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The chemistry program stresses the art of scientific thought and the role of chemistry in society. Chemistry students benefit from a close 
working relationship with faculty members in an atmosphere that encourages research. Majors can gain preparation suitable for graduate study 
in chemistry, biochemistry, chemical and materials engineering, environmental sciences, pharmacology, medicinal chemistry, clinical 
chemistry, or molecular biology. Other professional schools open to chemistry graduates include the following: human, dental, or veterinary 
medicine; business administration; or patent or environmental law. Majors will also have a background appropriate for becoming a professional 
research or process chemist in industrial, pharmaceutical, or government laboratories; teaching high school or community college chemistry; 
doing environmental monitoring or remediation; working in sales, product development, or in laboratory safety; becoming a writer on science 
topics, working in science libraries or other information services, doing conservation work in art museums; or performing forensic analyses for 
law enforcement agencies.

Requirements for the Major in Chemistry

Number of Units
A minimum of eight units from credited courses, excluding courses designed for non-chemistry majors. Also does not include the SIP.

Advanced Placement
With a chemistry advanced placement score of 4 or 5, one unit of AP credit will be awarded towards the minimum of eight units required for 
the major in chemistry provided a student begins the chemistry sequence at CHEM 120 or higher.

Required Courses
CHEM 110 Chemical Composition and Structure with Lab (exempted if student begins in CHEM 120)
CHEM 120 Chemical Reactivity with Lab
CHEM 210 Organic Chemistry I with Lab
CHEM 220 Organic Chemistry II with Lab
CHEM 240 Analytical Chemistry I with Lab
CHEM 310 Physical Chemistry I with Lab
CHEM 590 Senior Studies
Two additional 300- or 400- level credited courses

Required Cognates
MATH 112 Calculus I
MATH 113 Calculus II (Additional work in mathematics is encouraged.)
PHYS 150 Introductory Physics I with Lab
PHYS 152 Introductory Physics II with Lab

In accordance with College policy, chemistry majors must pass eight units of chemistry and the mathematics and physics cognates with a C- or 
better.

Kalamazoo College appears on the American Chemical Society's list of schools that offer approved pre-professional undergraduate programs in 
chemistry. This program includes: CHEM 210, 240, 310, 352, 430, a chemistry research-based SIP, and two additional chemistry courses above 
the 100-level. In addition MATH 112, 113, 214, 240; PHYS 150, 152, are required. This curriculum, which provides thorough preparation in 
chemistry, mathematics, and physics, is recommended for students contemplating graduate study in chemistry.

Comprehensive examinations for the chemistry major are required and are part of the CHEM 590 Senior Studies. Students must register for this 
course in fall term. Comprehensive exams are given during the winter term of the senior year.

A research-based SIP work in chemistry is typically done in the summer following the junior year, worked on during fall of senior year, and 
defended during either the winter or spring departmental symposia.

All students enrolling in the beginning Chemistry courses (CHEM 110 or 120) must complete the placement examination prior to enrolling in 
either of these courses. Results from the placement examination may permit exemption for one or both beginning courses (with exemption from 



CHEM 120 also requiring proof of extensive laboratory preparation). Students entering Kalamazoo College with Advanced Placement or IB 
scores of 4 or 5 on the Chemistry examination are automatically exempt from CHEM 110.

3/2 Pre-Engineering in Chemical Engineering
Students intending to follow the 3/2 Pre-Engineering Program in chemical engineering should follow the course sequence for the chemistry 
major through the third year and meet the requirements for admission to chemical engineering schools after the third year. Each student 
pursuing this program must successfully complete the following courses while in residence at Kalamazoo College: CHEM 110, 120, 210, 220, 
240, 310; MATH 112, 113, 214, 240, 280; PHYS 150, 152, 220.

Biochemistry and Molecular Biology Concentration
Students interested in Biochemistry and Molecular Biology should refer to the full program description for the concentration.

All courses offered by the chemistry department may be used as a Natural Sciences (NS) Area of Study (AOS) courses.

Chemistry courses

All course prerequisites must be met with a minimum grade of C-. This policy is uniform for all Math/Science division courses.

CHEM 101 Chemistry and Society
Introductory course for students who wish to explore chemistry. Topics include energy, the atmosphere, water, nuclear energy, and genetic 
engineering. Intended for students who are not majoring in the natural sciences or for Environmental Studies concentrators.

CHEM 105 The Physical Earth
Introduction to an integrated structural, geochemical, and geophysical description of the Earth: emphasis on the interaction of the planet's solar 
and internal heat engines considered from the perspective of plate tectonics; historical origins of the current view of the Earth's structure and 
dynamics; laboratory component includes a field project. Intended primarily for students who are not majoring in the natural sciences, for 
Environmental Studies concentrators, and for students intending to teach Earth Sciences in high schools.

CHEM 108 Toxicology and Carcinogenesis
Examination of the basics of chemical carcinogenesis, the environmental contributions to cancer, current methods for studying cancer in both 
clinical and basic research settings, and the development and uses of chemotherapeutic and chemopreventative medicines. The course aims to 
prepare students to evaluate discussions of cancer risk, diagnosis, and treatments in the lay press and to examine ambiguity and varying 
viewpoints on the causes and prevention of cancer. The course will also examine the impact of cancer on individuals and society. Laboratory 
work includes an experiment using the Ames Test for chemical mutagens and a written scientific report based on laboratory findings. Intended 
for students who are not majoring in the natural sciences.

CHEM 110 Chemical Composition and Structure with Lab
Fundamental principles of chemistry: chemical calculations and symbolism; atomic and molecular structure and bonding; periodic properties; 
intermolecular interactions, classification of chemical reactions, and the solid state. Laboratory work includes introduction to chemical 
instrumentation.

CHEM 120 Chemical Reactivity with Lab
Classification of chemical reactions; chemical kinetics; chemical equilibrium; energetics of chemical reactions (thermodynamics); acid-base, 
solubility-precipitation, oxidation-reduction, complexation reactions; electrochemistry; descriptive chemistry of selected elements. Laboratory 
work includes use of chemical instrumentation.
Prerequisite: CHEM-110 

CHEM 125 Chemical Structure, Composition, and Reactivity
Fundamental principles of chemistry: chemical calculations and symbolism; atomic and molecular structure and bonding; periodic properties; 
intermolecular interactions; the solid state; classification of chemical reactions; chemical kinetics; chemical equilibrium; energetic of chemical 
reactions (thermodynamics); acid-base, solubility-precipitation, oxidation-reduction, complexation reactions; electrochemistry; descriptive 
chemistry of selected elements. Laboratory work includes use of chemical instrumentation. Intended for students with strong high school 
preparation in chemistry as demonstrated on the Chemistry Placement Examination.
Prerequisite: Chemistry Placement Exam Required or Instructor Permission

CHEM 210 Organic Chemistry I with Lab
Basic principles of structure, nomenclature, and reactivity applied to aliphatic hydrocarbons; valence bond and molecular orbital structure 
models; inductive, resonance, and steric effects on reactivity; stereoisomerism; laboratory emphasis on techniques used in the synthesis and 
purification of organic compounds.
Prerequisite: CHEM-120 or CHEM-125

CHEM 220 Organic Chemistry II with Lab
Continuation of CHEM 210 that includes classroom and laboratory study of the structure, nomenclature, chemical properties, and spectrometric 




