
NOTES FOR
CHAPTER 2:  

INTRODUCTION TO 
MATTER

2.1 Describing Matter



Matter :  Anything that has mass and takes up space.

That’s where chemistry comes in.  Chemistry is the study 
of the properties of matter and how matter changes.

Obviously, all matter is not the same.  
Each one has different properties.

The properties and changes of matter depend on its makeup.

Some are substances – pure with a specific set of 
properties.   

vs

All matter has two kinds of properties: 
physical and chemical.

And, some are not!



A physical property is a characteristic of a pure substance 
that can be observed without changing it into another 
substance.  

Water is a great example!  It 
can change states – but it is 
still water!

The ability of a substance to freeze, or dissolve in water are 
physical properties -  so are hardness, texture, and color.

These physical properties can be used to classify matter.
Luster, the ability to conduct heat and electricity, flexibility, 
are some properties that metals are classified by.



Melting point is the temperature at which a solid 
becomes a liquid.  

Boiling point is the temperature at which a liquid 
becomes a gas.  

Look at the data listed in the table.  Identify each 
substance’s  physical state at room temperature (20 
degrees Celsius).  Is it a gas, a liquid, or a solid?  

Explain your conclusions.

Water is a

Ethanol is a 

Propane is a 

Table salt is a 

liquid.

liquid.

gas.

solid.



Chemical properties are characteristics of a pure 
substance that describes its ability to change 
into different substances.

When iron combines with the oxygen in the 
air,  it produces rust, or iron oxide.

How do chemical properties differ from physical 
properties?                         properties cannot be observed 
just by looking at a substance.  The substance must                      
with something else to form a                 substance. 

NEW CHEMICAL



Over 2,000 years ago, a Greek philosopher named 
Empedocles, made a convincing argument that all matter 

was made from 4 elements:  air, earth, fire, and water.

Now, the Periodic Table of Elements is 
filled with over 100 elements!

An element is a pure substance that cannot be broken 
down into any other substances by chemical or physical 
means.  Elements ARE the simplest substances.



Elements, themselves, cannot be broken down into any other 
substances, but they can be broken down into smaller  
particles called ATOMS.

Atoms are the basic particle  from 
which all elements are made.  These 
are what give elements their unique 
and individual properties.

Atoms of most elements can combine with other atoms.  
They form a bond, not a James Bond, but a                                                           

                                                  .
CHEMICAL BOND

This bond is a force of attraction between 2 atoms. It is like 
the “glue” that holds it together, BUT … it can be broken!



When 2 or more atoms are held together by this chemical 
bond, a                                 is formedMOLECULE

We oftentimes refer to water as 
H20.  That is because there are 2 
atoms of hydrogen and one 
oxygen.  It is now the water 
molecule.

How can oxygen be both an element and a molecule?  

An oxygen molecule is formed 
from 2 atoms of oxygen!



A compound is a pure substance made of two or more 
elements chemically combined in a set ratio.
A compound may be represented by a chemical formula 
which shows the elements in the compound AND the 
ratio of atoms.

Fe2O3 is rust.  What are the elements?  What is the ratio?

When elements are chemically 
combined, they form compounds 
that have different properties than 
the what the elements had alone.

Table sugar is really 
amazing!  It is the 

compound C12H22O11.  
Break this down into 

the individual 
elements.  

Compare those to the 
compound.



                             are made of two or more substances that are 
together in the same place but are not chemically combined.

Mixtures

Each substance keeps its individual properties.  
There is no set ratio of the parts.

Lucky Charms is a mixture.  If 
you were to grab 2 handfuls of 
the cereal, you would get a 
different amount of blue 
moons, pink hearts, and 
rainbows.  Some handfuls 
might not even have certain 
marshmallow delights!



More specifically, Lucky Charms is an example of a 
heterogeneous mixture.

You could easily take out the pink hearts if you wanted to eat 
them separately.  Also, each bowlful would have different 
combinations and amounts of cereal and marshmallows.

Homogeneous mixtures, however, are so evenly mixed that 
you cannot see the different parts.

Mixtures can be solids, 
liquids, or gases. 



Compounds can be difficult to separate into its elements.  
Mixtures are easier to separate because the individual 

components keep their own properties.

Magnetic attraction, filtration, distillation, and 
evaporation are methods that may be used to separate a 
mixture into its components.  

How could you separate a mixture of sand and salt?

Do these formulas represent the same 
compound?  H2O2   and H2O




