Atoms: The Building Blocks of Matter
OBJECTIVES:

1. Define and give examples of matter and elements.

2. Describe the particles within atoms and the structure of atoms.

3. Define mass number and atomic number.

4. Define the concept of isotopes.

VOCABULARY:

Element

Atom


Nucleus

Proton

Neutron

Atomic Number
Electron

Isotope

Atomic Mass/Mass Number

Matter is anything that takes up space and has mass.  It is all around us in different forms.  Different types of matter have different characteristics because of what that matter is made up of.  Matter is made up of particles called atoms.  The structure of those atoms determines the characteristics of the matter you observe.

Can you think of anything that is not matter?

Atoms combine to form many different types of matter.  Those atoms combine in different ways to make up the things we know.  Plastic and oil are two very different things, but they both contain the same types of atoms, arranged in different ways.  Some forms of matter contain only one type of atom.  We call those substances elements.  All of the elements that we know about are found in the Periodic Table.  Elements cannot be broken down into simpler substances by physical or chemical means.  92 elements occur naturally, and more have been produced in laboratories.   
Atoms are the smallest particles of an element that has all of the characteristics of that element.  However, atoms are composed of even smaller particles.  Protons and neutrons are located in the center of an atom and make up its nucleus.  They have equal mass.  Protons have a positive charge and neutrons have a neutral charge.  Moving around the nucleus are negatively charged particles called electrons.  They are so small, that their mass is ignored.  For every proton in an atom, there is one electron to balance out the charge. 
Can you draw what you think an atom looks like?
The mass number of an atom is equal to the number of protons and neutrons making up its nucleus.  The mass of an electron is so small that it isn’t even taking into consideration when determining the mass of an electron.

An atom’s atomic number equals the number of protons in its nucleus and the number of electrons in the electron cloud.  All atoms of the same element have equal atomic numbers.  

How can you determine the number of neutrons in an atom if you know the number of protons and the atomic mass?

If the number of protons in an atom is changed, a new element is formed.  The number of neutrons can be changed without changing the element.  This will change the atom’s atomic mass.  Atoms of the same element that have different number of neutrons in their nuclei are called isotopes.  An example of an element having an isotope is carbon-12 with the isotope being carbon-14.      
Can you think of where isotopes are used?

