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THE FIRST IN CHEMISTRY

THE FIRST Ε΍έΪϘϠϟ

THE FIRST in Chemistry

اŜǀƧźŤƫ اźƈƴƘƫي ƺưƬƫاد  
 żǀƠƫا ŚƸƇاƺųو ŠǀŗŚǀưǀƨƫاŠǀŗŚƿ

THE FIRST IN CHEMISTRY

Γέάϟ΍ ΐϴϛήΗ

 ΕΎϧϮΗϭήΒϟ΍ ΕΎϧϭήΘϴϨϟ΍

ΕΎϧϭήΘϜϟϹ΍ ΋ΎϴϤϴϜϟ΍ ώϴμϟ΍Δϴ

ήμϨόϟ΍

C
6

12

 ǃʹƠ ̮ͪ ȶƖ Ɵ̮ ʭȵƖ ƙ̞ͭǍͪ͟ Ǌͬǀ̯ ͲɵȶƖ Ɵ̮ Ȇ ĸ ̯ ɵͬˇȬ ƃ̠ Ȱƕ Ɵ̮ Ȇ ƙ̞ͭǍͪǀ

 ʹͥ ˜ɭͬˇȸƖ Ɵ̮ ʭȵƖ Ǎͪ͟ Ǌͬǀ̯ ͲɵȶƖ Ɵ̮ Ȇ ƙ̞ͭ
ĳ

 ̞Ǎͪǀ̯ ɵͬɲʹɫͪȶƖ Ɵ̮ Ȇ ƙͭ

18

19
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THE FIRST IN CHEMISTRY

ή΋ΎψϨϟ΍
ΘϜϟ΍ ΩΪόϟ΍ ϲϓ ϒϠΘΨΗϭ ϱέάϟ΍ ΩΪόϟ΍ βϔϧ ΎϬϟ ήμϨόϟ΍ Ε΍έΫ ϲϫ ϲϠ

 " ΕΎϧϭήΘϴϨϟ΍ ΩΪϋ ϑϼΘΧ΍ ΐΒδΑ "

C
6

12

C
6

13

 ϢϜϟ΍ ΩΪϋΔϔϴυϮϟ΍ΰϣήϟ΍ ΔϤϴϘϟ΍"Ϣϗήϟ΍"

 ʌɲʹ Ƃǔ̯ ȺƖ ʹͥ
n

ϴ΋ήϟ΍ ΔϗΎτϟ΍ ΕΎϳϮΘδϣ ΩΪΤϳΔϴδ
ΕΎϧϭήΘϜϟϹ΍ ΩΪϋ

K , L , M , N , 

O , P , Q

 ͪǊ̞ɭͮȶƖ ǃʹ͟ΔϗΎτϟ΍ ΕΎϳϮΘδϣ ΖΤΗ ΩΪΤϳ
s , p , d , f

 ɲʹǾ̞ɭͪʭͪ˥ȹƗ ʹͥʌ ΖΤΗ Ϟϛ ϲϓ ϙϼϓϷ΍ ΩΪΤϳ
ΎϬϟΎϜη΃ϭ ϱϮΘδϣ

s    ,   p   ,   d   ,  f

 ʹͥ ȭ ̯ͪ ͪɦ ˥ȹƗ ϥϭήΘϜϟϹ΍ ΔϛήΣ ωϮϧ ΩΪΤϳ

20

21
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 ϱϮΘδϣ
 ΔϗΎτϟ΍
ϲδϴ΋ήϟ΍

ΰϣήϟ΍
ΕΎϳϮΘδϤϟ΍ ΖΤΗϙϼϓϷ΍ ΩΪϋ

 ΩΪϋ
ΕΎϧϭήΘϜϟϹ΍

1

2

3

4

Ks12

Ls , p48

Ms , p , d918

Ns , p , d , f1632

THE FIRST IN CHEMISTRY

 Ʊ̣ ˟Ȑͪ Ƃ̠ Ȱƕ Ɵ̮ Ȇĸ
 ƙ̞ͭǍͪǀ̯ ɵͬˇȬ ƃ̠ Ȱƕ Ɵ̮ Ȇĸ

ϲϧϭήΘϜϟϹ΍ ϊϳίϮΘϟ΍
ϱΪϋΎμΘϟ΍ ˯ΎϨΒϟ΍ ΃ΪΒϣǀ̞ ͲɭȎͪǀƂƕ Ƃƕ̮ ͲɫɁ

ϔΨϨϤϟ΍ ΔϗΎτϟ΍ Ε΍Ϋ ΔϗΎτϟ΍ ΕΎϳϮΘδϣ ΖΤΗ ϸϤΗ ϥ΃ ΕΎϧϭήΘϜϟϺϟ ΪΑϻ ϻϭ΃ Δπ
 ϲϠϋϷ΍ ΔϗΎτϟ΍ Ε΍Ϋ ϢΛ

22
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THE FIRST IN CHEMISTRY

ΪϧϮϫ ΓΪϋΎϗ

ϹΎΑ ΃ΪΒϧ ϢΛ ϻϭ΃ ϱΩ΍ήϓ ΪΣ΍Ϯϟ΍ ϱϮΘδϤϟ΍ ΖΤΗ ϙϼϓ΃ ΕΎϧϭήΘϜϟϹ΍ ϸϤΗ Ν΍ϭΩί
βϛΎόϣ ϝΰϏ ϩΎΠΗ΍ ϲϓ

20 Ca :

THE FIRST IN CHEMISTRY

ήΘϜϟϹ΍ ΐϴΗήΘϟ΍ ϲϓ Ε΍˯ΎϨΜΘγ΍ϲϧϭ

24 Cr :

29 Cu :

24

25
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THE FIRST IN CHEMISTRY

ΩΎόΒΘγϺϟ ϲϟϭΎΑ ΃ΪΒϣ

όΑέϷ΍ ϢϜϟ΍ Ω΍Ϊϋ΃ Ϣϴϗ βϔϧ ϢϬϟ ϦϴϧϭήΘϜϟ· ΪΟϮϳ ϻ Ύϣ ΓέΫ ϲϓΔ

 ϱϮΘδϤϟ΍ ΖΤΗ ϲϓ ϦϴϧϭήΘϜϟϹ΍2s................. ʹͥ ȭ ̯ͪ ͪɦ ˥ȹƗ

 ϱϮΘδϤϟ΍ ΖΤΗ ϲϓ ϦϴϧϭήΘϜϟϹ΍2Px................. ʹͥ ȭ ̯ͪ ͪɦ ˥ȹƗ

 ϱϮΘδϤϟ΍ ΖΤΗ ϲϓ ϦϴϧϭήΘϜϟϹ΍2p................. ǃʹ͟ Ǌ̞ͪɭͮȶƖ

THE FIRST IN CHEMISTRY

.1         ̮ǔʹƠ͟ ˘ʿȴƖ Ƽͪ͟ɪʹǔͪ Ƃƕ ʹͥͪ ȑ ƙ̞ͭǍͪǀ̯ ɵͬˇȬ ƃ̠ Ȱƕǀ ƙ̞ͭǍͪ͟ Ǌͬǀ̯ ͲɵȶƖ Ɵ̮ Ȇ ̞ɃCl = 17

❑17ϭ ϥϮΗϭήΑ18 ϥϭήΘϜϟ·
❑17ϭ ϥϮΗϭήΑ17 ϥϭήΘϜϟ·

❑17ϭ ϥϮΗϭήΑ16 ϥϭήΘϜϟ·
❑35ϭ ϥϮΗϭήΑ18 ϥϭήΘϜϟ·

.1 ʹͥ ˜Ȉ ƹ͟ ɪʹǔͪ͟ ɀ Ƃ̠ Ȱƕ ƾͬƠƟͪ ǃʹ͟ ɪͬɹǌͬ
❑14ϭ ϥϮΗϭήΑ14 ϥϭήΘϴϧϭ14  ϥϭήΘϜϟ·
❑14ϭ ϥϮΗϭήΑ13 ϥϭήΘϴϧϭ14 ϥϭήΘϜϟ·
❑13ϭ ϥϮΗϭήΑ14 ϥϭήΘϴϧϭ13  ϥϭήΘϜϟ·
❑13ϭ ϥϮΗϭήΑ27 ϥϭήΘϴϧϭ14  ϥϭήΘϜϟ·

26

27
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THE FIRST IN CHEMISTRY

.1 ƹ͟ ɪʹʉɲͪʭͪ˥ȹƗ ƾͬƠ ̮ͪ Ȫ ʹͥͪ ǒǀ̯ ɵͬˇȬ ƃ̠ Ȱƕ ̻ǊʹƠͪ͟ ɪͬȶƖMg̯ɵʹǚͪ Ƃ̠ Ȱƕ ͖ͬ Ȏ̞ͬʧȴƖ ǃʹ͟ ɪͬʉɁ ʹͥͪ ȑ
❑2s2,2p5

❑3s2

❑2s2,2p1

❑3s2,3p1

Ġ.Ȱƕ ʹͥͪ ȑ ƙ̞ͭǍͪǀ̯ ɵͬɲʹɫͪȶƖ Ɵ̮ Ȇ Ƽͪ͟Ǌʹ Ƃ̠
Cr

24

52 3+

❑24

❑28

❑25

❑27

THE FIRST IN CHEMISTRY

.1 Ƃǔ̯ ȺƖ ǃʹ͟ɪͬʉ˦ȹƗ ʹͥͪ ȑ Ʊ̣ ˟Ȑͪ Ƃ̠ Ȱƕ Ɵ̮ Ȇ ͌Ț ʹͥʌɲʹ
M

❑7

❑9

❑6

❑5 

.1 Ȁ ͊ȐͬƂƕ ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙ̞ͭǍʹ͟ ɪͬʉ˦ȹƗ ̥ͭ ɹǌͬ ǃʹƂƕ ͖ͬ Ȏ̞ͬ
❑4s

❑3d

❑4p

❑4d

28

29
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THE FIRST IN CHEMISTRY

.1 ʹͥ ˜Ȉ ͓ͪ ɳʹ Ͳǚǀ̯ ɵͬɲʹɫͪȶƖ ƾͬƠƟͪ ǃʹ͟ ɪͬɹǌͬ ............ ͬɵˇȸ ƃƖƟ̯ ͪ́ ɀ Ƽͪǀ̯
❑1

❑2

❑3

❑5 

.1 ȶƖ ̯ʡɩͪʭ˘ȼ ̩ɬʹɹǵ ̯ ͲɵɫͬʭǊʹ ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙ̞ͭʯǊʹƠͪ͟ ɪͬȶƖ ǃʹƂƕ ǃʹƠ ̮ͪ ȶƖ ƾƟ̮ Ȇ ǃʹ ̮ͪ ĸ12

❑1s2,2s2 ,2p7,3s1

❑1s2,2s2 ,2p6,2d2

❑1s2,2s2 ,2p6,3s2

❑1s2,2s2 ,2p8

THE FIRST IN CHEMISTRY

.1 ƙ̞ͭǍͪǀ̯ ɵͬˇȬ ƃ̠ Ȱƕ ͪ͒ Ɂ Ɵ̮ Ȇ ̯ ͲɵȗƂƕ ̞̂ Ͳǌ ʹͥ ȭ̞ɭͬȶƖ ƙ̞ͭǍͪ͟ Ǌʹ Ƃ̠ Ȱƕ ǃʹƂƕ ƾͬƟ̯ ͪ́ ˥ȹƗ
❑.

❑.

❑.

❑. 

p
3-

Cr
3+

Fe
3+

O
2-

.1 Ƃ ǒ̞ɭʹ˦ɮʹːȵƖ ƾ ̯ͪ ɅƠ ͳ̥ ɫͬȗ ͖ͬ ɫʹȪ̞ɭͬȶƖ ̯Ǻ̞ɭͪʭȵƖ ǃʹƂƕ Ƃ̞ʧǘͪ ʹͥ
❑ ϡϮϴΜϴϠϟ΍Li 

❑ ϦϴΟϭήΘϴϨϟ΍Ni

❑  Δπϔϟ΍Ag

❑ ϡϮϴδϨϐϤϟ΍Mg 

30

31


