Competency Goal 1: The learner will develop abilities necessary to do and understand scientific inquiry. 

Objectives 

1.01 Identify questions and problems that can be answered through 
scientific investigations.

1.02 Design and conduct scientific investigations to answer questions 
about the physical world.

Create testable hypotheses

Identify variables.

Use a control or comparison group when appropriate.

Select and use appropriate measurement tools.

Collect and record data.

Organize data into charts and graphs.

Analyze and interpret data.

Communicate findings.

1.03 Formulate and revise scientific explanations and models using logic 
and evidence to:

Explain observations.

Make inferences and predictions.

Explain the relationship between evidence and explanation.

1.04 Apply safety procedures in the laboratory and in field studies:

Recognize and avoid potential hazards.

Safely manipulate materials and equipment needed for scientific investigations.

1.05 Analyze reports of scientific investigations from an informed 
scientifically literate viewpoint including considerations of:

Appropriate sample.

Adequacy of experimental controls.

Replication of findings.

Alternative interpretations of the data.

Competency Goal 2: The learner will construct an understanding of forces and motion. 

Objectives 

2.01 How can you measure and mathematically/graphically analyze 
motion:

What are?
frame of reference (all motion is relative - there is no 
motionless frame).

uniform motion.

acceleration.



How are the above used to demonstrate motion?



What do the above look on a graph?

2.02 Investigate and analyze forces as interactions that can change motion:



What are Newton’s Three Laws?



Give an everyday example of each?

Competency Goal 3: The learner will analyze energy and its conservation. 

Objectives 

What are the 2 general forms of energy?

What are the 3 major ways that energy can be transferred from one place 
to another?

3.01 How can energy be stored and how can it be converted?



What are the following?
Kinetic energy.

Potential energies: gravitational, chemical, electrical, 
elastic, nuclear.

Thermal energy.

Give a real life example of each of the above.

3.02 How is energy transferred by work?
Force.

Distance.

3.03 How is energy transferred by heating?


What are the First and Second Laws of Thermodynamics?



Give a real life example of each Law?

Thermal energy flows from a higher to a lower temperature.

Energy will not spontaneously flow from a lower temperature to a higher temperature.

It is impossible to build a machine that does nothing but convert thermal energy into useful work.

3.04 How is energy transferred by waves?
What are the two major types of waves?

Explain the general characteristics of waves: amplitude, frequency, 
period, wavelength, velocity of propagation.

What are mechanical waves?
What are sound waves?

What kind of mechanical waves are sound waves?
What kind of waves are electromagnetic waves (radiation)?
What kind of waves can travel through a vacuum?

What kind of waves require a medium to pass through?

Competency Goal 4: The learner will construct an understanding of electricity and magnetism. 

Objectives 

4.01 What is static electricity? What is electrical charge?
How does an object become positively or negatively charged?
What do opposite charges and like charges do when near each 
other?
What are the methods of electrical charging?
4.02 Investigate and analyze direct current electrical circuits:

What is Ohm's law?
What is the equation that goes with Ohm’s law?

What is an electric circuit?

Explain the difference between series circuits and parallel circuits?
4.03 Investigate and analyze magnetism and the practical applications of 
the characteristics of magnets.



What makes an object magnetic?


What are permanent magnets made of?



How are electromagnets made?
What does the movement of electrical charges produce?
Competency Goal 5: The learner will build an understanding of the structure and properties of matter. 

Objectives 

5.01 Develop an understanding of how scientific processes have led to the 
current atomic theory.


Describe how the atomic theory has changed over time?


Describe the contribution by each scientist/model below:

Democritus

Dalton's atomic theory.

J.J. Thomson's model of the atom.

Rutherford's gold foil experiment

Bohr's planetary model.

Electron cloud model.

5.02 Examine the nature of atomic structure:


Where are each of the following found within an atom? And their 

Charges?
Protons.

Neutrons.

Electrons.



What does each of the following tell you about an atom?

Atomic mass.

Atomic number.

What is an isotopes and how does it differ from other atoms of an 
element?
5.03 Identify substances through the investigation of physical properties:

What are each of the following?

Density.

Melting point.

Boiling point.



How could these properties be used to identify an element?

Competency Goal 6: The learner will build an understanding of regularities in chemistry. 

Objectives 

6.01 Analyze the periodic trends in the physical and chemical properties of 
elements.

What are the three major types of elements on the periodic table?

What are the properties of these types?
Where are the three major types located?

What state of matter are the three major types usually found in?

What are groups (families) and periods?


What are the trends found on the periodic table (top to bottom, left 
to right)?

6.02 Investigate and analyze the formation and nomenclature of simple 
inorganic compounds.

What are the three types of bonds?

How does each of the following form?
Ionic bonds (including oxidation numbers).

Covalent bonds.

Metallic bonds.



What type of elements do the above bonds usually form between?
6.03 Identify the reactants and products of chemical reactions and balance 
simple equations of various types:

Where are the reactants and products always found in a chemical 
reaction?
Explain what happens in each of the following:

Single replacement.

Double replacement.

Decomposition.

Synthesis.

Combustion.



Give an example of each of the above reactions?



Why must we balance equations?



Give an example of an unbalanced equation and balance it showing 
all work.
Define reduction and oxidation reactions.

Give an example of a reduction reaction and a oxidation reaction.

In you examples explain what is reduced and oxidized, and 

how you know.
6.04 Measure and analyze the indicators of chemical change including:

What is the difference between a chemical change and a physical 
change?

Describe how each of the major indicators below would look

Development of a gas.
Formation of a precipitate.

Release/absorption of energy (heat or light).



What is a precipitate?



What are the names of a reaction where energy is either released or 
absorbed?



If energy is released then the energy of the products is _______ 
than the reactants.



If energy is absorbed then the energy of the products is ____than 
the reactants.

6.05 Investigate and analyze the properties and composition of solutions:

What are solutes and solvents? Give an example of each.

What is solubility?

What factors affect solubility?



What information can you get from a solubility curve?

What is concentration?
What is polarity?
How does polarity affect solubility?

What general rule explains what solutes will dissolve in what solvents?
What is the pH scale?
What information can be found using pH paper and the pH scale?

Describe acids and bases.

Where are acids and bases found on the pH scale?

What kind of reaction takes place when an acid and base react?  What are the general products of this reaction?

What is electrical conductivity?
What do we call a solution that conducts electricity well?

All electrical conducting solutions contain dissolved ______.

6.06 Describe and explain radioactivity and its practical application as an alternative energy source:

What are the three types of radioactive decay?



What kind of particles do they give off?

Describe each of the decay particles?

What is fission?  Where does it take place?
What is fusion?  Where does it take place?
What is nuclear waste?
