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scientific understanding

An important kind of
reaction between
substances involves the
combination of oxygen
with something else --
asin burning or
rusting.

Substances react
chemicaly in
characteristic ways with
other substances to form
new substances with
different characteristic
properties.

All matter is made up of
atoms, which are far too
small to see directly
through a microscope.

Atoms may link together
in well-defined
molecules, or may be
packed together in
crystal patterns.
Different arrangements
of atoms into groups
compose al substances
and determine the
characteristic
properties of

Theidea of atoms
explains chemical
reactions: When
substances interact to
form new substances, the
atoms that make up the
molecules of the

original substances
combinein new ways.

~~ No matter how substances
within a closed system
interact with one

another, or how they
combine or break apart,
the total mass of the
system remains the same.
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Chemical elementsare
those substances that do
not break down during
normal |aboratory
reactions involving such
treatments as heating,
exposure to electric
current, or reaction

with acids. All
substances from living
and nonliving things can

history of development

In the early 1800s,
British chemist and
physicist John Dalton
united the concepts of
atoms and elements. He
proposed two ideas that
laid the groundwork for
modern chemistry: first,
that elements are formed
from small, indivisible
particles called atoms,
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Since Lavoisier and
Dalton, the system for
describing chemical
reactions has been
vastly extended to
account for the
configuration taken by
atoms when they bond to
one another and to
describe the inner
workings of atoms that
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Dalton figured out how
the relative weights of
the atoms could be
determined
experimentally. Hisidea
that every substance had
aunique atomic
composition provided an
explanation for why
substances were made up
of elementsin specific
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Lavoisier pioneered a
new approach to
chemistry based on the
modern definition of an
element and quantitative
methods. His system for
naming substances and
describing their
reactions in terms of

the elements that make
them up contributed to

In the late 1700s and
early 1800s, the idea of
atoms reemerged in
response to questions
about the structure of
matter, the nature of
fire, and the basis of
chemical phenomena.
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Antoine Lavoisier's work
was based on the idea
that when materials
react with each other,
many changes can take
place but that in every
case the total amount of
meass afterward is the
same as before. He
successfully tested the
concept of conservation

[ 1

Up until the 1700s, the
prevailing idea was that
materials contained a
substance called
phlogiston, which had
mass, and that when an
object burned, it gave

off phlogiston, which
carried away the mass.
This view confirmed what
people saw: When a piece
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Aristotle and other
thinkers held that four
elements (fire, air,

water, and earth)
composed al of matter.
While the idea of atoms
received little

attention, Aristotle's

four elements became the
dominant idea.

More than 2000 years
ago, Greek philosophers
formulated the idea of
atoms as being simple
particles beyond the
reach of human senses
and with the existence
of avoid between them.

Ancient civilizationsin
China, India, the Middle
East, and the
Mediterranean developed
explanations about
matter not by
experimentation but by
observing the natural
world and by using logic
and rational thought.

nature of science

There are different
traditions in science
about what is
investigated and how,
but they all share a
commitment to the use of
logical arguments based
on empirical evidence.

From time to time, major
shifts occur in the
scientific view of how
things work. More often,
however, the changes
that take placein the
body of scientific
knowledge are small
modifications of prior
knowledge. Continuity
and change are
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Scientific knowledge is
subject to modification
as new information
challenges prevailing
theories and as a new
theory leads to looking
at old observationsin a
new way.



