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I. GENERAL DESCRIPTION 
A. Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Pre parer 

F. Department Chairperson 

G. Dean 

II. COURSE SPEClFlCS 
A. Hours 

B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

March 2015 
Chemistry 
CHEM lOlA 
General College Chemistry 

Torrey Glenn . .' 1 /< / 

::::d';:w #-1 /r:~'r 
Lecture - 4 (70 total) 
Laboratory - 6 (IDS total) 
5 
Chern 40, or an Advanced Placement test 
score of 3 or higher, or placement in Chern 
IOlAJI03A by examination and advising; 
and Math 860 or placement in any math 
course higher than Math 860 
None 
None 
Chemistry lOlA is the first half of the 
full-year university-parallel general 
chemistry sequence and is a required 
component of many science majors. 
No 
Letter 
o 

Stoichiometry, solubility, solutions, gas behavior, thermochemistry, atomic 
structure, periodic table, chemical bonding, molecular structure, solids and 
liquids, and an introduction to equilibrium. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 
A. Predict and write balanced net ionic equations for acid-base and precipitation 
reactions. 
B. Analyze and solve stoichiometry problems including limiting reactants, elemental 
analyses, and material balances in aqueous solution. 
C. Solve classical gas law problems and interpret the behavior of gases using the kinetic 
theory, and predict circumstances under which non-ideal behavior becomes important. 
D. Derive energies and enthalpies of physical and chemical processes from calorimetric 
data, and solve problems involving enthalpies of formation and Hess' law. 
E. Derive and use classical and modem relationships for electromagnetic radiation. 
F. Interpret electron density and probability plots for hydrogen-like orbitals, interpret 
atomic emission spectra to atomic energy levels, apply the quantum theory to 
polyelectronic atoms, and relate electron configurations to atomic properties. 
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G. Predict, for given molecules or polyatomic ions: 
1. orbital hybridization and orbital geometry 
2. molecular geometry 
3. types and numbers of covalent bonds in molecules 
4. bond length, bond angles, and bond energies 
5. polarity, resonance, and [onnal charges 

H. Use molecular orbital energy diagrams for diatomic molecules to determine bond 
order and magnetic properties of a molecule. 
\. Solve initial~value equilibrium problems including weak acid dissociation, interpret 
equilibrium constants, and use Ie Chatelier's principle to predict the effect of an 
disturbance on an equilibrium system. 
J. Correlate physical properties of solid substances with in terparticle attractions. 
K. Construct and interpret a Bom~Haber cycle. 
L. Describe and use laboratory techniques, including proper recording of laboratory data, 
the proper use of weighing balances, spectrophotometers, and other equipment, the 
proper disposal of chemical waste, and safety procedures and precautions. 

V.CONTENTS 
A. Chemical equations, chemical formulas, and stoichiometry 

I. Determination of chemical formulas and molecular weights of compounds 
from analytical data (mass percentages, combustion analyses) 
2. Calculation of masses of reactants needed or of products formed in chemical 
reactions 

B. Solution stoichiometry 
1. Chemical equations for net ionic reactions 
2. Molarity calculations, including dilutions 
3. Material balances for reactions in solution 

C. Gas laws and the kinetic theory 
I. Ideal gas laws and their applications 
2. Kinetic and potential energy calculations 
3. Relationships between kinetic energy and velocity for monatomic gases. 
4. Boltzmann kinetic energy distribution 
5. Non~ideal gas behavior and the van der Waals equation 

D. Thermochemistry 
1 . Energy and changes of temperature or state 
2. Calorimetric measurements and interpretation 
3. Enthalpy and energy of reactions 

a. Relation between enthalpy and energy 
b. Enthalpy of formation 
c. Hess' Law of heat summation 

E. Atomic structure and periodicity 
1. Classical and modem atomic theory 
2. Electromagnetic radiation and electronic transitions in the hydrogen atom 
3. Emission and absorption spectra 
4. Electronic configurations and quantum numbers 
5. Periodic trends 

a. Atomic and ionic radii 
b. Ionization energy and electron affinity 

F. Covalent bonding and introduction to molecular geometry 
1. The localized~electron model: Lewis structures 
2. Hybridization in covalent compounds 
3. Polarity and molecular geometry: VSEPR 
4. Resonance theory 
5. Introduction to molecular orbital theory for diatomic molecules 

G. Chemical equilibrium 
1. The nature of chemical equilibrium 
2. Mass action expressions and interpretation of the magnitude of the equilibrium 
constant 
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3. Le Chatelier's Principle 
4. Numerical methods for evaluation of equilibrium concentrations 
5. Proton transfer and the autoionization of water 
6. Weak acid ionizations and pH 

H. The solid state 
I . Types of crystalline solids 

a. Molecular 
b. Ionic 
c. Network covalent 
d. Metallic 

2. Interparticle attractions and physical properties 
a. Ion-ion attraction 
b. Metallic bonding and electrical conductivity 
c. Intennolecular forces 

3. Ionic lattices 
a. Born-Haber cycles 
b. Lattice energy and hydration energy 

I. The liquid state 
1. Properties of liquids 
2. Clausius-Clapeyron equation 
3. Phase diagrams and their interpretation 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. Homework assignments including problems taken from the textbook and 
problems devised by the instructor 
2. Readings from the textbook 
3. Pre-lab and post-lab written work on the laboratory experiments 
4. Attendance at lecture presentations and demonstrations 
5. Laboratory Investigations 

B. Evaluation 

1. Accuracy and Precision in Measurements 
2. Determination of the Molar Concentration of a Saline Solution 
3. Ionic Reactions 
4. Developing a Model Airbag 
5. Titration of Acids 
6. Charles' Law and the Determination of Absolute Zero 
7. The Maxwell-Boltzmann Distribution of Gaseous Molecules 
8. Identification of an Unknown Metal from Specific Heat and Density 
Measurements 
9. Enthalpy of Fusion of Ice 
10. Enthalpies of Neutralization of Acids and Bases 
11. Absorption Spectrophotometry 
12. Spectroscopic Observation of Emission Spectra 
13. Atomic Orbitals and Electron Distribution 
14. Molecular Structure 
15. Equivalent Weight and Ka Determination of a Weak Acid 
16. A Study of Iron(III)-Thiocyanate Equilibrium 
17. Le Chiitelier's Principle 
18. Analysis of Cation Content in Bay Water 
19. A Study of Born-Haber Cycles 

1. Performance in the laboratory experiments and experimental write-ups 
2. Periodic laboratory quizzes covering laboratory concepts and procedures 
3. Problem sets covering lecture material 
4. In class written lecture quizzes based on lecture content. 
5. Written examinations covering concepts developed in the lecture and the 
laboratory 
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6. A comprehensive written final examination 
C. Texts and other materials 

1. Lecture text: Chemical Principles, S. S. Zumdahl, 6th ed., 2009 (Houghton
Mifflin) 
2. Laboratory text: Chemistry lOlA Laboratory Manual, 2003, CCSF 
3. Supplemental handouts (additional readings, tables, graphs, and problem sets) 
4. Homework solution keys 
5. Multimedia resources, including videos, online exercises and simulations, and 
molecular models 
6. Laboratory equipment and instruments 
7. Lecture demonstration equipment 

VII. TITLE 5 CLASSIFICATION 
CREDIT/OEGREEAPPLICABLE (meets all standards of Title 5. Section 55002(a». 
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