
Chemistry 1310: General Chemistry

Introduction

1 What is Chemistry?

Before we spend a semester together studying chemistry, it might make sense to pause and ask
what chemistry is, how it relates to other academic disciplines, and what is its scope.

The textbook does not appear to give a definition of chemistry in the introductory chapter.
I looked in the Dictionary of Chemistry, and found that it doesn’t attempt to define chemistry,
either. Maybe this isn’t surprising. Chemists are often (but not always!) fairly sloppy with
definitions, and they frequently use terms that have never been well defined (e.g., “bond,” or
“aromaticity”). Let’s try Webster’s (New Riverside University Dictionary):

Chemistry: 1. The science of the composition, structure, properties, and reactions
of matter, esp. of atomic and molecular systems. 2. The composition, structure,
properties, and reactions of a substance.

This seems to capture most of what chemistry is all about.

Chemistry is usually considered a physical science, which investigates the properties of energy
and nonliving matter. Other physical sciences include geology, astronomy, and physics. But of
course chemistry is also a study of living matter (particularly the branch of chemistry known as
biochemistry), so it is also sometimes considered one of the life sciences, along with biology.

2 What is Science?

“Science: The observation, identification, description, experimental investigation, and theoretical
explanation of natural phenomena.”

1. Science only applies to natural phenomena. There are many intellectual endeavors which
one could argue are not reducible to natural phenomena (e.g., art, history, literature, philos-
ophy, mathematics). Prominent scientists often like to become amateur philosophers (e.g.,
Schrödinger, Einstein, Planck, Pauli, Heisenberg, Hawking). It is worth bearing in mind that
science, since it assumes only the material universe, cannot be used to make any definitive
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statements about non-material concepts. It is useful to take the philosophical writings of
scientists with a good grain of salt!

2. Plato believed that the world around us is filled with imperfect shadows of the perfect forms
or ideas that make up the ultimate reality. Most scientists subscribe to this philosophy
at some level or another, since they generally endeavor to understand physical phenomena
by using experimental measurements to search for the underlying mathematical laws that
govern our universe. Amazingly, everything that is known or can be known about a molecule
is contained in the solution to the Schrödinger equation or its relativistic form, the Dirac
equation. The form, meaning, and solution of the Schrödinger equation are the essence of
quantum mechanics (chapter 16). It is lucky for us that the universe is elegantly described
by “simple” mathematical laws; otherwise, it would be hard to carry out science as we know
it.

3. Science employs the scientific method, whereby one makes observations, formulates a hy-
pothesis, tests the hypothesis by experiments, and refines the hypothesis until it explains
more and more phenomena and eventually becomes a “natural law.” The role of experimen-
tation is very important to the sciences and it is why a laboratory component is included
in this course. The explanation of the phenomena is equally important and that is why the
lectures will discuss various various “chemical laws” that explain much of chemistry.

4. Science is focused on understanding how and why the natural world works the way it does.
Scientific research is all about discovering new things and explaining things that are currently
unexplained. This is hard because one never knows what the answers will be ahead of time.
Making practical use of this scientific knowledge is the role of engineering.

3 What role does Chemistry play in our lives?

Chemistry is arguably the most important science. Below are listed a few items describing the
importance of chemistry.

Foundation of molecular biology: Chemistry and biochemistry form the foundation of molec-
ular biology, just as physics and mathematics form the foundation of chemistry. Research in
molecular biology, very important for improving quality of life through a better understand-
ing of human health, depends on advances in chemistry and biochemistry.

Plastics: Plastics and other polymers have improved our lives in many ways. Chemistry is
important in developing commercial polymers and in understanding their environmental
impact and how to dispose of them safely and responsibly.
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Advanced materials: Many advances in automotive and aerospace engineering rely on improved
materials such as new types of ceramics; the basis of materials research and engineering is
chemistry.

Drug research: Developing new drugs relies extremely heavily on chemistry, from biochemistry
to understand the effect of drugs or the diseases they’re meant to treat, to analytical chem-
istry to characterize the effects of new drugs and to study enzyme active sites, to compu-
tational chemistry to help design new drugs using models, to organic chemistry to actually
synthesize the new drugs.

Food science: Cooking is really just an ordinary looking chemistry experiment. Developing new
ways to keep food from contamination involves analytical chemistry (to look for problems)
and materials/polymer chemistry for food packaging.

Environment: Chemistry was crucial to understanding why the ozone hole started forming, and
remains crucial to understanding the environmental impact of many produced materials and
how to render them safe.

Electronics: Chemistry is important in many electronics fabrication and packaging methods and
may one day help extend the trend toward faster and cheaper electronics by “molecular
electronics,” where individual molecules are used as electronic components.
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