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1 Overview

Is there really such a thing as phlogiston? Why does it matter whether or not chemical
bonds exist? How do pharmaceuticals and nanomaterials change the way we think about
chemical theories?

We will investigate episodes in the history of chemistry and study how philosophy has
contributed to each chemical development. This course familiarizes students with central
turning points in chemistry’s development from an ancient, metaphysical theory of matter
to the most-practiced science in the modern world, and it introduces students to some of
the most important, and most vexing, problems in the philosophy of science.

Each historical development discussed in this course is paired with a philosophical
puzzle, in the hopes that the history will complement the philosophy and challenge students
to think critically about the development of chemistry from a variety of perspectives. Prior
experience in philosophy of science is not required, and students will develop research
projects based on their individual backgrounds and interests.

2 Requirements

2.1 Classroom Community

This course involves active student participation in discussions of contentious issues. For
these discussions to be a success, all students must engage with the readings and with their
peers. Weekly reading-feedback assignments have been designed to encourage engagement
with readings, and group discussion activities will involve students in debates with each
other.

By entering any classroom, students agree to participate in an intellectual community.
This community encourages respectful disagreements that foster new knowledge through
the tools of critical thinking. This community does not tolerate disrespectful disagreements
that aim to attack a person’s ethnicity, religious beliefs, politics, gender, or other aspects
of personal identity.

2.2 Assignments (DUE DATES TBD)

• Reading Responses(30%): Students will submit e-mail responses to the week’s
assigned reading no later than 12 p.m. on Tuesday.
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• Quizzes(20%): Four short quizzes will be given over the course of the semester.
These quizzes will focus on students’ comprehension of the historical events discussed
in class and students’ grasp of basic issues and definitions in philosophy of science.

• Summary and Commentary Paper(10%): 3 page paper summarizing a historical
episode or philosophical debate from one of the first three weeks of class. Details to
be distributed in class.

• Research Paper Proposal(15%): 2–4 page outline of research paper. Must in-
clude discussion of the philosophical, historical, and/or scientific issues that will be
addressed, as well as a proposed bibliography and/or research-methods discussion.
Details to be distributed in class.

• Research Paper(20%): 10–12 page paper. Details to be distributed in class.

• Participation(5%)

3 Schedule

This course is divided into five thematic units. The first four units address both a period
in the history of chemistry and a debate in philosophy of science that has affected or been
affected by developments in chemistry. The final unit is a survey of issues in contemporary
philosophy of chemistry.

3.1 Preliminaries

3.1.1 Week 1: Philosophical Orientation

• Thomas Kuhn, “The Nature and Necessity of Scientific Revolutions”

• Jap van Brakel, “Philosophical Preliminaries” from Philosophy of Chemistry

• Roald Hoffmann, “What Might Philosophy of Science Look Like if Chemists Built It?”

3.1.2 Week 2: From Medicine and Metallurgy to Chemistry

• Aristotle, selections

• Paracelsus, selections

3.2 The Elements

3.2.1 Week 3: The Periodic Table

• Robin Hendry, “Lavoisier and Mendeleev on the Elements”

• Eric Scerri, “Some Aspects of The Metaphysics of Chemistry and the Nature of the Elements”

• Sam Kean, “Geography is Destiny”

• Saul Kripke, selections from Naming and Necessity
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3.2.2 Week 4: Phlogiston and Oxygen

• Joseph Priestley, selections from Experiments and Observations on Different Kinds of Air

• Antoine Lavoisier, selections from Elements of Chemistry

• Hasok Chang, “The Hidden History of Phlogiston”

3.2.3 Week 5: The Chemical Revolution

• John Dalton, selections

• Alan Chalmers, selections from The Scientist’s Atom and the Philosopher’s Stone

• Bowler and Morus, “The Chemical Revolution” from Making Modern Science

• Mary Jo Nye, “Atomism” from Before Big Science

3.3 Atoms, Bonds and Quantum Mechanics

3.3.1 Week 6: Chemistry, Physics and the Atom at the Turn of the 20th
Century

• Gilbert Lewis, “The Atom and the Molecule”

• Jap van Brakel, “The Alleged Reduction of Chemistry” from Philosophy of Chemistry

• Paul Needham, “When Did Atoms Begin to do any Explanatory Work in Chemistry?”

3.3.2 Week 7: Chemical Bonds

• Linus Pauling, selections from “The Nature of the Chemical Bond”

• Michael Weisberg, “Challenges to the Structural Conception of Bonding”

• Robin Hendry, “Two Conceptions of the Chemical Bond”

3.4 Chemical Representation

3.4.1 Week 8: Visualizing Chemical Structures and Reactions

• Roald Hoffmann, “Representation in Chemistry”

• Jap van Brakel, “Modelling in Chemical Engineering”

• Woolley, “Must a Molecule Have a Shape?”

3.4.2 Week 9: Representation in Organic and Biochemistry

• Mary Jo Nye, “Representation in Organic Chemistry”

• Mark Goodwin, “Mechanisms and Chemical Reactions”

• August Kekule, selections

• Sandra Mitchell, protein folding
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3.5 Chemistry, Policy and the Public

3.5.1 Week 10: Chemistry’s Network Across Science and Industry

• Clifford Conner, selections from “The Scientific-Industrial Complex” from A People’s History
of Science

• Bowler and Morus, “Science and Medicine” from Making Modern Science

• Jonathan Simon, “Chemistry and Pharmacy: A Philosophical Inquiry into an Evolving Re-
lationship” from Philosophy of Chemistry

3.5.2 Week 11: Chemistry and Public Safety

• Heather Douglas, “The Moral Responsibilities of Scientists” from Science, Policy, and the
Value-Free Ideal

• Sam Kean, “Poisoner’s Corridor” from The Disappearing Spoon

• Sam Kean, “Political Elements” from The Disappearing Spoon

3.6 A Role for Philosophy in 21st Century Chemistry?

3.6.1 Week 12: Smaller, Better, Faster, Stronger

• Richard Feynman, “There’s Plenty of Room at the Bottom”

• Eric Winsberg, “Handshaking Your Way to the Top: Simulation at the Nanoscale”

• Roald Hoffmann, “Small but Strong: Lessons from Chemistry for Nanoscience”

• Kevin Elliott, “Varieties of Exploratory Experimentation in Nanotoxicology”

3.6.2 Week 13: Responsible Chemistry in the 21st Century

• Edgar and Salek, “The Ethics of the Drug Discovery and Development Process”

• Sandler and Kay, “The National Nanotechnology Initiative and the Social Good”
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