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Write the electron configurations for  
Neon 
Argon 
Krypton 
Xenon 



Write the electron configuration for  
Neon:  1s2 2s2 2p6 

Argon:  1s2 2s2 2p6 3s2 3p6 

Krypton:  1s2 2s2 2p6 3s2 3p64s23d10 4p6 

Xeon: 1s2 2s2 2p6 3s2 3p64s23d10 4p65s24d10 5p6 
 

What do they all have in common? 
 
 
 



Neon:  1s2 2s2 2p6 
 

Argon:  1s2 2s2 2p6 3s2 3p6 
 

Krypton:  1s2 2s2 2p6 3s2 3p64s23d10 4p6 
 

Xeon: 1s2 2s2 2p6 3s2 3p64s23d104p65s24d10 5p6 

They all have 8 electrons in their valence shell. 
Octet rule = 8 valence shell electrons is very stable. 



Octet rule for ions: 

Metals lose electrons to form stable cations 
with 8 valence electrons 
Non metals gain electrons to form stable 
anions with 8 valence electrons. 
Write the electron configuration for:  
Sodium metal 
Sodium ion 



Lewis Structures: Ionic Bonds 
• Nonmetal and a metal:  

•  Metals lose valence electrons to achieve noble gas electron 
configuration.   

•  Nonmetals gain electrons to achieve noble gas electron configuration. 
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[Ne]      [Ar] e– transfer 



Octet rule for metals 

Na(s): Sodium metal 1s2 2s2 2p6 3s1     
How many valence electrons?  1 
 
Na+: Sodium ion: 1s2 2s2 2p6     

How many valence electrons? 8 



Octet rule for non metals 

S(s): Sulfur atom 1s2 2s2 2p6 3s2 3p4     
How many valence electrons?  6 
 
S-2 : Sulfide ion: 1s2 2s2 2p6  3s2 3p6    

How many valence electrons? 8 



Lewis structures 
Show the valence shell electrons. 
Lewis structure of a  
chlorine atom:                       sodium atom 

Na Cl 
Chloride ion        Sodium ion. 

Na+ Cl - 



Lewis structure for an oxygen atom: 

O 

N 
Lewis structure for a nitrogen atom: 



Lewis Symbols for Elements 
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Covalent bonds share electrons to follow 
the octet rule 

N N 

N N 



Drawing Lewis Structures 
1. Determine the number of valence electrons: 

• Add up the valence electrons for all atoms in 
molecule; add/subtract electrons to account for ionic 
charges. 

2. Arrange atoms in a pattern that shows how they 
are bonded: 
• Atom with largest bonding capacity in the center; other 

atoms arranged around center; lowest bonding 
capacity (H) on periphery 

• Connect atoms with single bonds.     14 



Drawing Lewis Structures (cont. 1) 
3. Complete octets of atoms connected to central 

atom by adding lone pairs. 
4. Compare the number of electrons in structure to the 

number determined in step 1: 
• All electrons are used = done! 
• If not, remaining electrons placed around central atom 

5. Complete octet around central atom (if needed) by 
converting one or more lone pairs on adjacent atom 
into bonding pairs 
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Practice: Lewis Structures  
(cont. 2) 
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• Draw the Lewis structure for: H2O, H2CO, and CH4. 
H2O H2CO CH4 

Solve 
 

. 



Polar Covalent Bonds 

• Polar covalent bond: 
• Unequal sharing of bonding pair of electrons  
between atoms 

• Results in uneven distribution of charge 
• Bond polarity: 

• A measure of the extent to which bonding electrons 
are unequally shared due to differences in 
electronegativity of the bonded atoms 
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Bond Polarity 
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• Polar bond: 
• Partial negative and positive 
charges (δ+, δ–) 

• Direction of polarity indicated 
by arrow pointing to more 
negative end of bond, with + 
sign at positive end 

• Degree of polarity depends on 
differences in 
electronegativity. 



Bond Types 
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Electronegativity 
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• Electronegativity (EN): 
• Relative ability of an atom to attract bonding electrons 

towards its nucleus. 



Practice: Polar Bonds (cont. 1) 

• Which of the following bonds in each pair are more polar?  
C–N or C–O     Cl–Cl or O=O    N–H or C–H 

• Analyze:  
•  Based on EN values in Figure 8.6, we can calculate ΔEN values. The 

bond in which the ΔEN is greater would be the more polar. 
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Practice: Polar Bonds (cont. 2) 

• Which of the following bonds in each pair 
are more polar?  

C–N or C–O       
Solve:  

• C–N  ΔEN = 3.0 – 2.5 = 0.5 
• C–O  ΔEN = 3.5 – 2.5 = 1.0 
• C–O is more polar. 
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Practice: Polar Bonds (cont. 3) 

• Which of the following bonds in each pair are 
more polar?  

Cl–Cl or O=O       
 

Solve:  
• Cl–Cl  ΔEN = 3.0 – 3.0 = 0.0 
• O=O  ΔEN = 3.5 – 3.5 = 0.0 
• Since the atoms involved in the covalent bond are 

identical, the ΔEN = 0 in both cases. Both bonds are 
nonpolar covalent. 
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Practice: Polar Bonds (cont. 4) 

• Which of the following bonds in each pair are 
more polar?  

N–H or C–H 
• Solve:  

• N–H  ΔEN = 3.0 – 2.1 = 0.9 
• C–H  ΔEN = 2.5 – 2.1 = 0.4 
• N–H is more polar. 
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Resonance Structures: Ozone 
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• When two or more equivalent Lewis structures can 
be drawn for one compound 



Practice: Resonance Structures 

• Draw all possible resonance structures for SO2. 
• Collect and Organize:  

• Sulfur dioxide has 18 valence electrons: six for S and 
six for each O atom. 
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Resonance Structures: N2O 
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• Three possible Lewis structures. Which one is 
best? 

• Formal charge: 
• Determined by the difference between the number of 

valence e– in the free atom and the sum of lone pair 
+½ bonding e– in a molecule 



Calculating Formal Charge 
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• Formal charge (FC): 
•  FC = (number of valence electrons) – [(number of unshared e–) + 

1/2(number of e– in bonding pairs)] 


