
[image: image1.wmf]                         

Critical Content/Concept Web


Unit Topic:


Conceptual Lens:


Grade: 



	Grade: 9 -12

Subject: Conceptual Physics

Unit: Mechanics

Lens: Forces and Motion

	Enduring Understandings
	Guiding Questions

	

	1. The natural world works in predictable ways.
9-10.B.1.2.1 Use observations and data as evidence on which to base scientific explanations.

8-9.PS.1.2.2 Develop models to explain concepts or systems.

8-9.PS.1.2.3 Develop scientific explanations based on knowledge, logic, and analysis


	1. What are some of the every day patterns that occur in nature?
2. How do you know they are patterns?

3. How can we use those observations to make predictions?

	2.  Newton’s Laws of Motion provide one way to predict how forces will change an object’s position or velocity.
8-9.PS.2.2.1 Explain motion using Newton’s Laws of Motion.
8-9.PS.2.3.2 Classify energy as potential and/or kinetic and as energy contained in a field.

8-9.PS.1.3.1 Measure changes that can occur in and among systems

8-9.PS.1.3.2 Analyze changes that can occur in and among systems.

8-9.PS.1.3.3 Measure and calculate using the metric system. 
	1. How do Newton’s Laws allow us to predict how a force will change the position or velocity of an object?


	3.  Energy provides another way to predict how an object’s position or velocity may change.

8-9.PS.2.3.1 Explain that energy can be transformed but cannot be created nor destroyed.

8-9.PS.2.3.2 Classify energy as potential and/or kinetic and as energy contained in a field.

	1. What are the forms of energy?

2. What is the relationship between work and energy?

3. How does the Law of Conservation allow us to predict the change in an object’s position or velocity?




	Grade: 9 -12
Subject: Conceptual Physics
Unit: Mechanics
Lens: Forces and Motion

	






AC = Assessment Code:

Q – Quizzes

P - Prompts

Critical Content and Skills






O – Observations
WS – Work Samples












D – Dialogues

SA – Student Self-Assessment












T - Tests

	Students will Know…
	AC
	Students will be able to do…
	AC

	1. The difference between speed, velocity and acceleration.

2. The mechanics of free falling objects.
3. The difference between a vector and scalar.

4. The mechanics of projectile motion.
5. Newton’s laws of motion.

6. How force pairs interact.
7. The Law of Conservation of Momentum
8. Impulse is required to change momentum of an object.

9. The Law of Conservation of Energy.
10.  Work is required to change the energy of an object.

11.  The Law of Universal Gravitation.

12.  Rotational mechanics (centripetal force, angular momentum).

	
	1. Perform simple calculations for speed, velocity and acceleration
2. Use vectors to describe a object in motion

3. Manipulate the vector (horizontal / vertical) components of a projectile

4. Use Newton’s laws to predict acceleration.

5. Identify action / reaction in a real world situation.
6. Draw a free body diagram

7. Determine the outcome of collisions.

8. Determine potential energy, kinetic energy, work and power.

9. Determine the relative force between two objects using the inverse square law.
	


	Grade: 9 -12

Subject: Conceptual Physics

Unit: Mechanics

Lens: Forces and Motion

	Instructional Plan/Activities

(Correlations)
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Critical Content/Concept Web


Unit Topic:


Conceptual Lens:


Grade: 



	Grade: 9 -12

Subject: Conceptual Physics

Unit: Fluid Dynamics

Lens: How Stuff Works

	Enduring Understandings
	Guiding Questions

	

	1.  Pressure differentials cause fluids to flow from areas of high pressure to areas of low pressure. 


	1. What is the relationship between the average temperature of a fluid and the motion of its molecules?

2. What is the relationship between the motion of molecules and the pressure of a fluid?

3. If fluids are exerting different pressures on each other what will happen?




	Grade: 9 -12

Subject: Conceptual Physics

Unit: Fluid Dynamics

Lens: How Stuff Works

	






AC = Assessment Code:

Q – Quizzes

P - Prompts

Critical Content and Skills






O – Observations
WS – Work Samples












D – Dialogues

SA – Student Self-Assessment












T - Tests

	Students will Know…
	AC
	Students will be able to do…
	AC

	1. What a fluid is.

2. P=F/A.

3. High pressure always flows to low pressure.

4. Pressure in a fluid depends on depth and       weight density.

5. Archimedes’, Bernoulli’s and Pascal’s Principles.


	
	1.  Compute the pressure at a given depth in a fluid.

2.  Calculate the buoyant force on an object.

3.  Predict if an object will float or sink.

4.  Apply Pascal’s and Bernoulli’s principles in the real world.


	


	Grade: 9 -12

Subject: Conceptual Physics

Unit: Fluid Dynamics

Lens: How Stuff Works

	Instructional Plan/Activities

(Correlations)
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Critical Content/Concept Web


Unit Topic:


Conceptual Lens:


Grade: 



	Grade: 9 -12

Subject: Conceptual Physics

Unit: Electricity and Magnetism

Lens: Energy and Force

	Enduring Understandings
	Guiding Questions

	

	1. Charges create fields around them that store energy and exert force on other charges. 

8-9.PS.2.4.1 Describe the properties, function, and location of protons, neutrons, and electrons


	1. What surrounds a charge?

2. Can you store energy in a field?

3. Will that energy exert a force on other charges?



	2. Charges move when there is a difference in electric potentials (voltage).

8-9.PS.2.4.4 State the basic electrical properties of matter.
	1. What is voltage?

2. What is the difference between potential energy and electric potential energy?



	3. Changing electric fields produce magnetic fields and vice-versa.

8-9.PS.2.4.5 Describe the relationships between magnetism and electricity.
	1. What is a magnetic field?

2. What is an electric field?

3. What is the relationship between magnetic and electric fields?




	Grade: 9 -12

Subject: Conceptual Physics

Unit: Electricity and Magnetism

Lens: Energy and Force

	






AC = Assessment Code:

Q – Quizzes

P - Prompts

Critical Content and Skills






O – Observations
WS – Work Samples












D – Dialogues

SA – Student Self-Assessment












T - Tests

	Students will Know…
	AC
	Students will be able to do…
	AC

	1. That objects can be charged by losing or gaining electrons.

2. Coulomb’s Law as an inverse square law.

3. The units of charge

4. Electric field is a changed space around a charge.

5. Electric fields store energy

6. Electric potential equals potential energy per charge

7. I=V/R (Ohm’s Law)

8. AC versus DC

9. P=IV

10. Series vs parallel circuits

11. Moving charges produce magnetic fields

12. A changing magnetic field produces an electric potential (Faraday’s law--electromagnetic induction)

13. How a transformer works and what it transforms
	
	1. Charge objects using three different methods

2. Compare and contrast Coulomb’s Law and the Law of Universal Gravity

3. Draw electric fields around one or two charges

4. Solve simple ohm’s law problems

5. Use voltmeters and ammeters to measure electric potential and current

6. Compare/contrast electrical flow to fluid flow

7. Make or explain an electromagnet

8. Make or explain a simple electric motor

9. Make or explain generators

10. Make or explain transformers

11. Distinguish between insulators and conductors


	


	Grade: 9 -12

Subject: Conceptual Physics

Unit: Electricity and Magnetism

Lens: Energy and Force

	Instructional Plan/Activities

(Correlations)
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Critical Content/Concept Web


Unit Topic:


Conceptual Lens:


Grade: 



	Grade: 9 -12

Subject: Conceptual Physics

Unit: Waves
Lens: Energy Transfer

	Enduring Understandings
	Guiding Questions

	

	1. Waves transport energy.

8-9.PS.2.3.1 Explain that energy can be transformed but cannot be created nor destroyed.

	1. How does energy get from the sun to earth?

2. How does sound get from a speaker to your ear?

3. Do any particles of matter move along with the sound?

4. What are waves made of?


	1. All waves exhibit common, measurable properties.

8-9.PS.1.1.1 Explain the scientific meaning of system, order, and organization
8-9.PS.1.1.2 Apply the concepts of order and organization to a given system.

	1. What are the features of an EM wave?

2. What are the features of a sound wave?

3. What are the features of an ocean wave?

4. Do all wave exhibit common and measurable properties?




	Grade: 9 -12

Subject: Conceptual Physics

Unit: Waves

Lens: Energy Transfer

	






AC = Assessment Code:

Q – Quizzes

P - Prompts

Critical Content and Skills






O – Observations
WS – Work Samples












D – Dialogues

SA – Student Self-Assessment












T - Tests

	Students will Know…
	AC
	Students will be able to do…
	AC

	1. The vocabulary of waves (frequency, amplitude, wavelength, period)

2. The types of waves (transverse, longitudinal, standing)

3. How waves interact (reflection, refraction, interference, Doppler effect)

4. All sound waves are created by vibrations

5. Sound waves are mechanical waves and require a medium

6. The speed of sound is medium dependent

7. What pitch, loudness and resonance are

8. Light is an electromagnetic wave that requires no medium

9. An electromagnetic wave consists of a changing electric and magnetic fields that are self reinforcing and propagating.

10. The speed of light in a vacuum

11. What polarized light is

12. Why light bends when traveling through a lens
13. The Law of Reflection


	
	1. Create a labeled diagram of a wave.

2. Demonstrate the difference between wave types

3. Create a standing wave

4. Measure the speed of sound

5. Explain the relationship between frequency, wavelength and wave speed

6. Create a labeled model of the electromagnetic spectrum

7. Predict the effect of converging and diverging lenses and mirrors on light 


	


	Grade: 9 -12

Subject: Conceptual Physics

Unit: Waves

Lens: Energy Transfer

	Instructional Plan/Activities

(Correlations)
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Unit Overview





This unit introduces the student to the mechanics of motion.  Physics describes motion and analyzes its causes in very specific terms.    Using the laws of physics we can describe the natural world and predict the outcome of the interaction of energy and forces with objects.





Mechanics





Forces and Motion





9-12





Momentum and Energy





Momentum is conserved


Energy is conserved


Impulse


Work





Unit Overview





This unit introduces the student to what fluids and heat are and how they behave.  The emphasis is to have students understand how these principles operate in the world around them.





Newton’s Laws





Inertia


a=F/m


Force Pairs 


Gravitation / Inverse Square





Fluids Dynamics





KINEMATICS





Linear Motion


Free falling Objects


Vector / Scalar


Projectiles





Unit Topic:





Mechanics





How Stuff Works





9-12





Fluids 





Pressure


Archimedes


Bernoulli


Pascal





Unit Topic:





Fluids and Heat








Unit Overview





This unit should be a thorough introduction to electricity and magnetism given that most of the material will not be covered in other classes.  The topics are often abstract and a frequent use of analogy and hands-on application are recommended.





Electricity and Magnetism





Energy and Force





9-12








Electric Fields and Potential





Electric Fields


Electric Potential Energy


Electric Potential (voltage)








Electrostatics





Methods of charging


Coulomb’s law


Insulators and Conductors














Magnetism and Induction





Moving charges


Magnetic fields


Faraday’s law











Circuits





Ohms law


Series vs parallel


AC vs DC


power








Unit Topic:


Electricity and Magnetism











Unit Overview





This unit introduces students to the general properties of waves and then examines those properties as they apply to sound and electromagnetic waves.





Waves





Energy Transfer





9-12





Properties of Waves





Wave Creation


Frequency


Wave Length


Amplitude


Longitudinal / Transverse


Interference


Reflection / Refraction


Doppler Effect





Light





Media


Speed


Spectrum


Polarization


Mirrors /Lenses





Sound





Media


Speed


Pitch


Loudness
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Unit Topic:





Waves








