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Drucker, Stephen

From: Drucker, Stephen

Sent: Wednesday, October 30, 2013 11:19 PM

To: 2141.CHEM.115.001; 2141.CHEM.115.501

Subject: textbook reading

Friday's lecture will involve the last topic on bonding in Chem 115. The new concept is known as orbital 

hybridization, covered in  Section 11.1 of the textbook. In Friday's lecture, I will follow the textbook's treatment 

of the subject.    

 

A note on terminology: recall I have brought up the subject of molecular orbitals from time to time to show 

how two or more atomic orbitals can fuse together to create a bonding region where the two electrons are most 

likely to be found. In that context I have discussed two scenarios, one fairly straightforward and the other more 

complex. The simpler case involves localized bonds, where there is only one Lewis structure without the need 

for other resonance structures. In this case (like the F2 example), the two p atomic orbitals overlap head-on to 

make what I have termed a "sigma" orbital. The other case (NO2- and benzene examples) is more complex and 

less intuitive, and involves delocalized "pi" molecular orbitals.  This case applies when you run into the need for 

multiple resonance structures. 

 

The simpler,  localized molecular orbitals are part of what the textbook calls "valence-bond" (VB) theory. In 

other words, I have actually been talking about "valence bond theory" at times (F2 bonds, for example)  without 

calling it valence bond theory. This terminology is  used by textbooks mainly to distinguish the simpler orbital 

overlap (VB theory) from the more elaborate molecular orbitals that are delocalized. I am just bringing this up 

because the textbook refers alot to "VB theory" in section 11.1, and I don't want you to worry that you missed 

something. The only new concept to be on the lookout for is hybridization, which is covered in the text and will 

be discussed Friday in lecture.  

 

Note also that the new concept (hybridization) is not part of your problem set this week, but it will be on the 

exam next Friday. I will give you some practice problems early next week on hybridization.  

 

I realize there is alot of terminology here. Below is a summary to help you stay organized: 

 

(in order of increasing sophistication) 

• Lewis structures: simplest possible way to represent covalent bonding; used basically to keep track of 

what role the electron pairs are playing; i.e.,  single bonds, double bonds, triple bonds,  lone pairs. 

• Resonance structures: show alternative electron arrangements when a single Lewis structure is not 

sufficient; can be equivalent to each other or inequivalent 

• VSEPR theory: starts with Lewis structure, but considers electron-pair repulsion to predict molecular 

geometry (our activity in lab day 2 this week).  

• Localized molecular orbitals (also referred to as valence-bond theory): simple overlap of atomic orbitals 

involving just 2 atoms 

• Delocalized molecular orbitals: more complex overlap that involves more than 2 atoms 

As you will see, the new topic, hybridization is a concept that was developed to smooth out some 

inconsistencies between VSEPR and VB theory. In terms of sophisication, hybridization would come between 

the 4th and 5th bullet points above.  
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Once we have finished the discussion of hybridization, we will move on to a completely new unit (would be the 

2nd semester of general chemistry if you were taking a two-semester course) on energy flow and equilibrium in 

chemical reactions.  

 

Let me know if you have any questions or concerns. 

 

Steve Drucker 

 

 


