
Chapter 1: 
Electronic Structure and Bonding

Or
A Brief Review of General Chemistry

Part 2: Quantum Mechanics and 
Molecular Orbital Theory

Review ideas from general chemistry: 
atoms, bonds, molecular geometry



Bonding in Ethene (Ethylene): A Double Bond

Hybrid Orbitals of Ethene, C2H4



Hybrid Orbitals of Ethene, C2H4



Molecular Orbital Theory

Draw a Lewis Dot Structure for Ethyne

So let’s look at Ethyne (Acetylene) . . . 



Bonding in Ethyne (Acetylene) : A Triple Bond

Hybrid Orbitals of Ethyne, C2H2



Molecular Orbital Theory



Molecular Orbital Theory

Summary 
The sharing of one pair of electrons is a single

bond.

The sharing of two pairs gives a double bond.

The sharing of three pairs gives a triple bond.



Hybridization of Nitrogen and Oxygen
Elements other than C can have hybridized orbitals 



Chapter 2: 
Molecular Representations

Chapter 2 (2.1-2.7)

Or

Functional Groups and Resonance
(Atoms First!:Sections6.4 and 6.5, 7.1- 7.8, 23.1-23.3)



Example
Steric
number

Hybridization
Arrangement 
of electron 
pairs

Arrangement of 
atoms 
(geometry)

CH4

NH3

H2O

Molecular Geometry – sp3 Geometry



Representing Molecules
Bonding Models  (C2H4O2)
 Lewis Dot structures

Line structures

 Condensed structures

Organic structures

HCOCH2OH

• There are many ways to 
represent molecules. 
•If you were representing a 
large molecule with 20 or more 
atoms, which structure would 
be most time consuming to 
draw?
•Which structures give you the
most information about the 
structure?



• Like Lewis structures, lines are drawn between 
atoms to show covalent bonds:

• Atoms are bonded at angles (zigzag) that represent

• Carbon atoms are not labeled, but a carbon is

Bond-line Structures

2-12



The vast majority of molecules are 3-dimensional 
(3D), but it is difficult to represent a 3D molecule 
on a 2-dimensional (2D) piece of paper or 
blackboard.

We’ll come back to this when we get to Chapter 5.

3D Bond-line Structures



Bond-line Structures





Additional Practice Problems
Draw the bond-line structures from the following 
formulas: 

C(CH3)3CN

Cl2CH(CH2)5CO2H

CH3CHBrCH(NH2)C(CH3)3



Most carbon atoms will have FOUR covalent bonds 
and no lone pairs to avoid carrying a formal 
charge.

Formal Charges



For Next Time….

Wednesday Chapter 2 Sections 2.7-2.11
 Homework Practice Problems Chapter 1

#8,12,15,37,39,43,45,48,49,53,56

 Homework Practice Problems Chapter 2 
#1,5,12,16,25,34,40,47,48,54,55,64, 66

*know the functional groups in table 2.1


