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• What are the two

kinds of proper­
ties of matter?

• How are elements

and compounds
related?

•. What happens
during a chemical
reaction?
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Chemistry is th: study of the 'properties o.f matte~ and how matterchanges. PhYSICaland chermcal properties of matter are charac­
teristics used to classify and describe a particular substance. A phYs­
ical property is a characteristic of a substance that can be observed

without changing the substance into something else. Physical properties
include color, density, hardness; and melting point. A cl1.emical property
is observed when a substances changed into another substance. Chemical
properties include whether or not a substance bums, rusts, or reacts with
water.

All of the matter around you is composed of one element or a combi­
nation of two or more elements. An element is a substance that cannot

be broken down into any other substances by chemical or physical
means. Elements are represented by one- or two-letter symbols; for
e..>cample,0 for oxygen or Fe for iron. Elements maybe combined to
make compounds. Two or more elements chemically bound together in
a set ratio make a compound. Compounds are shown by a formula such
as CO for carbon monoxide. If two or more substances are in the same'

place but not chemically combined, they form a m:ixture. The substances
in a mixture do not have to be combined in a specific ratio. Each
substance keeps its own individual properties.

Matter is changing around you all the tim~. A physical chan,ge alters
the form or appearance of a material but does not convert the material
into new substapces. Water is a solid when frozen, and a gas when heated.
These are physical changes. Water is the same substai1Ce in each form.

A change in matter that forms one or more new substances is called a

chemical change, or chemical reaction. You can detect many chemical
reactions by observing changes in the properties of matter. The key
characteristic of a chemical reaction is the production of new mate­
rials that are chemically different from the starting materials. A
chemical reaction can be written as a chemical equation that uses
symbols and formulas. The substances you start with, the reactants, are
written on the left side of an arrow. The substances you end with, the
products, are written oIfthe right side of the arrow.

The matter you see is made of particles you can't see. The smallest
particle of an element is an atom. All the atoms of an element have the
same chemic;al properties. A combination or two or more atoms is a
molecule. The atoms in a molecule may be alike or different, and are
held together by a force called a chemical bond. Chemical reactions
occur when chemical bonds are formed or broken.
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