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:1-1א–Concept of Atom- Historical view     
א(Atom)FאאE-

אאאFIndivisibleEא٤٠٠אאאא
(Greek philosophers)אאא

Invisibleא(discrete)אBuilding)Block 
of MatterE،אא
אאאK

١٨٠٥–١٨٠٨אאאאא
א،אאאאאאא

אא،אאאא
FModern Atomic TheoryEאאאאא

אא
אW

١J אאא–אאK
٢J אאאאאאא

אאK 
٣J אאאא

(Compounds)K 
אאאאFאאאE
K

١٨٩٧אא(J.J.Thomson)
אאFCoilEאאאא

F(Spark Coil)א١1-K
אאFA beam of Light E

אאEvacuated Tube) Eאאאא
F(Cathode RayאאFDeflectionEאא

אאFElectrical Field EאאFMagnetic FieldKE
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אאאאW
אאFParticlesEא

،אא
אK

















(1-1)Wאא
[א(Ref.): Whitten , etal , General Chemistry with Qualitative 

Analysis , 3rd ed., Saunders college publishing ١ ]. 


FRatioEאא،
FNobel prizeKEא١٩٠٦אאא

١٩٠٩אא (Robert Milliken) 
Measureאאאאאאא

F(2-1)אKE
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אאאאא
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(2-1)א WאF١אKE


 אא (Chamber)

אאא(Randomly)אאא
אאא،

(Adjustment)אאאאאא
א  א א  א  ،א     

  א א  ،א  ،א  א   
אא-אא

אא א  א א   א א  ،א 
(Combination)          

א١٠×٩٫١١ي אJ٢٨K
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١٩١١אאא(Ernest Rutherford)א
אאFGold Foil ExperimentEא

אאאK
אFא

F+24    HeEא،W
١J אא(Alpha particles)

אK 

٢J 
8000

1אאאא
אK 







 







(3-1)WF١אKE
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אאאW
אאאאא

،אאאאאאאא
אאK

אא(Empty Spaces)אא
אאאאאאאאאK

אאאאאאאאא
FאEאFProtonsE،

אאאא
אא،אאאאK

١٩٣٢אא(James Chadwick)א
אאאא(Neutrons)K

אאאאאאא٩٠
אאאא،אאא

אאK
١א–١אאא

 



אאאאא
א

א
אe١١}٩×١٠J٢٨ ١L١٨٣٧
אP+ ٦٧٣}١×١٠J٢٤١
אn٦٧٥}١×١٠J٢٤١
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2-1WBohr Model for Atom     
١٩١٣אאא(Neils Bohr)

אאאW
١J אאK
٢J אאאאאא

אאא(Orbits)א(Energy Levels)(Shells)K
٣J אאאאאאK

אא P, O, N, M, L, K אאאא،אK
אא،אאא١،٢،٣،٤،٥،٦KKKKKKKא

אאא،אא١אאאאK
٤J אאאאאא

אאאK
א

....…> P > O > N > M > L > K
٦ < ٥ < ٤ < ٣ < ٢ <١ > ………

אא
אאאk١אאאK

٥J אאK
٦J אאאא2n2 n 

אאאאW
אאאאאאאא=٢×٢٣=١٨K

אא
אFEאאאאא،K 
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3-1WאאאאAtomic and Mass Numbers
אאאאא،אא

אאאאאK
א

אא=אFP+E=אFe¯.(  
אאאאאאאאאאאא

אאאאאאK
אאאאאאאK

אא(Henry Moselely)אאא
אאאFX-RayKE

Sumאאא٠
א=P++n

אאאאאאאא
אאאאאאK

Wא

Na
23

11אא
4-1WאאAtomic Mass Unit

אאאאאאאא
אFאאEאאאא

(amu) FאאEאאK
אאאא-١٢

אאW
אFHeE٤amuאא؟א

4×
12
1 א-١٢אא 3

1
 

א- ١٢K
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אאא (Unified Mass Unit) u 
א(Dalton)K
(2-1)אאאאאאאא

אא١٦אאא






אאאאאאP+ne


אאא
אH ١١١٠١١JJ

אHe ٢٤٢٢٢٢JJ
אLi ٣٧٣٤٣٢١

אBe ٤٩٤٥٤٢٢
אB ٥١١٥٦٥٢٣

אC ٦١٢٦٦٦٢٤
אN ٧١٤٧٧٧٢٥

אO ٨١٦٨٨٨٢٦
אF ٩١٩٩١٠٩٢٧
אNe ١٠٢٠١٠١٠١٠٢٨

אNa ١١٢٣١١١٢١١٢٨١
אMg ١٢٢٤١٢١٢١٢٢٨٢
אAl ١٣٢٧١٣١٤١٣٢٨٣

אSi ١٣٢٨١٤١٤١٤٢٨٤
אp ١٥٣١١٥١٦١٥٢٨٥
אS ١٦٣٢١٦١٦١٦٢٨٦
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 5-1WאאאIsotopes and Atomic Weight
אאאאאא

(Chemically Identical)אאא،אא
אאFnEאאK

אאאF،
א،א،אEאאא،K

אאאאא
Natural Abundance) (%אאאאא

W
אאאאאאאK

אFW٩}٩٠%ENe20
10،F٣}٠%ENe21

10،F٨K٨%ENe22
10

אאNe20
10 אא،א

אאאNe22
10-א –

١٠%K
אאא

א-١٢אאאאא
אאW

אMg،אאאאאא
א_אאאאאא


אא%אא
Mg24

12 ٧٠}٧٨٩٨٥٠٤}٢٣
Mg25

12 ١٣}١٠٩٨٥٨٤}٢٤
Mg26

12١٧}١١٩٨٢٥٩}٢٥
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אא=א%×אא١Hא%×א٢אHא%×א
٣אK

               = ٢٥٫٩٨٢٥٩ × ٠٫١١١٧ + ٢٤٫٩٨٥٨٤× ٠٫١٠١٣ + ٢٣٫٩٨٥٠٤× ٠٫٧٨٧٠  
               = ٢٫٩٠٢ + ٢٫٥٣١ + ١٨٫٨٨  
               = ٢٤٫٣١٣ amu.  

 
(3-1)אאK

 

אאא%אFamuE
אא

FamuE

א
B10

5 

B11
5

٦}١٩
٤}٨٠

٠١٢٩٤}١٠
٠٠٩٣١}١١

٨١١}١٠

א
O16

8 

O17
8 

O18
8

٧٥٩}٩٩
٠٣٧}٠
٢٠٤}٠

٩٩٤٩١}١٠
٩٩٩١٤}١٦
٩٩٩١٦}١٧


٩٩٩٤}١٠

א
Cl35

17 

Cl37
17 

 

٥٣}٧٥
٤٧}٢٤

٩٦٨٨٥}٣٤
٩٦٥٩}٣٦


٤٥٢٧}٣٥

א

Fe54
26

Fe56
26

Fe57
26

Fe58
26 

٨٢}٥
٦٦}٩١
١٩}٢
٣٣}٠

٩٣٩٦}٥٣
٩٣٤٩}٥٥
٩٣٥٤}٥٦
٩٣٣٣}٥٧


٨٤٧}٥٥
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6-1Wאא Oxidation Number and Valence Number
(Attempt)אא

(Complete Outer Energy Level)Fאאאא
אאאKE

אא(Saturated)
א(Gain)א(Loss)אא(Sharring)אא

K
אאאאאאא   

(Valence Electrons)،אא
אא،

אאאא
(Absolute Number)FEאאzאx

אאאאH–אאא
אאאאאא(Oxidation Number)א

א(Oxidation State)K
אאאאא

אאאK
אאא(General Rules)אאאא

אאK
١J אאאאא(Free atoms)אK
٢J אאאאאאאאאא

WO2، O3، S8،N2، Cl2KKKKKKKK
٣J אאאHא١W(except)

אאאא(Hydride)FWLiAlH4،NaBH4E
א-١K

٤J א–אאא-٢
אאאא(Peroxides)K
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FW H2O2 אEאאא
- ١אאאאאOF2

אאאאאאH٢K
٥J אאאאאK
WאאLi+،Mg2+،Al3+H١H٢H٣אא
٦J אאאאאאאאא

אאאK
Wאאא−2

4 SO
אא=אאHאא

אאאא
אא=H٦FH٤×–٢E
אא=H٦FH–٨E
אא=–٢אאK

٧J אא(Covalent Compounds)אא 
 (Ionic Compounds) אאאאאאא

Kאא
WNa2SO4 

 = ٢×אאH١×אאH٤×אא


=٢×HF١HE١×HF٦HE٤×FJ٢E
=H٢H٦FHJ٨E
=

אאאK
٨J אאאאא(Metals)א،א

Kא(Non- Metals)אאאא
WאNaClאאא–אא

H١א- ١K
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WאאאאאאW
FEN2O4אא
١J אאzא٤א12xא

א=J٢
٢J אאאzx٧

١٣אאאאא–
אאאאK 

א٤×אHא٢×א=א
FJ٢E×٤ + N×٠ = ٢ 

J٨ + 2 N = ٠ 
     2N=H٨

H٤=N =H٨L٢
אאN2O4= H٤

FE NH3א
١J אאא–אאא=H١
٢J אNH3–אאא

אאא 
٣H H N =  
٣×HF١E H N =  

H٣HN=
N=H٣
N=H٣

אאאNH3H٣K
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FENO3א(Nitrate) 
١Jאאzאאאאאאx

אא٢ -אK
٢Jאא–אאאא

אאאאאzא٦א١٣x
אW

FJ٢E٣HN=J١
J٦HN=J١

N=J١H٦
N=H٥

אאאאNO3H٥K
FEN2א

אאאאzאאx
אאאאא،א٢١٢K


7-1Wאאא

Classification of Elements and Chemical Reactivity 
אאאאאאא

אאאאא
אא،אאאאאא

،אא،א،אאאאאאK
١J אאMetals

אאא،אא
אא،،אאא

א،א،א،א،אK






א١٠٨אא
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٢J אאNon Metals
אאא،אא

אא،،א،אאא
אא،אK

٣J אאMetalloids Or Semi Metals
אאאאאאא

א،א،א،אאאK
٤J אאאNoble Gases

אאאאאא
א،אאאאאא

אאאא،א،א،אאK
אאFאאEאא

אאאאאK


8-1WאאאאAtomic Spectrum and Quantum Numbers        
אאא(Gas State)

אאאא(Excited State)אאא
(Prism)אא(Line Spectrum)،

אאא
،אK












א١٠٨אא
אאאאא
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(4-1)א אאF١אKE
אאאא(Visible region)

אא(Electromagnetic Spectrum)אא
אאאא(Infrared)א

(Ultraviolet)،אאא)WHe+,
 3Li++

2(
אאאK











(5-1)אאאאF١אKE
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אאאאאאא
אאאא

،אN, M, L, K KKKKKKKKKKKKKKKKKKKKKKKKKKKK،א
אאאאא

Theory)(Mechanical Quantumאאא
(Principle Quantum Number)  אאאאאא

אא،אאn
(Positive Integer) n=١،٢،٣،٤،٥،KKKKKKKKKKKK

אאאא
א،אאאא

אאא،אא
(Magnetic Field)א(Zeeman Effect)

אא(Sommerfeid)אאאאא
אאאא

،אאh, g, f, d, p, s KKKKKKKK
אאאאאא

אא(Secondary Quantum Number)אאL
אאFnJ١KE

אאW
אאאאFLEאאאאאn=٣K

L=،١،٢،FKKKKKKnJ١EאאL=٣-١=٢
Lא

L=،١،٢
אאFאאאE

אא،אאאא
אא( L )אאאא،

אW
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אאWs p d f KKKKKKא
אאאאL ١٢٣٤KKKKKKא

אאאא(Individual)   
(Orbitals)אא(Spatial Orientation) Fא٢١אH

٢٢Eאאאאאאא
א(Magnetic Quantum Number)אאML،אא

אאא–LאHLאאW
ML=HLFE،KKK،KKKK،،KKKK،KKKKK،JLFE

L=אא
אאW

אאאאאL٢؟
ML=H٢،H١،0،-١،-٢

L=٢אאdMLאd
אאאאK

١٩٢٥(Double Line)א
(Emission Spectrum)אאאא(Alkali Metals)

אאאאFSpin Eא
א،אאא،

אאאאאאאא
אאא،אא،א

אאאאא
אא،אאאאK

אאאא
אא(Spin Quantum Number)אMs

אאH
2
1J

2
Kאא1

אאאאzMS, ML, L, nx
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١J אאאאאא
אאאאאא،א

אא(n)K
٢J אאאאאאא

אאFLKE 
٣J אאאאאאא،אא

אFMLKE 
٤J אאאאא،אאFMSKE 

(4-1) אWאאאML,L,nאאK
א

אא
א

א
א

אn
אא

אL
אאML

א
١1S ١
٢2S ٢

2P ١J١،،H١
٣3S ٣

3P ١-١،،H١
3d ٢-١-،٢،،H١،H٢

٤4S ٤
4P ١-١،،H١
4d ٢-١-،٢،،H١،H٢
4f ٣-٣،-٢،-١،،H١،H٢،H٣

אאאW
١J אאאאאאאFnKE
٢J אאאאK 
٣J אאאאאאאאK 
٤J אאאאאאאאK 
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9-1Wאא Electron Configuration Of Atom         
אאאא

אאאאאאא
אאא،אאא

אאאאK
אאאאאאאW

١J אאאאאאאא
W 

1s 2s 2p 3s 3p 4s 3d 4p 5s  4d 5p 6s 4f 5d 6p 7s 5f 6d 7p 8s
אאא

אאאא(Numerical Order)F4s
3d–3d4sאאאאאאא

אאאEאא
Fn+LEאאאאאאFn+LEא
Fn+LEאאn،nL

אאאאאאאK
W3s4P؟

אאאn+L3sF٣H=٣Eא3pF٣H١=٤E
3אsא3pאאK
Wא6s, 4d, 5pFn+LE٦F

KE
אאאLאאd, p, s،א،א،

אא(Respectively)אn+L6אs
אאאאW

4d      ,     5p     ,      6s
אא

٢J אאאMLא p, s,   f, 
d ١}٣}٥}٧אאF20E،אאאא
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Kאאאאא،
אא f, d, p, s אאא١}٣}٥}٧אא،

אאאאא
אK 


אאאאאאאא

s  ١

  p ٣


   
 d ٥
 
 f٧


٣Jאא(Maximum Capacity)אאאאאK

אאאאאf, d, p, s ٢،٦،١٠،١٤אאK
אאאאאא

אK
,………..1s2 2s2 2p6 3s2 3p6 4s2 3d10 

אאאא
אאאאK

٤Jאאאא
אאאFאEאאFE

א،אאאאאאאא
אאK

אאאאאאאאאא

א2א
1

+=SMאאאאא2
1

−=SMK
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אאאאאאK
אFPauli Exclusion PrincipleKE

אW؟אאאאאא



٥J FHund's RuleEJאאאא

אאאKאאK
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Wאאאאnd10, nd7, nd5, np5, np3, np2, ns2, ns1אא
אאא؟

אW
אאאאאא

ns1 
 

ns2 
 

np2 
 

np3 
 

np5 


 
nd5 
 

nd7 
 

nd10 
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Wאאאאא8O,3Li11Na,
FEאאK
FEאאK

3Li :      1s2        2s1 
 

 

 
 

8O:          1s2      2s2            2p4 
 
 
 

11Na:       1s2           2s2                       2p6                        3s1 
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W
אאאאאאאאאאאK

Wאאאאאאא
אאאאאאK


אא א

א
אאאא

אn L MLMS

1s2١- 1 / 2

3s2٣- 1 / 2

2p3٢١H١+ 1 / 2

4p5٤١- 1 / 2

3d5٣٢H٢+1 / 2

3d7٣٢J١- 1 / 2

4d3٤٢+ 1 / 2

4f6٤٣H٢+ 1 / 2

5f13٥٣H٢- 1 / 2

 
WאאFEאK

אאאאאK
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FWEאאאאאאW
15P3-, 15P3+ , 15P , 8O2- , 8O , 7N4+ , 7N3- , 7N , 1H+ , 1H  

אFWEאאFKEאאK


1H:        1S1 


 
1H+:      1S0 


 

7N:       1S2       2S2              2P3 
 
 

7N3-:      1S2      2S2              2P6     
 
 

7N4+          1S2      2S2              2P0                                                                                                                    

 
 

8O:         1S2         2S2             2P4                                                                                                                              

 

 

8O2-:       1S2        2S2             2P6                                                                                                                              

 

 

15P:        1S2      2S2              2P6                3S2             4P3                                                        

     

 

 

15P3+:     1S2         2S2           2P6                                  3S2            4P0                                                      

 

 

15P3-:      1S2      2S2       2P6                                3S2             4P6                                                  
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אFאאEאאK
WאFEאאאאFE

אאאFKE
FEאאאאאאאFאאE

אFEאאK


אא אא
n L ML MS

7N٢١١L٢+ 

7N3-٢١١L٢- 

7N4+٢١L٢- 

8O٢١١ +١L٢+ 

8O2-٢١١L٢- 

15P٤١١L٢+ 

15P3+٣١L٢+ 

15P3-٤١١L٢- 
 
 






א١٠٨אא
אאאאא
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1-9-1Wאאאא
Electronic Configuration of the main Transition Elements

אאאאאאא
nd FnאאאE

(Partially Filled)אאאאnd א
אאF١٠Eא، א

אאאאאאא
אW

nd9, nd8, nd7, nd6, nd5, nd4, nd3, nd2, nd1. 
אאאאd

(d-Block Elements)Series אW
١K אאאJW 

(21Sc)،(22Ti)،(23V)،(24Cr)،(25Mn)،
  (26Fe)،(27Co)،(28Ni)،(29Cu)K

א 3dxF x אאא
אE

٢K אאאJW 
(39Y)،(40Zr)،(41Nb)،(42Mo)،(43Tc)،

(44Ru)،(45Rh)،(46Pd)،(47Ag)،
4אdxK

٣K אאאJW 
א(72Hf)،(73Ta)،(74W)،(75Re)،(76Os)،

(77Ir)،(78Pt)،א(79Au)K
אא(57La)א

אא،אאא5dxK






א١٠٨אא
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אאאאאאאW
١K אאאאאאns2 ،

(n-1)dxFxZ١J٣،٦J٨KE 
Wאאא22Ti23VK

22Ti : 1s2 2s2 2p6 3s2 3P6 4s2 3d2 
23V :  1s2 2s2 2p6 3s2 3p6 4s2 3d3 

٢K אא(n-1)dאאאאאns
אאאא(n-1)d

K 
25Mn : 1s2 2s2 2p6 3s2 3p6  3d54s2 

אאא(n-1)d אאאאnsK
٣K אאא(n-1)dאא

אאאאאns(n-1)d
אאאאאאאK 

Wאאאא24Cr،29CuK
24Cr : 1s2 2s2 2p6 3s2 3p6 3d54s1 
29Cu :  1s2 2s2 2p6 3s2 3p6  3d104s1 

א(n-1)dא–24Cr–
א–29Cu–אאאnsK

אאאא(n-1)dאאא
אnsK

אWאאK
29Cuא؟؟אא
٤K אאאאאאns

א(n-1)dK 






א١٠٨אא
אאאאא

 
 

- ٣١ - 

WאאאאאאW


21Sc :   1s2 2s2 2p6 3s2 3p6 4s2 3d1 
21Sc+:   1s2 2s2 2p6 3s2 3p6 4s1 3d1 
21Sc2+:  1s2 2s2 2p6 3s2 3p6 4s03d1 
21Sc3+:  1s2 2s2 2p6 3s2 3p6 4s0 3d0 

אWאא؟א؟אא


2-9-1Wאאא
Stable Octet Configuration

אאאאאאFאא 42He,E 
אאאאns2 np6K

אאאאאא
אאאאns2 np6

K
 6p3 2s3 6p2 2s2 2s1: Ar18 

6p4 2s4 10d2 6p3 2s3 6p2 2s2 2s1: Kr36 
 6p2 2s2 2s1: +Na11 

אאאאאאא
אאאאאאאK


10-1WאאPeriodic Table        

אאאאא
אא

אאאאאאא
אאא]אא[١٨٦٩K

א(preference)אאאאא
אאאאאאאאאאK
אאאאא



א١٠٨אא
אאאאא

 
 

- ٣٢ - 

אאא
אאK

אאאא(X-ray Spectra)
Moselely) (Heneryאא(Periodic Law)אא

אא(Periodic Function)אאKא
אאאאאאאK

אאאא(Horizontal Rows)
(Vertical Rows)א(Periods)א(Groups) 

אאK
אאא

،אאאאאא٢،٨،٨
אא،אאאא١٨אאא

٣٢אאאאא٢٢،אא
K

אאאאIUPAC 
(International Union of Pure and Applied Chemistry)١٩٨٤אא

אF…..,3,2,1EאאF…..,IV,III,II,IEאFאKE
אאאאא

אאאאאאאK
١אFאE  S-Block Elements       s

 אאאאאאS،אא
אאא(Light Metals)K

FEאא(alkali metals)K
FEאא(alkali earth metals)K







א١٠٨אא
אאאאא

 
 

- ٣٣ - 

٢א P-Block Elements                       p  
אאאאאאPKאא

]א١٣א١٨[،אא]אא[
אאא،אאאK

٣אBlock Elements              dd-
אאאאאא d.אא

אאאndxFxZ١٩Eא
אK

٤אf-Block Elements                f
אאאאאאf،אא

אאא(Inner – Transition Metals)،אאא
W

FEא(Lanthanide Series)،אאאא
4f  K
FEא(Actinide Series) אאאא

א5fK
אאdאfא(Heavy Metals)K

א]אא[אא
אאא،אאא]א[א

אאאK
Wאא]א[אSi14FאKE

אאאאאW
FWEאא 

14Si : 1s2  2s2  2p6-  3s2  3p2
FWEאאאK

2P3  2S3

3WאאאK
2+2WאאאאאK



א١٠٨אא
אאאאא

 
 

- ٣٤ - 

∴א14SiאאאאאK
FWEאאא_

K


א
2 1 



13Li2
11Na3
4

38Sr 5


א



 
 

11-1Wאאאאא
אאאאאאא

אאאאאאK
אא–א–אאא،אא

אK
1-11-1Wאאא Radii of Atoms and ions 

א(Size)
אא،א

١K אK 
٢K א(Diffuse)אאאאאאK 

אK
א(Distance)אא

אאאKאאא(Atomic Radius)،
אאאאאא(X-Ray diffraction)K

אאא]אא[א
אאאJאCl2–אאא



א١٠٨אא
אאאאא

 
 

- ٣٥ - 

אאאאאאאא
אאא (Covalent Radius) K
























(6-1)אWאאאאF١אKE
אאאאW



א١٠٨אא
אאאאא

 
 

- ٣٦ - 

١K אאאא]אאא[אא
אאא،אאאא

אאאאאK
אאK

אאאאאאא
אאאאאאאאאאאK

אאאאא
א(Repulsion Force)אאאאאא

אאאאאK
٢K אאאאאאאאא

אאאאאאאא
אאאאאאא

אאאאאאאאKא
אא

K
WאאאאאK

FE.4Be, 7N, 5B 
WאאאאאאאW

١K אאאאאאK
٢K אאאK
٣K אאK
٤K אאאאK

١٢אW




א١٠٨אא
אאאאא

 
 

- ٣٧ - 


 

אאאאא
221s2      2s24Be 

321s2 2s2 2p15B 

521s2 2s2 2p36N 


א
5432



7N5B4Be2
א






אאאK
אאאאאאK

7N, 5B, 4Be
אא


FE6C,  9F,  14Si 


אאאאאא

422p2 2s2 2s16C 
725p2 2s2 2s19F
432p32s3 6p2 2s2 2s114Si 





א١٠٨אא
אאאאא

 
 

- ٣٨ - 


א 

7  654


9F6C2
 14Si 3 

א
 


אא

אאK
١E6C > 9F       ٢E 14Si > 6C

14Si >    6C    >    F ∴ 
אא

F٣EאאאKא
אאאא،אאאא

אאאK
W

7N, 7N+3, 7N+4, 7N+5

א
אא


F٤EאאKאאא

אאK
אאאאאאאא

אK
W

8O=,   8O-,  8O
אא
א





א١٠٨אא
אאאאא

 
 

- ٣٩ - 

2-11-1Wאא Electronegativity       
אאא

(Molecule)(Attract) אאאאא
K

אאאאאאאא
אאאאK

אאאאאא٤FE٨}٠Fא
Eא(Arbitrary Scale)–אא

(Pauling Scale)KאK















(7-1)אאF١אKE




א١٠٨אא
אאאאא

 
 

- ٤٠ - 

אאאא
،אאאF٤Eא

אאאFFr=0.8KE
אאאאאW

١אאאאאא]אאאא
אא[אאאאאK


W7N > 15P > 33As >51Sb 

אאא
אא

٢אאאאאאא]אאאא[א
אאאK

W
9F > 8O > 7N > 6C


א


Wאא13AI, 5B, 9F, 7N אאאK
Wאאאאא٣٦K


אאאאאא

32 1s2 2s2 2p25B 
521s2 2s2 2p37N
721s2 2s2 2p59F
331s2 2s2 2p6 3s2 3p113Al 


 



א١٠٨אא
אאאאא

 
 

- ٤١ - 

א 
76 543

 

9F7N5B2
13Al3

א
 

 
 

אאאאאאאא
אאאאK

אאאאאW
9F >7N > 5BFאE

א   5B > 13AlFאE 
 

    9F > 7N > 5B > 13Al∴ 
א

אא


3-11-1WאIonization Energy
א(I E)אFI PEאאא

אאאאאא
אאK

אW


( ) ( )
−+ +→+ eAEA gg 1


A (g)א

A+ (g)אאא 
E1אA (g) 
e-



א١٠٨אא
אאאאא

 
 

- ٤٢ - 

אA(g)אא
אא،אאאאאא

Kאאא
אאאאאאא

FI E1EאאFI E2EאאFI E3EאK


( ) ( )
−++ +→+ eAEA gg

2
2

( ) ( )
−++ +→+ eAEA gg

3
3

2


IE1<IE2<IE3<…..                                                
אא

א 


אאאא אאאא
אK

אאאאאא(IE1)K
(5-1)WאK


אL

אא
אאא

4Be ٨٩٩١٧٥٧١٤٨٤٩
5B٨٠١٢٤٢٧٣٦٦٠

12Mg٧٣٨١٤٥١٧٧٣٣
13AI٥٧٨١٨١٧٢٧٤٥

14Si٧٨٧١٥٧٧٣٢٣٢


Wאאאאאא



א١٠٨אא
אאאאא

 
 

- ٤٣ - 

١(Decrease)אאאאאא]אא
א[אאא،א(5-1)،א

אאאאאא،א
אאאאאאאאאא

אאK
אאאאאאW 

4Be, 12Mg, 20Ca, 38Sr
אא

٢א(Increasing)אאאאאא]
אאא[אאא،א

אאאאא،אאאא
אאאאא،אאאאאאא

،אאאאא،
א]MgZ٧٣٨[א]AlZ٥٧٨[אאאאא

א]NZ١٤٠٢[א]OZ١٣١٤L[אא
אא،אאK 

אאאאאW
אאא2s2Fאאאאאא

אאEאאאאא2p1Fא
אאאאאאאEאאא

אK
אאאאא

אאאאאא2p4
אאאאא2p3K





א١٠٨אא
אאאאא

 
 

- ٤٤ - 

 زمره         
دوره             

Wאא17CI, 34Se, 16SאאאK
Wאאאאא٣٦K


אאאאא

634p3 2s3 6p2 2s2 2s116S 
735p3 2s3 6p2 2s2 2s117CI
644p5 2s4 10d3 6p3 2s3 6p2 2s2 2s134Se


76

17CI16S3 
34Se4

 


אF١E٤٢     
34Se < 16S 

אא
אF٢E٤٣

16S < 17Cl 
אא


א

34Se < 16S<17Cl 
אא







א١٠٨אא
אאאאא

 
 

- ٤٥ - 

W
١J ؟אאאא
٢J אאאאאאא

 ؟
٣J אא؟אא 
٤J אאאאאאF

אE؟ 
٥J ؟אא 

٦J אאאאP31
15אא

؟א 
٧J אאא؟אאאאא 

٨J אאאאאאS32
16, Ca40

 ؟20
٩J אאאאאאא؟ 
 

אא
(a m u) 

٪אא
54 Fe ٩٣٩٦}٥٣٨٢}٥
56 Fe ٩٣٤٩}٥٥٦٦}٩١

Fe      57 ٩٣٥٤}٥٦١٩}٢
58Fe ٩٣٥٤}٥٧٣٣}٠


١٠J אאאאFSE4 , SO2, H2SO4   S8, SO2- 
١١J א11Naא12MgKא؟
١٢J אאLא،؟אאאאא
١٣J אאאאאאאKא

א؟
١٤J אאאא3p, 2p؟



א١٠٨אא
אאאאא

 
 

- ٤٦ - 

١٥J אאאאאא−
2
1אא

3d6؟
١٦J אאאאאאJ٣א

4f14؟
١٧J אאא5S1אא؟؟
١٨J אאא4d, 5f, 6sאK

؟
١٩J אאאאאאW17Cl-, 29Cu2+, 29Cu+, 20Ca2+, 14Si؟

FEאאאאאאאאאאא
אFE؟
FEאאאאFEאאא؟١٩؟אא
FEאאאאאאFFEא١٩אE؟א

٢٠J אאאאאא
א؟

٢١J ؟אאא
٢٢J אW

אא،אאא،،אאא
א،א،،א،؟א

٢٣J אאא8O-, 8O=, 8O؟אא
٢٤J אאא29Cu2+

,29Cu+ ,29Cu؟אא
٢٥J אא13Al, 5B, 7NW

FEאאK
FEאאK
FEאאאK



א١٠٨אא
אאאאא

 
 

- ٤٧ - 

٢٦J אW
FEאאK
FEאאאK
FEאאאK

 


 


