ʄʘʩʦʚʝ ʯʠʩʣʦ ɸ = ʯʠʩʣʦ 
ʥʫʢʣʦʥʽʚ = ʯʠʩʣʦ ʧʨʦʪʦʥʽʚ ʨ 

+ ʯʠʩʣʦ ʥʝʡʪʨʦʥʽʚ n 

ǋ 
A=p+n 

p 



1.  ɅɐɎɏ ɓəɐɑɫɊ ɒɫɗɘɎɘɢ ɔɊɓɆɐɔɈɋ ɝɎɗɑɔ ɕɖɔɘɔɓɫɈ ɫ  
     ɓɋɏɘɖɔɓɫɈ   ə ɥɊɖɫ? 
 Ȧ  63Cu 
 ȧ  65Cu 
 Ȩ  20Ne 
 ȩ  21Ne 

Ɇɘɔɒ Ȱəɕɖəɒə Cu  ɷ 29    
ɖ= 29 ɋ = 29  n  = A ï p = 63 -29= 34  
       n = 64 -29  = 35  

Ɇɘɔɒ ȳɋɔɓə Ne  ɷ 10    
ɖ= 10 ɋ = 10  n  = A ï p = 20 -10 =  10  
       n = 21 -10  =  11  

Ȩ  20Ne 



2. ɅɊɖɔ aɘɔɒa ɒɋɘɆɑɫɝɓɔɉɔ ɋɑɋɒɋɓɘa, ɟɔ ɩ      

    ɗɐɑɆɊɔɈɔɤ ɍɋɑɋɓɔɉɔ ɕɫɉɒɋɓɘə ɖɔɗɑɎɓ   
    ɛɑɔɖɔɚɫɑə, ɗɐɑaɊaɩɘɢɗɥ ɫɍ 
Ȧ  17 ɕɖɔɘɔɓɫɈ ɫ 20 ɓɋɏɘɖɔɓɫɈ 
ȧ  20 ɕɖɔɘɔɓɫɈ ɫ 20 ɓɋɏɘɖɔɓɫɈ 
Ȩ  20 ɕɖɔɘɔɓɫɈ ɫ 21 ɓɋɏɘɖɔɓɫɈ 
ȩ  12 ɕɖɔɘɔɓɫɈ ɫ 12 ɓɋɏɘɖɔɓɫɈ 

 ȽɎɗɑɔ 

ɓɋɏɘɖɔɓɫɈ ɋɑɋɐɘɖɔɓɫɈ 

Ȧ 17  20  

ȧ 20  17  

Ȩ 17  17  

ȩ 17  37  

3. ȷɐɫɑɢɐɎ ɓɋɏɘɖɔɓɫɈ ɫ ɋɑɋɐɘɖɔɓɫɈ ə ɓəɐɑɫɊɫ 37ȷl?  
 

Ǘl 

Ca 

Mg 

Cl ɲ 17 

Ƕ = ǫ    = 17 

n = A ïp = 37 ï 17 = 20 
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II VI V III IV VIII 

˥͙ͪͯͨ ͔͔͔͍ͣͤͭ͜͡ 

VII 

Si 14 
28,086 

˿͙͜͡ͼ͚͜  
30,9738  ˾ 15 

̅ͦͫͺͦͪ  
S 32,064 

˿ͯ͡Έͺͯͪ 

16 Cl 17 
35,453 

̆ͦͪ͡  

I 

10 

18 Ar 
ˢ͎ͪͦͤ 

39,948 

He 4,0026 

˥͔͚͜͡ 

2 
(H) 

N 15,9994 18,9984  ˿12,0112 
6 

ˣͦͪ 
10,811 

˴͊ͪ͋ͦͤ 

5  ʕ F 14,0067 

˹͎͔ͭͪͦͤ͜ 

7 10 8 O 
˻͙͎͔ͫͤ͟ ˹͔ͦͤ 

Ne 20,163 
9 

̅ͯͦͪ͡ 

 ˹ 1,00797 

˥͎͔͒ͪͦͤ͜ 

1 

Kr 83,80 

˴͙ͪͨͭͦͤ 

36 

Xe 131,30 

˴͔ͫͤͦͤ 

54 

Rn [222] 

˾͊͒ͦͤ 

86 

Br 79,904 

ˣͪͦͣ 

35 

I 126,904 

ˮͦ͒ 

53 

Se 78,96 

˿͔͔ͤ͡ 

34 

At 210 

ˢͫͭ͊ͭ 

85 

é 127,60 

͔́ͯͪ͡͡ 

52 

As 74,9216 

ˢ͔ͪͫͤ 

33 

R2O RO R2O3 RO2 R2O5 RO3 R2O7 RO4 

RH4 RH3 H2R HR 

ˤ͙΅͜ 
͙͙ͦͫ͒͟ 

˶ˤ˿ 

Ǚ ǕǗǛǋ Ǌ.ƽ. ǒǫǳǪǫǱȉȉǨǦ 

 ǲǫǬǦ, ȅǰǦ ǨȋǪǴǰǶǫǲǱȄȉ 

ǲǫǸǦǱȋǽǳȋ ǨȋǪ 

ǳǫǲǫǸǦǱȋǽǳǮǻ ǫǱǫǲǫǳǸȋǨ, 

ǵǶǴǻǴǪǮǸȂ ǵǴ ǳǦǷǸǹǵǳǮǲ 

ǳǫǲǫǸǦǱǦǲ - ǫǱǫǲǫǳǸǦǲ 

ǩǴǱǴǨǳǮǻ ǵȋǪǩǶǹǵ:  

B; Si;As; Te; At .   



ǆǘǔǒǎ ǓǋǒǋǘǆǑƽǈ  

ǦǸǴǲ  ǔǰǷǮǩǫǳǹ ǲǴǱǫǰǹǱǮ ǰǮǷǳȄ 

ǲǴǱǫǰǹǱǮ ǨǴǪǳȄ ǦǸǴǲ  ǉȋǪǶǴǩǫǳǹ 

ǦǸǴǲ  ǗǹǱȂǺǹǶǹ ǲǴǱǫǰǹǱǦ ǷȋǶǰǮ 

ǵ
Ƕ
Ǵ
Ƿ
Ǹ
ȋ
 
Ƕ
ǫ
ǽ
Ǵ
Ǩ
Ǯ
ǳ
Ǯ

 

ǲǴǱǫǰǹǱǦ ǨǴǪǮ 
ǲǴǱǫǰǹǱǦ ǷǹǱȂǺǹǶ (Vƽ) ǴǰǷǮǪǹ 

ǷǰǱǦǪǳȋ ǶǫǽǴǨǮǳǮ 



4 . Ȩ ɥɐɎɛ ɓɆɗɘəɕɓɎɛ ɚɖɆɍɆɛ ɏɊɋ ɒɔɈɆ ɕɖɔ     

   ɕɖɔɗɘə ɖɋɝɔɈɎɓə, Ɇ Ɉ ɥɐɎɛ ɕɖɔ ɛɫɒɫɝɓɎɏ  
   ɋɑɋɒɋɓɘ? 
 

Ȧ  ɛɑɔɖ ï ɌɔɈɘɔ-ɍɋɑɋɓɎɏ ɉɆɍ,ɍ ɖɫɍɐɎɒ ɍɆɕɆɛɔɒ, 
ɈɆɌɝɋ ɍɆ ɕɔɈɫɘɖɥ 
        

ȧ  ɉɑɎɓɆ ɒɫɗɘɎɘɢ ɇɆɉɆɘɔ Ɇɑɤɒɫɓɫɤ 
 

Ȩ  Ɋɑɥ ɈɎɖɔɇɓɎɜɘɈɆ Ɇɑɤɒɫɓɫɤ ɕɔɘɖɫɇɓɔ ɇɆɉɆɘɔ  
ɋɓɋɖɉɫɬ 
 

ȩ  ɍɆ ɕɔɞɎɖɋɓɫɗɘɤ Ɇɑɤɒɫɓɫɏ ɍɆɏɒɆɩ 3 ɒɫɗɜɋ 
 

Ȫ  ɐəɛɔɓɓɆ ɗɫɑɢ ɒɫɗɘɎɘɢ ɛɑɔɖ 

ǶǫǽǴǨǮǳǦ 

ǶǫǽǴǨǮǳǦ 

ǫǱǫǲǫǳǸ 

ǫǱǫǲǫǳǸ 

ǫǱǫǲǫǳǸ 



ɫɎɔɥɑ ɱɝəɟɎɌəəɫ ɡɱɘɱɣəɚɏɚ ɑɗɑɘɑəɞɌ ɟ Ɏɔɏɗɫɐɱ ɖɱɗɨɖɚɡ 

ɛɜɚɝɞɔɡ ɜɑɣɚɎɔə 

ȺȶȽȴȯȱȹ 
ȰȮȷȫȳɂ ȴ2                                                                              ȴȭȴȳ  ȴ3 

ȶȬȼȭȺȹ 

ȩȶȦȺȝȸ                                  ȦȱȲȦȭ                     ȺȹȱȫȶȫȳȮ 

                                                                                         ȷ60  

                                                                                          ȷ70  

ȽȿȷɈɀȿȼ 

ȶȴȲȧȝȽȳȦ ȷȝȶȰȦ       ȲȴȳȴȰȱȝȳȳȦ ȷȝȶȰȦ        ȵȱȦȷȸȮȽȳȦ  

ɀȺȽɀȺȼ 

ȧȝȱȮȯ                  ȽȫȶȨȴȳȮȯ                             ȽȴȶȳȮȯ  ȺȴȷȺȴȶ 
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ɸ  �h�^�g�Z�d�h�\�b�c���y�d�•�k�g�b�c���k�d�e�Z�^���•���[�m�^�h�\�m   

ɹ  �j�•�a�g�b�c�����y�d�•�k�g�b�c���k�d�e�Z�^���•���[�m�^�h�\�m 
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5.   �D�b�k�_�g�v���H2   �•���h�a�h�g���H3 �± �p�_�� 

ɸ  �f�h�g�h�f�_�j�b 
ɹ  �•�a�h�f�_�j�b�� 

ɺ  �Z�e�h�l�j�h�i�g�•���f�h�^�b�n�•�d�Z�p�•�€ 

ɻ  �j�Z�^�•�h�Z�d�l�b�\�g�•���•�a�h�l�h�i�b 




