(6.P.2) Matter: Properties and Change


6.P.2.1 Recognize that all matter is made up of atoms and atoms of the same element are all alike, but are different from the atoms of other elements.
a. I will investigate the structure of an atom (i.e. protons, neutrons, electrons).
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b. I will define an element.
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Student Notes:
























c. I will compare and contrast an atom and element.
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d. I will group elements based on physical properties such as melting point, boiling point, and freezing point. 
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Summary:
There are more than 100 elements that combine in a multitude of ways that make up all of the living and nonliving things that we encounter. Recognize that matter is composed of extremely small particles, too small to be seen with a classroom microscope, called atoms. Atoms have all of the properties of matter in that all atoms have mass and occupy space. Atoms are the smallest part of an element that has the chemical properties of the element. Recognize that all atoms of the same element have the same properties; i.e. all iron atoms have the same mass and occupy the same amount of space; therefore, all matter made of iron has the same properties because of the iron atoms. Also, iron atoms are different from carbon atoms or from any other element.
Student Notes:
























6.P.2.2 Explain the effect of heat on the motion of atoms through a description of what happens to particles during a change in phase.   
a. I will identify that atoms are in constant movement.
[image: ]
b. I will analyze particle movement in relation to temperature in solids, liquids, and gases.
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c. I will compare the characteristics of a solid, liquid, and gas.
[image: ]
Student Notes:
























d. I will explain that phase changes occur due to temperature change.   
[image: ]
e. I will compare and contrast the properties of solids, liquids, and gases when contained.
[image: ]
Summary:
A substance in a: Solid phase is relatively rigid, has a definite volume and shape. The atoms that comprise a solid are packed close together and are not compressible. Because all solids have some thermal energy, its atoms do vibrate. However, this movement is very small and very rapid, and cannot be observed under ordinary conditions. When heat is added a solid can become a liquid. Liquids have a definite volume, but are able to change their shape by flowing. Liquids are similar to solids in that the particles touch however, the particles are able to move around. Since particles are able to touch, the densities of liquid will be close to that of a solid (water is a special exception). Since the liquid molecules can move, they will take the shape of their container. When heat is added, a liquid can become a gas. Gases have no definite volume or shape. If unconstrained, gases will spread out indefinitely. If confined, they will take the shape of their container. This is because gas particles have enough energy to overcome attractive forces. Each of the particles is well separated, resulting in a very low density. Energy appears in different forms. Heat energy is in the disorderly motion of molecules. Atoms and molecules are perpetually in motion. Increased temperature means greater average energy of motion so most substances expand when heated. Most substances can exist as a solid, liquid or gas depending on temperature.
Student Notes:

























6.P.2.3 Compare the physical properties of pure substances that are independent of the amount of matter present including density, boiling point, melting point and solubility to properties that are dependent on the amount of matter present to include volume, mass and weight.

[image: ]

a. I will define solubility
[image: ]
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Student Notes:
























b. I will define density.
[image: ]
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c. I will define boiling, freezing and melting point. 
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Student Notes:
1) What is the density of a piece of wood that has a mass of 25.0 grams and a volume of 29.4 cm3?
	

2) The volume of a solution was measured in a graduated cylinder (shown below). If the mass of solution is measured to be 60.75 grams, what is the density of the solution?  




	
[image: http://www.algebralab.org/img/62f8e37a-56a8-4631-af2e-630ab945d8e4.gif]






	
	


3) A piece of wood that measures 3.0 cm by 6.0 cm by 4.0 cm has a mass of 80.0 grams. What is the density of the wood? Would the piece of wood float in water?  (volume = L x W x H)

	
	













d. I will investigate the properties of density, boiling point, melting point, and solubility
[image: ]
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Summary:
A substance has characteristic properties such as density, a boiling point, melting point and solubility, all of which are independent of the amount of the substance and can be used to identify it. Physical properties involve things that can be measured without changing the chemical properties. Matter can undergo physical changes which affect only physical properties. Physical changes can involve changes in energy. Solubility means the amount of solute that can be dissolved in a specific volume of solvent under certain conditions. A solute’s solubility depends on the chemical nature of the solvent. Another important factor that influences solubility is the temperature of the system (the solute and the solvent). The most common solvent is water. Density is a property that describes the relationship between mass and volume. Investigate the physical properties of pure substances in terms of the unique temperatures at which each substance undergoes state changes. Investigate that melting and freezing of a pure substance takes place at the same temperature and the boiling temperature is the same as the maximum condensing temperature. The temperature remains constant during state changes of pure substances.
Student Notes:
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A. Whatis an element? Give an example.

An element is a basic substance made of a
single type of atom. Hydrogen, oxygen,
carbon, and gold are all elements.

B. How are atoms and molecules related to
elements?

Molecules are chemical combinations of two
or more atoms. Hydrogen and oxygen can
combine to make a molecule of water (H,0).
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hitp:/www.ivy-rose.co.uk/Chemistry/GCS E/What-is-an-element.php llustration

Atoms are represented by single spheres.
‘Spheres of the same size and colour represent atoms of the.
same element.

Molecules are represented by two or more spheres
joined together.

Hence molecules of elements are represented by two or
more spheres of the same size and colour [oined together.

) vyRose Ltd,, 2011,
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Atoms vs. Elements
What is the difference between atoms and elements?
Atoms make up elements.

To be an element, it can ONLY have ONE type of atom.

The terms are often used interchangeably.

For example, the Periodic Table of the Elements could also be
written as the ...

Periodic Table of Different Types of Atoms.
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Characteristics

e Can observe without changing into a new
substance

Examples: boiling point, freezing/melting

point, hardness, color, texture, & state at
room temperature (gas, liquid or solid),
density, solubility (if possible) in water or
non-polar solvent

If a metal: luster, malleability, conductivity of
icity.and heat, attraction to magnet
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States of Mat:

= Atoms are in constant motion (called kinetic
energy)

= The rate at which atoms or molecules in a
substance move determines its_state
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Phase Changes

The transformation of a liquid to a solid is called fieezing.
The reverse process is called melting, or fusion.

The melting point (freezing point) of a solid (or liquid) is the
temperature at which the solid and liquid phases coexist in

equilibrium.
ice = water

H,0(s) = H,0()

In dynamic equilibrium, the forward and reverse process are
occurring at the same rate.




image20.jpg
‘The Freezing and Boiling Points of Some Substances

Freezing/Mel Boiling Point
substance | °F °C F TC
water 32 ] 212 100
aluminum | 1,220 660 4,473 2,467
iron 1,762 961 4,014 2212
alcohol 202 130 173 78
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Parts of an Atom

» Nucleus: the center part o
of an atom -
» Proton: found inside the @ @
nucleus; a proton has a V.
plus (+) electrical charge A
» Neutron: found inside
the nucleus; a neutron i\
has no electrical charge ] 4 ()
» Electron: moves around A °)
the nucleus; an electron b
has a minus (-) electrical o o
charge




