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· Chapter 13 
· Lesson 1:  What is Matter?

· All matter has volume, mass, density, boiling point, freezing point, and other properties.  These properties can be described as physical properties or chemical properties.  Matter can change chemically and physically. 

· Matter is anything that has mass and takes up space.  Everything you see is matter, whether it is tiny or huge, hard or soft, or even wet or dry.  Some matter, such as the air, you can’t even see.  

· Mass is a property of matter that can be measured.  

· *Mass is measured in grams.  

· The mass of an object does not depend on the objects shape.  

· *Elior folds a piece of paper into a paper airplane.  How does the mass of the piece of paper compare with the mass of the paper airplane?  Explain CHILDREN.  

· -The piece of paper and the paper airplane have the same mass.  This is because the mass of an object doesn’t change when its shape changes.  

· -Volume is another property of matter that you can measure.  

· -Volume- is the amount of space that something takes up.  

· Volume of a liquid- measured in milliliters (mL)

· Volume of a solid is measured in cubic centimeters (cm cubed).  

· Formula for Volume- 

· Volume = length x width x height

· *What physical property of matter can you measure with cubic centimeters?

· -Volume

· People often confuse mass and weight, but they are different properties of matter.  

· Mass always stays the same no matter where the object is in the UNIVERSE.  

· You can find the mass of an object by using a balance.  

· -Weight- is a measure of the pull of gravity on an object.  

· Weight can change if the object moves to a place with a different force of gravity.  Your mass would be the same on Earth as it would on the moon.  Your weight would be different however.  

· *Weight is officially measured with a spring scale in units called Newtons.  

· (1 newton = ¼ pound)

· Density- is a measure of the amount of matter in a given space.  Another way to say this is that density is mass per unit volume.  TAKE THAT CRAVENS!

· The particles that make up matter are more tightly packed in lead than in a cork.  The lead cube would be heavier.  

· Finding density of a substance is easy if you know its mass and volume.  

· KNOW THIS FORMULA….CHILDREN

· Density  = Mass divided by volume 

· Or D = M/V

· *Look at the diagrams below.  They show objects in containers filled with water.  

· (DRAW CYLINDERS)

· How does the density of the object in container A compare with the density of the object in container B?

· -The ball in container B has a greater density.  

· -You can use density to identify an unknown substance.  Every substance has a particular density.  

· *The density of water is 1g/cm cubed.  The density of white oak wood is .68g/cm cubed.  Will a piece of white oak wood sink or float if it is placed in water?  EXPLAIN CHILDREN.

· -The piece of white oak wood will float because it has a lower density than that of the water.  
· You can describe the properties of matter through its physical properties or chemical properties.  

· Physical Properties- are those that can be seen or measured without changing the substance into something else.  

· A physical property of matter could be if something is MALLEABLE.  

· Malleable- when something can be spread or shaped by being pounded with a hammer or by forcing it through rollers.  

· -Other examples of physical properties of matter are…

· 1.  Color

· 2.  Shape

· 3.  Size

· 4.  Whether something can conduct electricity or not.  

· 5.  Whether a substance can be dissolved into something else.  

· 6.  If something is magnetic.

· 7.  Freezing and boiling points.  

· Chemical Properties-  These tell how the substance forms new substances when it reacts with something else. 

· Ex.  When you burn a piece of wood, it changes to ash and gases.  A substances ability to burn is called flammability.  

· *Which statement describes a chemical property?

· A.  Iron is malleable.

· B.  Wood is flammable.

· C.  Copper is a conductor of electricity.

· D.  Water is colorless.  

· *A metalworker takes a piece of copper and shapes it by pounding it with a hammer. What could you say to describe the property the metalworker used?

· -The copper is malleable.  This is a physical property. 

· *A chemical change differs from a physical change because in a chemical change substance…

· -changes into another substance.  

· *Which measurement changes when an object is taken from Earth to the moon?

· -Weight-

· Lesson 2

· How can matter change?

· -Matter can be in any of four states- solid, liquid, gas, or plasma.  Matter can change from any one state to another. When these changes take place, the energy of the particles making up a substance changes.  

· -All matter is made up of tiny, moving particles.  These particles are too tiny to be seen without a very powerful microscope.  The particles constantly move and bump into each other.  The speed of the particles and how strongly they are attracted to one another determine whether the matter is a solid, liquid, gas, or plasma.

· 4 States of Matter
· Solids
· A solid has a definite shape or volume.

· Its particles are very close together, and they don’t move very fast.  

·   The particles have a VERY strong attraction to each other.  

· Liquids

· Has a definite volume but no definite shape.  

· The particles in liquids move fast enough to break through some of the attraction between them.  This allows particles to slide past each other.  

·   Liquids take the shape of the container that holds them.  

· Gases

· No particular shape or volume.

· Particles move fast enough to break away from one another and in many different directions.  They move randomly. 

·    A gas will spread out to take the shape of the container it is in.  

· Plasma

· Does not have a definite shape or volume.  

· Plasmas are very similar to gases, but plasmas have ELECTRIC CHARGES.
· *In which state of matter do particles move the slowest?
· -Solids

· *How is plasma different from gas?

· -The particles in plasma have electric charges.  

· Look at the diagram below

· (Draw diagram on the board)

· The diagram shows the particles in a state of matter.  Which state of matter is shown?

· -Gas-
· The forces of attraction in some states of matter are stronger than those of others.  

· Ex.  The attraction between the particles that make up iron are stronger than that of oxygen and water.  

· That’s why iron is a solid and oxygen is a gas at normal temperatures and pressures.  

· Temperature can affect the force of attraction between particles.  If you heat a solid, its particles will gain energy and move faster.  If you add enough heat, the particles will gain enough energy so that they can break some of the force of attraction between them.  

· Solids can become liquids.  Heat a solid even more and the particles will break completely away from the forces of attraction.  This is when liquids become gases.  

· The process by which a solid becomes a liquid is called melting.  
· A solid becomes a liquid when it is heated to its melting point. 

· Melting happens when a solid gains heat.  

· The process of freezing is when particles slow down and form a  solid.  

· A substance freezes and melts at the same temperature.  Each substance does have a particular melting and freezing temperature.  

· A substance will melt more slowly in an insulated container than it will in an open one.  The reason is that the insulation slows down the movement of heat in the melting substance.  

· When water is heated its particles speed up.  Eventually it will reach its boiling point.  Eventually at its boiling point, the water gains enough energy to change to a gas-water vapor.  

· The particles that make up the liquid have broken apart from each other. 

· If the particles in the air cool they lose energy.  The particles slow down and move closer together.  When they get close enough, their attraction for each other causes them to form a liquid.  This change of state from a gas to a liquid is called condensation.    

· Changing air pressure around a substance can change the substance’s energy and cause it to boil or melt.  
· When a substance melts or boils, it doesn’t change into a different substance.  Water is still water, whether it is a solid, liquid, or gas.  

·   A change of state from a solid to a liquid is a physical change.  
· Physical change- the appearance of a substance changes but its properties stay the same.  

· In a physical change, the size, shape, or state of the substance change but its properties stay the same.  

· In a physical change, the size, shape, or state of the substance changes.  Sawing wood, shredding paper, melting iron, and grating a potato are all examples of physical changes.  

· Sometimes physical changes may look completely different after a physical change.  When you dissolve sugar in water, the sugar seems to disappear, but it’s still there.  
· A Chemical Change-  is when one or more substances change into completely new substances with different properties.  

· Burning a candlewick is an example of this.  The burning wick and the oxygen gas in the air undergoes a chemical change during burning.  The process produces three new substances- ash, carbon dioxide gas, and water vapor.  None of the new substances has the same properties as the candlewick or the oxygen gas.  

· Chemical changes often give clues that they are happening.  Heat, light, sound, and fizzing often are caused by a chemical change.  
· *If you leave a candy bar outside on a hot day, it will melt because of the sun’s heat.  In which type of container should you put the chocolate bar so that it will melt the slowest?

· -Insulated container

· *Which choice below best describes water vapor?

· -gas above boiling water

· *A chemical change is different from a physical change because in a chemical change a substance…

· -changes into another substance-

· *The Statue of Liberty is made of copper metal.  Over years of being exposed to air and weather, the surface of the statue has changed from shiny copper to a green patina.  Is this a physical change or a chemical change?  How do you know?

· -It is a chemical change.  This is because the shiny copper has actually changed into another substance of green patina.  
