


¾What things are made of.

¾How things change.



¾ Anything that has mass and volume 

(takes up space)

¾ Examples : Anything you can touch or 

hold.

¾Note : things that are NOT matter - Light, 

sound, and electricity.



¾Matter that always has the exact same 

composition is a substance

üSugar and Salt always taste the same

¾ Substances can be classified into 

üElements 

üCompounds



¾ A substance that can NOT be broken 

down into anything smaller.

üAll the elements are found in the periodic 

table.

¾ Elements are made up of atoms; the 

smallest particle that has the properties 

of the element .

üElements have fixed composition because it 

contains only one type of atom



 



¾Zinc, Zn

¾Chlorine Gas, 
Cl



¾Neon Gas, 
Ne

¾Iron, Fe



¾ A substance made up of two or more 

elements.

¾ Properties are different than individual 

elements that make it up

¾ Example: NaCl = Salt
üNa = sodium, highly reactive metal

üCl = chlorine, green, poisonous gas



¾ NaCl - edible

¾ Na - highly 

reactive metal in 

water

¾ Cl - green 

poisonous gas



¾Made up of different elements and/or 

compounds

¾ The smallest unit of a substance that has 

all the properties of that substance.



¾ Water - H2O

¾ Phosphorus - P4

¾ Indigo -

C16H10N2O2

 

 



¾ Shows how many atoms of each 

element are in the basic unit of a 

substance.

¾ Examples:

üCO 2 = 1 carbon, 2 oxygens

üCH4 = 1 carbon, 4 hydrogens

üH2O = 2 hydrogens , 1 oxygens

üS8 = 8 sulfurs



¾ A combination of two or more pure 

substances.

¾Mixtures can be separated into their parts.

¾May have some properties of the pure 

substances that make it.



¾ Examples:
üGrape Juice: 

wet like water, 
sweet like sugar

üHamburger

ü**Most 
everything we 
eat

 



¾Heterogeneous : Substances are NOT 

mixed well

üExample : Beach Sand, Chocolate Cookie 

Dough, Salsa



¾ Two or more liquids that do NOT mix 

into each other

¾ Example : Oil and water



¾Homogeneous : Substances ARE mixed 

well

üExample : Kool Aid, air, Coca -Cola, White 

Vinegar



¾ Two or more liquids that 
DO dissolve into each 
other

¾ Example : Gasoline, Milk

¾ **Gases can be 
dissolved in liquids also, 
soda pop fizz



¾ Solution ðSubstances that dissolve and form 
a homogeneous mixture

¾ Suspension ðHeterogeneous mixture that 
separates into layers over time

¾ Colloid ðContains some particles that are 
intermediate in size between the small and 
large particles. 
üParts canõt be filtered or separated



¾Oil and Water

¾ Fog

¾Windshield wiper fluid

¾Milk

¾ Tap water

¾Muddy water



¾Distillation ðSeparates materials based 

on their boiling points

üBoiling salt water to make freshwater

¾ Filtration ðSeparates materials based on 

the size of their particles

üStrainers, filters, screens





¾ All matter is made of atoms and molecules 
that act like tiny particles .

¾ These tiny particles are always in motion .  
The higher the temperature, the faster the 
particles move.

¾ At the same temperature, more massive 
(heavier) particles move slower than less 
massive (lighter) particles.



¾SOLID 

¾LIQUID

¾GAS



¾Definite shape and volume

¾ Particles are very rigid with very little 

movement



¾Definite volume, NOT a definite shape

¾ Particles move more freely

¾ Viscosity : resistance of a fluid to flow

üMolasses = HIGH viscosity

üLemonade = LOW viscosity 



¾NO definite shape or volume.

¾ Particles move very fast and spread 

indefinitely.



¾ If you leave a jar of perfume open, you can 
soon smell it from across the room.

¾ You can smell fresh cookies baking before 
you even enter the bakery.

¾ ** The Kinetic Theory explains thisé.the 
particles that make up a gas are in constant 
motion and move very fast.



¾Gas in a balloon is constantly pushing 

out against the balloon.  Particles are 

moving fast and bouncing into the 

sides non -stop. This creates Pressure.



¾ Temperature ðRaising the temperature 

will increase its pressure

¾ Volume ðReducing the volume of a gas 

increases its pressure 

¾Number of Particles ðincreasing the 

number of particles increases pressure



GAS

LIQUID

SOLID



¾ Energy can be thought of as the ability to 
change or move matter.

¾ Energy must be added or taken away to have 
a PHASE CHANGE.

¾ PHASE CHANGE: going from solid to liquid to 
gas and back down. This does NOT change 
what it is made out of ( composition) or how 
much you have (mass).



¾ SOLID to LIQUID

¾ Energy must be ADDED!



¾ LIQUID to GAS 

¾ Energy must be ADDED!



¾ SOLID to GAS 

¾ Energy must be ADDED!



¾GAS to LIQUID

¾ Energy must be TAKEN AWAY!



¾ LIQUID to SOLID

¾ Energy must be TAKEN AWAY!



¾Mass can not be created or destroyed.

¾ After a chemical or physical change, mass 
is ALWAYS the same.



¾ Energy can NOT be created or destroyed.

¾ After a chemical or physical change, 
energy is ALWAYS the same.





¾ Think of properties just like adjectives in 

the English language.  

üAdjectives describe nouns!

üProperties describe matter!



¾ 1.  Chemical Properties

¾ 2.  Physical Properties



¾Chemical Property: Describes the way a 

substance REACTS when it changes.  

üIt can change by either combining with 

other elements or breaking apart into new 

substances. 

üExample : Flammability or rusting



¾ Magnesium is 

extremely 

reactive and 

burns very bright!

¾ Used in 

emergency 

flares!



¾ Argon Gas does 

not react!

¾ Tungsten burns.

¾ Argon gas is used 

inside light bulbs 

because it does 

not react with the 

burning Tungsten 

filament.



¾ Physical properties are characteristics of a 
substance that can be observed WITHOUT 
changing the substance .

¾ Example: 
üViscosity

üConductivity

üMalleability

üHardness

üShape , color, odor, texture, 

üBoiling point, melting point, 

üAbility to conduct electricity, magnetism, or heat

üDensity



¾Conductivity ðMaterialõs ability to allow 

heat to flow

üMetals

üNormally conduct electricity

¾ Viscosity ðThe tendency of a liquid to 

resist flowing

üHoney

üHeating decreases viscosity



¾Malleability ðAbility of a solid to be 

hammered or shaped without shattering

üGold

¾Hardness ðDetermine which is harder 

based on which scratches the other

üDiamonds



¾ Density : The mass 
per unit volume of 
a substance.

¾ Substance with 
LOW density is said 
to be òlightó; HIGH 
density = òheavyó.

¾ Same size Brick and 
Spongeééwhich 
one is more dense ?



¾ If you know the density 
of a substance, you 
can determine if the 
object will float in 
water.

¾ Density of Water, H2O 
= 1g/ mL

¾ Density over 1 = SINK

¾ Density under 1 = 
FLOAT

¾ Mathematically :

üDensity = mass 
divided by volume

¾ D = m/v

¾ Piece of wood has a 
mass of 25 g and a 
volume of 35 cm.  
What is its density?

¾ m=25g v=35cm

¾ D = m/v ; 25/35 = 
0.71 g/cm


