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

F. Department Chairperson 

G. Dean 

II. COURSE SPECIFICS 
A. Hours 

B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

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

III. CATALOG DESCRIPTION 

September 2014 
Chemistry 
CHEM32 

Mike Solow ': f,,)~ m. 
Introduction to Medical Chemistry 
James ArmstrO

t David Yee ,=~--p _______ _ 

Lecture - 3 (52.5 total) 
Laboratory - 3 (52.5 total) 
4 
None 
None 
None 
This course satisfies the requirements of 
allied-health programs that require a one
semester course covering topics in general, 
organic, and biological chemistry. It also 
satisfies the chemistry prerequisite for 
courses in microbiology and physiology. 
No 
Letter, PassINo Pass 
o 

Basic concepts of inorganic and organic chemistry, biochemistry, and physics as they 
apply to the chemistry and physics of the human body. 
No previous chemistry or physics required. Satisfies the requirements of nursing and 
related majors that require one semester of chemistry. Also satisfies the recommended 
prerequisite for Physiology 12 and MB 12. Students taking a major that requires CHEM 
J01A or 103A should enroll in CHEM 40. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion ofthis course a student will be able to: 

A. Apply chemical principles to the solution of problems relevant to health fields, 
including (but not limited to) solution concentration and behavior, chemical 
quantities and reactions, functional group identification and reactivity, and the 
chemical behavior and physiological roles of major classes ofbiomolecules. 

B. Demonstrate knowledge of chemical nomenclature and structure sufficient to 
locate and interpret information on the physical and chemical properties 
(including physiological effects) of biologically relevant chemicals in standard 
reference sources. 
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C. Demonstrate critical thinking skills through the solution of problems requiring 
synthesis of multiple concepts, including problems requiring written explanations. 

D. Apply standard laboratory techniques to the solution of problems in chemical 
identification and analysis, including data analysis and presentation. 

V. CONTENT 
A. Measurements and Data Analysis 

1. The metric system 
2. Measurements in the laboratory (distance, mass, volume, temperature, 

pressure, pH) 
3. Unit conversions 
4. Data analysis and presentation 

B. Bonding and Electronic Structure 
1. Atomic structure and electron arrangements 
2. Covalent bonding and Lewis structures 
3. Ion formation and ionic bonding 

C. Intermolecular Forces and Physical Properties 
1. Physical properties of matter 
2. Intermolecular attractive forces 
3. Heat, temperature, and phase transitions 
4. Gas behavior 
5. Solubility and its relationship to structure 
6. Experimental determination of solubility 

D. Solution Behavior 
1. Concentration units 
2. Electrolytes and ionic dissociation 
3. Diffusion, osmosis, and dialysis 
4. Dilution 

E. Chemical Reactions and Energies of Reaction 
1. Evidence of chemical reaction 
2. Chemical equations 
3. Moles and mass relationships 
4. Heats of reaction and their experimental determination 
5. Qualitative analysis in the laboratory 
6. Chemical equilibrium 

F. Acid-base Reactivity 
I. Autoionization of water and the pH scale 
2. Properties of acids and bases 
3. Proton transfer reactions 
4. Acid-base indicators 
5. Buffer preparation and behavior 

G. Organic Structures and Isomerism 
1. Bonding in organic compounds 
2. Geometric structure in organic compounds 
3. Constitutional isomerism 
4. Stereoisomerism and enantiomers 
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H. Functional Group Properties and Reactivity 
1. Alkenes: hydration and hydrogenation 
2. Alkynes and aromatic compounds 
3. Alcohols: dehydration and oxidation 
4. Aldehydes and ketones: redox reactivity 
5. Organic acids and bases: carboxylic acids and amines 
6. Condensation and hydrolysis: ethers, esters, and amides 

I. Organic and Inorganic Nomenclature 
1. !UP AC rules for inorganic compounds 
2. IUP AC rules for organic compounds 
3. Common (trivial) names 

J. Proteins 
1. Amino acid structure and classification 
2. Protein structure and confonnation 
3. Enzyme activity and mechanisms of enzyme action 
4. Experimental determination of enzyme activity 
5. Isolation of a protein 

K. Carbohydrates and Triglycerides 
1. Monosaccharide structures and properties 
2. Oligo saccharides and polysaccharides 
3. Fatty acids and triglycerides 
4. Membrane lipids and membrane structure (optional) 

1. Special Topics (As Selected By Instructor) 
I. Nuclear chemistry 
2. Metabolic pathways 
3. Nucleic acids and protein synthesis 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class assignments 
a. Problems covering key concepts taken from all required content sections 

of the course, to be solved individually or in groups. 
b. Laboratory experiments 

1. Qualitative experiments, including but not limited to observations and 
interpretations of reactivity, model-building, observations and 
interpretations of osmotic phenomena, and development of protocols 
for qualitative analyses. 

2. Quantitative experiments, including but not limited to measurements 
of density, heat of reaction, buffer capacity, and solute concentration. 

2. Out-of-class assignments 
a. Readings from the textbook, covering all required content sections of the 

course and including sample problems. 
b. Problem sets taken from the textbook and/or generated by the instructor, 

covering all required sections of the course. Problems include recitations 
of fact (such as chemical nomenclature and organic structures), 
computations (such as solution concentration and stoichiometric 
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calculations), prose explanations in areas such as buffer activity and 
osmosis, and predictions of physical and chemical behavior from 
molecular structure. 

c. Pre-lab reading and problem assignments, covering laboratory concepts 
such as heat measurement, density measurement, and osmosis. These 
assignments will prepare the student for laboratory work. 

B. Evaluation 
1. Graded homework, as described in section VLA.2.b above, assessed based on 

completeness, timeliness (if appropriate), and demonstrated understanding of 
subject matter. 

2. Graded laboratory record sheets, which include data, observations, and 
interpretation oflab results. 

3. Written quizzes and examinations which include (but are not limited to): 
a. Short answer problems on topics such as atomic structure, chemical 

nomenclature, functional group properties, and biomolecule structure and 
function. 

b. Computational problems, including unit conversions, gram/mole 
relationships, solution concentration, and dilution. 

c. Questions requiring the student to draw structures of organic and inorganic 
molecules, including common biomolecules, and to deduce products of 
organic reactions. 

d. Essays requiring synthesis of concepts from the course content, such as 
relating protein structure to organic functional group behavior and 
interparticle attractions. 

4. Comprehensive written lecture final examination, similar in scope and variety 
to the above. 

5. Laboratory practical examination, including distance, mass, and volume 
measurement, density determination, carrying out a dilution, use of graduated 
glassware including pipets and burets, and qualitative chemical analyses. 

C. Textbooks and other Instructional Materials 
I. Armstrong, James, General, Organic, and Biochemistry, 1st ed, Cengage 

Publishers, Belmont, California, 2012 (lecture textbook) 
2. CCSF Chemistry Department, Experiments for Medical Chemistry, City 

College of San Francisco, 2005 (laboratory textbook) 
3. Instructor-generated supplements, such as "Chemistry 32 - Practice Sheet for 

Organic Reactions" (CCSF chemistry department, 2012) and "The Essential 
Information about Metabolism" (CCSF chemistry department, 2012) 

4. Ball-and-stick molecular models, suitable for organic molecules 

VII. TITLE 5 CLASSIFICATION 
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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