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TThe Nature of 

Chemical BBonds

Chapter 4.2

The Orbital Overlap Model of Bonding

H-H H-F

Valence Bond Theory (hybrid orbitals)

109.5 o

Lewis Structure

Predicted Bonding and VSEPR Geometry for CH4

Electron pairs 
around C

Problem:  the available s and  p-orbitals are at 90o angles,

not at the predicted 109.5o!

New orbitals are constructed from pre-existing s, 

p, and d-orbitals = hybrid orbitals

1. Hybridize the CENTRAL ATOM ONLY (others as

needed)

2. Only use valence shell electrons

3. The number of hybrid orbitals formed = number of

atomic orbitals used

For CH4, we need 4 hybrid orbitals, so 4 atomic orbitals 

are required as follows: (s + p + p + p) = sp3

Needed to form 4 

single bonds


