
2.1 The Nature of 
Matter



THINK ABOUT IT  
What are you made of? 

• Just as buildings are made from bricks, steel, 
glass, and wood, living things are made from 
chemical compounds. 

• When you breathe, eat, or drink, your body uses 
the substances in air, food, and water to carry out 
chemical reactions that keep you alive. 

• The first job of a biologist is to understand the 
chemistry of life.



What 3 subatomic particles make up 
atoms?
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Atoms
• The atom is the basic unit of matter, made up of 

three subatomic particles: protons, neutrons, and 
electrons.



Subatomic Particles
• Protons are positively 

charged.
• Neutrons carry NO 

charge (neutral).
• Electrons are 

negatively charged.



Subatomic Particles
• Protons and Neutrons 

have about the same 
mass.

• Electrons are about 
1/1840 the mass of a 
proton.



Subatomic Particles
• Strong forces bind 

protons and neutrons 
together to form the 
nucleus, at the center 
of the atom.

• Electrons constantly 
move around the space 
surrounding the atom’s 
nucleus.



If an atom has the same number of 
protons and electrons, what is the charge 
of an atom?  

# of Protons = # of Electrons
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Because an atom has the same number 
of protons and electrons, it is electrically 
neutral.



Draw the atomic structure of a carbon 
atom. The carbon atom contains 6 
protons, 6 neutrons, and 6 electrons.
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An atom of calcium contains 20 protons. 
How many electrons does it have?
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Elements
• A chemical element is a pure substance that 

consists entirely of one type of atom. 



Elements
• More than 100 elements are known, but only about 

two dozen are commonly found in living organisms. 



Elements
• The number of protons in the 

nucleus of an element is 
called its atomic number. 

Example: Carbon
Atomic Number = 6
Atomic Number = Protons
Protons = 6
Protons = Electrons
Electrons = 6



Mass Number  
• The total number of protons and neutrons in the 

nucleus of an atom is called its mass number.

Mass Number = Protons + Neutrons



How many neutrons does carbon have?  

Mass Number = Protons + Neutrons
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With your elbow partner, use the colored beads 
at your table and the key below to model the 

atomic structure of nitrogen.
Red - Protons

White - Neutrons
Black - Electrons

Atomic Number

Mass Number



With your elbow partner, use the colored beads 
at your table and the key below to model the 

atomic structure of oxygen.
Red - Protons

White - Neutrons
Black - Electrons

Atomic Number

Mass Number


