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Matter
~anything that takes up space and has mass

~Matter normally comes in 3 phases

• Solid

• Liquid

• Gas

• Definite shape, 
Definite volume   

• lowest energy
• No definite shape, 

definite volume
• mid-level energy 
• No definite shape, 

no definite volume  
• high energy

Plasma
• “4th phase of matter”

• Most common phase of matter in the universe.

• Extremely high energy.

• Commonly found in stars, can be created 
naturally by lightning on Earth and the hottest 
part of a flame.

• There are actually many other phases of matter 
that we don’t discuss at this level.

Chemical Reactions

• Process by which substances interact to 
form new substances.

• Reactants- substances you start with, or 
what reacts with each other.

• Products- substances that are created, or 
what is produced.
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Chemical Reaction example

Baking soda and vinegar react to form

Carbon dioxide, water and a salt

reactants

products

Energy in Chemical Reactions

• Give off energy
• Products have less 

energy than 
reactants

• The substance gets 
hotter

• Explosions, fire

• Take in energy
• Products have more 

energy than the 
reactants

• The substance gets 
colder

• Cooking food, instant 
ice packs

Exothermic Endothermic

*although it is theoretically possible for the energy to be the same on both sides of the 
equation, in all known cases there is at least a slight difference. 

Physical Properties

• Any property that can be tested without 
changing the chemical make-up of the 
substance.

• For Example- mass, weight, density, 
volume, color, shape, texture, melting point, 
and boiling point.

• Changing phases does not change the 
chemical make-up of a substance.  When 
water freezes to ice, it is still water (H2O).
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Chemical Properties

• Any property that can only be tested by 
changing the chemical make-up of the 
substance.

• Flammability, chemical reactivity, and 
ability to rust.

• A chemical change always involves a 
change in energy (either endothermic or 
exothermic).

A quick statement

• You can tell a chemical reaction has 
occurred if the products are different from 
the reactants!

• If there is no change it is NOT a reaction!

• e.g. ice melting is NOT a reaction, it is a 
physical change!

Observations that indicate a 
Chemical Change has taken place

• Production of a gas (bubbles)

• Change in color

• Formation of a precipitate
• Precipitate- solid falling out of solution

• Evolution of energy
• Change in temperature

• Release of light etc.
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Chemical or Physical Changes are when 
you change a chemical or physical 

property
• cutting a piece of ice in half
• physical change
• activating an instant ice pack (make it cold)
• chemical change
• melting ice
• physical change
• baking flour, sugar, egg and water together
• chemical change 

Physical Properties can be used 
to separate mixtures

• depending on the shape and size you may 
be able to separate them with a filter, or a 
centrifuge

• solutions require distillation (boiling 
substances off one at a time)

• chemical properties could also be used to 
separate mixtures

Only chemical properties can be 
used to separate compounds

• the atoms are bonded together so you must 
break these bonds to separate the molecules 
to atoms or smaller molecules.

• If you pass an electric current through water 
you will separate it into H2 and O2 

• this is called electrolysis
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Classifying Matter

Classifications

• Matter can be classified as an element, 
compound or mixture

• Elements- substances consisting of entirely 
the same atom.

• Compounds- substances consisting of 
entirely the same molecule.

• Mixtures- elements and/ or compounds next 
to each other

Elements

• There are 90 naturally occurring atoms on Earth

• about only 40 of those can be found naturally in 
elemental form

• Hydrogen, copper, gold, magnesium, lead, 
oxygen, nitrogen, helium, etc.

• Elements are represented by a 1-2 letter symbol
• The first must always be a capital letter, and the second (if 

present) is lower case.
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Common element symbols
• oxygen-
• iron-
• gold-
• chlorine-
• hydrogen-
• copper-
• carbon-
• silver-

• O

• Fe
• Au

• Cl

• H
• Cu

• C

• Ag

*notice, that this is not
written as FE, make that 2nd

letter lower case not a small
capital.  

A complete alphabetical list is located in the front cover of your book

Korean Periodic Table

We will not have to memorize 
the entire periodic table

• However you will be responsible to know all 
element symbols with an atomic number 1-36. 
(Hydrogen to Krypton)

• and Silver (Ag), Gold (Au), Mercury (Hg), Tin 
(Sn), Iodine (I), Uranium (U), Plutonium (Pu), 
and Lead (Pb)

• You don’t have to remember where they go on 
the periodic table or their information, only the 
symbol and name.
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Quiz
• There will be a quiz sometime next week on 

these.

• It will say Fe_______

• Or Copper ______

• Whatever grade you get on the quiz will go 
in progressbook and will not change, 
however, if you don’t get 90% or better I 
will make keep retaking a different version 
until you do or you can’t complete labs.

Compounds -substances made up entirely of 
the same molecule.

• molecule- 2 or more atoms bonded together.
• these are represented by chemical formulas
• element symbols and subscript numbers.
• H2O 
• hydrogen (2 of them)  oxygen
• subscript numbers mean there are that many of 

the atom it is directly behind.
• If there is no subscript number then 1 is implied.
• water, ammonia, glass, methane and limestone
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Here is where capitalization 
becomes really important

• CO2

• Co2

• 1 carbon, 2 oxygen

• carbon dioxide ( a gas)

• 2 cobalt atoms

• cobalt is a metal


