
Chemistry 102 Winter 2009 
 
MW 4:20-5:35 PM in SH C260 
 
Instructor  Dr. James Rudd 
 
Office Hours  MW 3 – 4:20 PM, 5:25 – 6 PM 
 T 1-2 PM, and by appointment 
 SH C260 or PS 716 
 
Contact (323) 343 – 2309 
Information  jrudd@calstatela.edu 
  
Syllabus 
1.  Handed out and discussed in recitation. 
2.  Can download at 
http://www.calstatela.edu/dept/chem/class-
notes.htm 
 
Today 
1. Brief review of Lewis structures. 
2. Introduction to molecular structures. 
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Chemistry 
A science that deals with the composition, 
structure, properties, and transformations of 
substances. 
 
CHEM 102 builds on concepts and skills 
developed in CHEM 101. 
 
Great understanding of: 
1. Using the mole concept and ratios to 

conserve mass: 
• Avogadro’s number and mole conversions 

(Ch 3) 
• Stoichiometry of compounds and reactions 

(Ch 3 and 4) 
• Empirical formula (Ch 3 and 4) 
• Limiting reactant concept and calculations 

(Ch 4) 
• Molarity (Ch 5) 

 
2. Applying the concept of electronic structure 

to chemical bonding and Lewis structures 
(Ch 7 and 8) 
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General understanding of: 
1. Measuring scientifically (Ch 2), 
2. Naming chemicals and writing chemical 

equations (Ch 1, 3, 4), 
3. Chemical reactivity for precipitation and 

acid-base reactions (Ch 5), 
4. Using ratios to conserve energy (Ch 6). 
 
 
CHEM 102 will focus on: 
1. Molecular structure and bonding, and 

resulting physical properties (Ch 9), 
 
2. Behavior of gases and quantitative 

relationships for gas properties (Ch 10), 
 
3. Properties of liquids and solids, and phase 

changes (Ch 11), 
 
4. Rates of chemical reactions, including their 

rate laws and reaction mechanisms (Ch 12), 
 
5. Chemical equilibrium concepts and their 

quantitative relationships (Ch 13). 
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Success in CHEM 102: 
1. Keep up with your studies: 
 20 hours a week equals 2-3 hours each day 
 
2. Study and practice outside of class 
 (study groups) 
 
3. Practice during class 
 
4. Work in groups during class 
 
 
Job success is more than knowing the subject 
1. Study and learning skills 
 (How well can you work on your own?) 
 
2. Teamwork, leadership, and communication 

skills 
(How well can you work with other people?) 
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Review of Lewis structures 
 
Lewis structure is a picture that shows the 
covalent bonds for a molecule. 
 
Does not show accurately the location of all the 
electrons in the molecule. 
 
Does not show accurately the shape or bonding 
angles of the molecule. 
 
1.  Start with total number of valence electrons 
 
Example: SF4 
 
S = 6 valence electrons (v.e.) 
 
F = 7 v.e. x 4 = 28 v.e. 
 
Total = 34 v.e. 
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2. Choose the central atom based on 
electronegativity 

 
      F 
 
     F S F 
 
      F 
 
 
3. Make bonds 
 
4. Complete octets of outer atoms 
 
5. Assign remaining electrons to central atom 
 
6. Using Octet rule and formal charge concept, 

adjust the bonding between central and outer 
atoms 
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Molecular Orbitals and Molecular Structure 
 
What allows the electrons to be shared between 
atoms? 
 
Bonding orbital = atomic orbital overlap = 
shared electron density = chemical bond. 
 
The most simple bonding orbital (bond) is to 
share the electrons between the nuclei. 
 
Examples: 
H2 
 
 
HF 
 
Only use valence atomic orbitals to form 
bonding orbitals (only use valence electrons to 
form bonds). 
 
Covalent bond: a bond formed by shared 
electrons.  (remember, unequal electronegativity 
means unequal sharing of the electrons) 
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VSEPR theory: Valence Shell Electron-Pair 
Repulsions create molecular shape. 
 
Figs. 9.3 – 9.6 and Table 9.1 
Electron-pair geometry = electron pairs around 
central atom. 
Molecular geometry = overall molecular shape. 
 
For the central atom, count the bonding regions 
(ligands, outer atoms) and the nonbonding 
regions (lone pairs, unshared electrons). 
 
This sum is the regions of electron density 
(electronic domains, steric number). 
 
 
      F 
 
     F S F 
 
      F 
 
 
5 regions of electron density around central atom 
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5 regions of electron density around central atom 
Fig. 9.3 and 9.6. and Table 9.1 
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Example: CH4 
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Practice: NH3 
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Example: NO2
- 
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Molecular orbitals can be described as a 
hybridization (blending) of atomic orbitals, 
not only overlap of atomic orbitals. 
 
Examples: overlap of atomic orbitals 
 
H2 
 
 
HF 
 
 
 
Example: blending of atomic orbitals 
 
CH4 
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Example: blending of atomic orbitals 
 
SF4 
 
 
 
 
 
 
 
 
 
Practice: blending of atomic orbitals 
 
NH3 
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Announcements 
1. DROP deadline on Jan. 11, Monday. 
2. CSULA closure on Jan. 15 (furlough). 
3. CSULA closure on Jan. 18 (holiday). 
4. ADD deadline on Jan. 19, Tuesday. 
5. First midterm exam on Jan. 25, Monday. 
6.  Bring textbook and calculator to each lecture. 
 
OWL Homework (e-graded homework) 
 
Before next class, 
1. Review Lewis structures. 
2. Study Chapter 9.1-9.3. 
3. Read Chapter 9.4. 


