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ʕʣʝʢʪʨʦʥʥʦʝ 

ʩʪʨʦʝʥʠʝ

F [He] 2s22p5

Cl [Ne] 3s23p5

Br [Ar] 3d104s24p5

I [Kr] 4d105s25p5

At [Xe] 4f145d106s26p5
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http://www.chem.asu.ru/org/ochem_bio/TOOX/e-otr.jpg



˿͍͚͍ͦͫͭ͊ ͍͊ͭͦͣͦ ͎͎͔͍͊ͦͤͦ͡

0

200

400

600

800

1000

1200

1400

1600

1800

0 10 20 30 40 50 60 70 80 90

˿
̏
 
͙
 
˽
ˮ
Σ
 
͟
˨
͗
κ
ͣ
ͦ
͡
Έ

ˢͭͦͣͤ·͚ ͔ͤͦͣͪ

˽ˮ

˿̏0

0,2

0,4

0,6

0,8

1

1,2

1,4

0 10 20 30 40 50 60

˾
͊
͒
͙
ͯ
ͫ
 
͊
ͭ
ͦ
ͣ
͊
 
ό
͟
ͦ
͍
Φ
ύ
Σ
 
ˢ

͊ͭͦͣͤ·͚ ͔ͤͦͣͪ



˿͔͔͙ͭͨͤ ͙͔͙ͦͫͤ͟͡Ύ

¬®¬® ¬
¬®

+1, -1

¬®¬ ¬
¬®

¬

¬ ¬ ¬
¬®

¬ ¬

¬ ¬ ¬
¬

¬ ¬ ¬

+3

+5

+7



˸͔͔͗ͣͦͯ͟͡͡Ύ͔ͪͤͦ 
͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͍ ̆2

8

-250

-200

-150

-100

-50

0

50

100

150

200

250

1 1,5 2 2,5 3

́
Σ
 
˿

˨͙ͤ͊͡ ͍ͫΎ͙͘Σ )

́ ͨ͡

́ ͙ͨ͟



̆ͦͪ͡ όнл0C), ͋ ͪͦͣ (200C), ͙ ͦ(͒400C)



͍͔́ͪ͒·͔ ͙ ͙͙͔͗͒͟ ͻͦͪ͡ ͙ ͋ͪͦͣ 9

ʊʧʣ= - 7,25ʦʉʊʧʣ= - 101ʦʉ

ʊʢʠʧ= - 34ʦʉ ʊʢʠʧ= 59,2ʦʉ



ˮͦ
ʊ͒ʧʣ= 113ʦʉ

ʊʢʠʧ= 186ʦʉ



̅ͭͦͪ

https://upload.wikimedia.org/wikipedia/com

mons/1/1b/Liquid_fluorine.jpg

ʊʧʣ= -220ʦʉ

ʊʢʠʧ= -188ʦʉ

http://900igr.net/up/datai/210337/0003-002-.jpg
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ʕʥʪʘʣʴʧʠʷ ʜʠʩʩʦʮʠʘʮʠʠ,

ʢɼʞ/ʤʦʣʴ

ʄʝʞʲʷʜʝʨʥʦʝ

ʨʘʩʩʪʦʷʥʠʝ, (ʧʤ)

͍͚͍ͫͦͫͭ͊ F2 Cl2 Br2 I2

˨͙ͤ͊͡ ͍ͫΎ͙͘ ̆- ,̆ ) 1,43 1,99 2,28 2,66

͔͎͙̏ͤͪΎ ͍ͫΎ͙͘Σ ͟˨͗κͣͦ͡Έ158 243 193 151



˥͎͔͊ͦͤ͡· ςͭ ͙͙ͨ;ͤ·͔ 
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ʌʪʦʨ ïʩʘʤʳʡ ʩʠʣʴʥʳʡ ʦʢʠʩʣʠʪʝʣʴ ʠʟ ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ:

Xe + F2 = XeF2 DrH
ʦ

298 = -176 ʢɼʞ

Xe + 2F2 = XeF4 DrH
ʦ

298 = -252 ʢɼʞ

ʌʪʦʨ ʩ ʚʦʜʦʡ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʢʘʢ ʦʢʠʩʣʠʪʝʣʴ:

2F2 + 2H2O = 4HF + O2

F2 + HCl = HF + Cl2

Cl2 + HBr = HF + Br2



Cl2 + H2O HCl + HClO  

ʂʦʥʩʪʘʥʪʳ Cl2 3,9*10-4 ; Br2 7,2*10-9 ; I2 2*10-13

ʈʝʘʢʮʠʷ ʜʠʩʧʨʦʧʦʨʮʠʦʥʠʨʦʚʘʥʠʷ ʛʘʣʦʛʝʥʦʚ ʦʙʨʘʪʠʤʘ:

Br2 + 2KOH = KBr + KBrO + H2O ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ   

HBr + HBrO = Br2 + H2O ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ     

Cʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ:

Cl2 + 2NaOH     NaCl + NaClO + H2O 

Cl2 + 6NaOH 5NaCl + NaClO3 + 3 H2O 

½½­½
Co0

½½­½
Co50

˨͙ͫͨͪͦͨͦͪͼ͙͙͍͙͔ͦͤͪͦ͊ͤ
͎͎͔͍͊ͦͤͦ͡ ͍ ͍͔ͦ͒



˾͍͙͊ͫͭͦͪͣͦͫͭΈ ͻͦͪ͊͡ ͍ ͍͔ͦ͒



˾͍͙͊ͫͭͦͪͣͦͫͭΈ ͋ͪͦͣ͊ ͍ ͍͔ͦ͒



˾͍͙͊ͫͭͦͪͣͦͫͭΈ ͙͍ͦ͒͊ ͍͔ͦ͒



˥͎͔͊ͦͤ͡· ͍ ͔ͤͨͦ͡Ύͪͤ·ͻ 
͍͙͔ͪ͊ͫͭͦͪͭ͡Ύͻ

Å˨ ͔͊ͤ͟ Ҍ ͋ͪͦͣͤ͊Ύ 
͙ ͙ͦ͒ͤ͊Ύ ͍ͦ͒͊

ÅCCl4 + ͙ ͦ͒ͤ͊ΎΣ ͋ͪͦͣͤ͊Ύ 
͙ ͻͦͪͤ͊͡Ύ ͍ͦ͒͊



ˮͦ͒

Åˮ ͦ͒ ͍ ͙͔ͫͨͪͭΣ ͎͔͔ͫ͊ͤ͟Σ ͔͔͋ͤͦ͘͡

Åˮ ͦ͒ͤ͊Ύ ͍ͦ͒͊ ͫ ͙ͫͦͦͣ͟͡͡



˾͔͊͟ͼ͙͙ ͎͎͔͍͊ͦͤͦ͡ ͫ ͔͙ͣͭ͊͊ͣ͡͡

ÅCl2 + Cu = CuCl2

Å(I2 + 2Cu = 2CuI (t))

Å3Cl2 + 2Fe = 2FeCl3 (t)

Å(3Fe + 4I2 = Fe3I8 (t))



3Cl2 + 2Sb = 2SbCl3

SbCl3 + Cl2 = SbCl5

5Cl2 + 2P = 2PCl5

PCl4
+PCl6

-

3Br2 + 2Al = 2AlBr3

5Br2 + 2P = 2PBr5

PBr4
+Br-

3I2 + 2Al = 2AlI3 7Br2 + 2P = 2PBr7

PBr4
+Br3

-

˾͔͊͟ͼ͙͙ ͎͎͔͍͊ͦͤͦ͡ ͫ 
͔͔͙ͤͣͭ͊͊ͣ͡͡
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Al2Cl6 AlF3

https://upload.wikimedia.org/wikipedia/com

mons/thumb/6/63/Aluminium-trifluoride-3D-

polyhedra.png/800px-Aluminium-trifluoride-

3D-polyhedra.png



˽͙͎͎͔͙ͦ͊ͦͤ͒͡͡·

Å˿ l-ό͎͙͒ͪΦύ  Ҍ Cl2 Cl3
-ό͎͙͒ͪΦύ˴ Ґ лΣн

ÅI-ό͎͙͒ͪΦύ  Ҍ I2 I3
-ό͎͙͒ͪΦύ

K[I2Cl]     K[I2Br]      K[I3]
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˥͎͔͍͊ͦͤͦͦ͒ͦͪͦ͒͡·˹̏

HF HCl HBr HI

͔͔́ͣͨͪ͊ͭͯͪ͊ ͙͔͙ͨͤ͟ΎΣ 0˿ +19,5 -85,0 -66,7 -35,3

˿͔͔ͭͨͤΈ ͙͒ͫͫͦͼ͙͊ͼ͙͙ лΣм ˸ -ͪͪ͊ 0,09 0,93 0,94 0,95



˽͍͙͍͊ͦ͊͟͡Ύ ͙ͫͦͭ͊͟͡ ˹F

ͫͯͻ͔͍͔͙͔ͦͭͪ͊ͤ͡ ͔ͫͭ͊͟͡Υ͔ͣͦͪͦ͟ ͍͔͙͔ͭͪ͊ͤ͡Υ

SiO2 + 4HF = SiF4 + 2H2O SiF4 + 2HF = H2[SiF6]

http://stranamasterov.ru/img/i2012/04/06
/vse-p.jpg

http://glasscon33.ru/sites/default/files/
products/kust.jpg



HF  L

4HCl+ MnO2 =  MnCl2 + Cl2 + 2H2O

16HCl+ 2KMnO4 = 2MnCl2 + 2KCl + 5Cl2 + 8H2O

KCl+ H2SO4(͟ ͦͤͼ.) = KHSO4 + HCl

2KBr + 3H2SO4(͟ ͦͤͼ.) = 2KHSO4 + SO2 + Br2 + 2H2O 

8KI+ 9H2SO4(͟ ͦͤͼ.) = 8KHSO4 + H2S + I2 + 4H2O 

ˤ͍͙͔ͦͫͫͭ͊ͤͦͭ͡Έͤ·͔ ͍͚͍ͫͦͫͭ͊ ˹̏





˾͔͊͟ͼ͙Ύ Cl2ͫ ͙͋ͪͦͣ͒ͦͣ ͙ ͙͙ͦ͒͒ͦͣ

h-ClBrI-t.avi



ʆʙʨʘʪʠʤʦʝ 

ʜʠʩʧʨʦʧʦʨʮʠʦʥʠʨʦʚʘʥʠʝʙʨʦʤʘ

Br2OHH-3ktV1



3 Cl2 + 2 Sb = 2 SbCl3 h-dojd-t.avi 0:11

˾͔͊͟ͼ͙Ύ Cl2ͫ ͫͯͪΈ͚ͣͦ


