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Valence Bond Theory [8.1]

Chapter 08:  ADVANCED THEORIES OF COVALENT BONDING 



Sigma and Pi bonds









Hybrid Atomic Orbitals [8.2]

sp Hybridization





sp3 Hybridization

sp2 Hybridization



Assignment of Hybrid Orbitals to Central Atoms

sp3d and sp3d2 Hybridization



Multiple Bonds [8.3]

End of Chapter (skip section 8.4)



Molecular Orbital Theory [8.4]





Figure 8.28 (a) When in-phase waves combine, constructive interference 
produces a wave with greater amplitude. (b) When out-of-phase waves 
combine, destructive interference produces a wave with less (or no) amplitude.









Molecular Orbital Energy Diagrams

Figure 8.34 This is the molecular orbital 
diagram for the homonuclear diatomic 
Be2+ , showing the molecular orbitals 
of the valence shell only. 

     The molecular orbitals are filled in 
the same manner as atomic orbitals, 
using the Aufbau principle and Hund’s 
rule.



Bond Order



Bonding in Diatomic Molecules



Figure 8.38 Without mixing, the MO 
pattern occurs as expected, with the σ 
p orbital lower in energy than the σ p 
orbitals. When s-p mixing occurs, the 
orbitals shift as shown, with the σ p 
orbital higher in energy than the π p 
orbitals.

The Diatomic Molecules of the Second Period





How many unpaired electrons would be present on a Be2^2- diamagnetic?


