The Islamic University of Gaza
Faculty of Engineering
Civil Engineering Department

Environmental Chemistry
(ECIV 1204)

Instructor: Prof. Abdelmajid Nassar
W1 -Lect. 1




Contents

e Qutline the historical development of chemistry

e Provide examples of the importance of chemistry in everyday
life

e Describe the scientific method

e Differentiate among hypotheses, theories, and laws
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Outline the historical development of chemistry

Chemistry is sometimes referred to as “the central science” due
to its interconnectedness with a vast array of other STEM
disciplines (STEM stands for areas of study in the science,
technology, engineering, and math fields).

Chemistry and the language of chemists play vital roles in
biology, medicine, materials science, forensics, environmental
science, and many other fields
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Outline the historical development of chemistry
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Outline the historical development of chemistry

What are some changes in matter that are essential to daily life? Digesting and
assimilating food, synthesizing polymers that are used to make clothing, containers,
cookware, and credit cards, and refining crude oil into gasoline and other products are
just a few examples. As you proceed through this course, you will discover many
different examples of changes in the composition and structure of matter, how to
classify these changes and how they occurred, their causes, the changes in energy that
accompany them, and the principles and laws involved. As you learn about these
things, you will be learning chemistry, the study of the composition, properties, and
interactions of matter. The practice of chemistry is not limited to chemistry books or
laboratories: It happens whenever someone is involved in changes in matter or in
conditions that may lead to such changes.
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The Scientific Method

Chemistry is a science based on observation and experimentation. Doing chemistry
involves attempting to answer questions and explain observations in terms of the laws
and theories of chemistry, using procedures that are accepted by the scientific
community. There is no single route to answering a question or explaining an
observation, but there is an aspect common to every approach: Each uses knowledge
based on experiments that can be reproduced to verify the results. Some routes
involve a hypothesis, a tentative explanation of observations that acts as a guide for
gathering and checking information. A hypothesis is tested by experimentation,
calculation, and/or comparison with the experiments of others and then refined as
needed.
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The Scientific Method
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The Domains of Chemistry

Chemists study and describe the behavior of matter and energy in three different
domains: macroscopic, microscopic, and symbolic. These domains provide different
ways of considering and describing chemical behavior.

Macro is a Greek word that means “large.” The macroscopic domain is familiar to us: It is
the realm of everyday things that are large enough to be sensed directly by human sight
or touch. In daily life, this includes the food you eat and the breeze you feel on your
face. The macroscopic domain includes everyday and laboratory chemistry, where we
observe and measure physical and chemical properties such as density, solubility, and
flammability.

Micro comes from Greek and means “small.” The microscopic domain of chemistry is
often visited in the imagination. Some aspects of the microscopic domain are visible
through standard optical microscopes, for example, many biological cells. More
sophisticated instruments are capable of imaging even smaller entities such as
molecules and atoms



The Domains of Chemistry
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The Scientific Method
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The Domains of Chemistry

The symbolic domain contains the specialized language used to represent components
of the macroscopic and microscopic domains. Chemical symbols (such as those used in
the periodic table), chemical formulas, and chemical equations are part of the symbolic
domain, as are graphs, drawings, and calculations. These symbols play an important

role in chemistry because they help interpret the behavior of the macroscopic domainin
terms of the components of microscopic domain. One of the challenges for students
learning chemistry is recognizing that the same symbols can represent different things in
the macroscopic and microscopic domains, and one of the features that makes
chemistry fascinating is the use of a domain that must be imagined to explain behavior
in a domain that can be observed.
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