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Atomic Structure/Octet
objectives:

How does an atom acquires a charge?
1. (#2-1C)  I can model how an atom acquires a charge.

1. I can understand why an atom acquires a charge.
2. I can determine an atom's most common charge and why

 (octet rule, Coulomb's Law)

Bohr Diagrams

Lewis Dot Diagrams
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valence electrons: electrons in the outermost shell

How many valence electrons?

1 875
63 4

2
multiple and varies

Octet Rule and Stability
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why? lower energy state
    -Coulomb's Law

Octet Rule - atoms gain or lose e- to achieve 8 e-  
in the valence shell for stability

lose e- gain e- 

+1
+2 +3

Full valence shell= stability

-3-2 -1 0

common charges

Which is most stable?  Why?

Li    C    O    Ne
Ne
• full valence shell
• e- are held "tight"
• Coulomb's Law

Draw a Bohr diagram of a sulfur(S, #16) atom and ion. 

-stability of noble gases (except He stable at 2e-)
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Octet Rule - atoms gain or lose e- to achieve 8 e-  
in the valence shell for stability

lose e- gain e- 
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Full valence shell= stability

4-+ -3-2
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0

common charges

Which is most stable?  Why?

Li    C    O    Ne
Ne
• full valence shell
• e- are held "tight"
• Coulomb's Law

Draw a Bohr diagram of a sulfur(S, #16) atom and ion. 
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    -Coulomb's Law



October 03, 2015

Atoms form octets to become more stable 
by losing, gaining, or sharing valence electrons

Ionic and Covalent Bonds

     forming
ionic  bonds

     forming 
covalent bonds
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Atom form ions to 
achieve the electron configuration of their nearest noble gas
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Metals Form  Cations, (Positive Ions)

Na

Draw a Lewis dot diagram of a calcium(Ca, #20) 
atom and ion. 

What is the charge on the Ca ion?

What is the symbol for the Ca ion?
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0 charge
11p+ 10e-

+1 charge

Ca Ca

Octet achieved by ___________

Octet achieved by ___________

Nearest noble gas to Na is _____

Nearest noble gas to Ca?____
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Metals Form Cations, (Positive Ions)

Na

Draw a Lewis dot diagram of a calcium(Ca, #20) 
atom and ion. 

What is the charge on the Ca ion?

What is the symbol for the Ca ion?
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11p+ 11e-

0 charge

11p+ 10e-

+1 charge

Ca Ca

Octet achieved by ___________

Octet achieved by ___________

Nearest noble gas to Na is _____

Nearest noble gas to Ca?____

losing 1 e-

Neon, #10

Argon, #18

+2
Ca+2

losing 2 e-
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Non-Metals Form Anions (Negative Ions)

F

Draw a Lewis dot diagram of a phosphorus(P, #15) 
atom and ion. 

What is the charge on the P ion?

What is the symbol for the P ion?
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Octet achieved by ___________

Octet achieved by ___________

Nearest noble gas?___

Nearest noble gas?



October 03, 2015

F

Draw a Lewis dot diagram of a phosphorus(P, #15) 
atom and ion. 

What is the charge on the P ion? -3

What is the symbol for the P ion? P-3
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P P

Octet achieved by ___________

Octet achieved by ___________

Nearest noble gas?___

Nearest noble gas?

gaining 1 e-

Argon

gaining 3 e-

Non-Metals Form Anions (Negative Ions)
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A. The number of valence electrons in aluminum is
1)  1e–       2)  2e– 3)  3e–

B. To acquire an octet of electrons in aluminum requires 
1)  a loss of 3e–      2)  a gain of 3e–      3)  a gain of 5e–

C. The ionic charge of aluminum is
1)  3– 2)  5– 3)  3+  

D. The symbol for the aluminum ion is
1)  Al3+ 2)  Al3– 3)  Al+

Review:

A.  The Group number for sulfur is
 1)  4A(14)           2)  8A(18)     3)  6A(16)

B.  The number of valence electrons in sulfur is
 1)  4e           2)  6e         3)  8e

C.  The change in electrons for an octet requires a
 1)  gain of 2e       2)  loss of 2e      3)  a gain of 4e

D.  The ionic charge of sulfur is
 1)  2+  2)  2     3)  4  

1.

2. List a 3 cations and 3 anions that are isoelectric with Argon.
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A. The number of valence electrons in aluminum is
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B. To acquire an octet of electrons in aluminum requires 
1)  a loss of 3e–      2)  a gain of 3e–      3)  a gain of 5e–

C. The ionic charge of aluminum is
1)  3– 2)  5– 3)  3+  

D. The symbol for the aluminum ion is
1)  Al3+ 2)  Al3– 3)  Al+

Review:

A.  The Group number for sulfur is
 1)  4A(14)           2)  8A(18)     3)  6A(16)

B.  The number of valence electrons in sulfur is
 1)  4e           2)  6e         3)  8e

C.  The change in electrons for an octet requires a
 1)  gain of 2e       2)  loss of 2e      3)  a gain of 4e

D.  The ionic charge of sulfur is
 1)  +2  2)  -2     3)  -4  

1.

2. List a 3 cations and 3 anions that are isoelectric with 
Neon.

cations:  Na+1,  Mg+2, and  Al+3

anions:  N-3,  O-2, and  F-1

(same # of e-)
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Coulomb's Law

Charge:
The greater the charges are, 
the stronger the force of attraction

F = Force
q = charge of a particle,  need +  and  -  to attract

r = radius (distance)

k = constant

2 variables:  distance and charges

Distance:

basis stability of atoms and ions
 and periodic trends


