Conceptual Physics Learning Target Compilations:

Unit 1 – Measurement & Problem Solving: 

Next Generation Science Standards:

A. Since physics builds from unit to unit, it is necessary to have a general knowledge base of scientific principles. This unit will provide the framework for all other units and standards within this classroom.

Learning Targets:

1. I can practice measuring, recording, and with various calculations

2. I discovered the metric system and can apply its uses in science

3. I can illustrate the idea of uncertainty and measurement error

4. I understand and apply the concept of significant figures to various problems

5. I have learned the concept of dimensional analysis and can utilize it in unit conversions

Unit 2 – Motion and Force: 

Next Generation Science Standards:

A. HS-PS2-1: Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.
Learning Targets:

1. I can recognize how graphs can be used to describe changes in position, velocity, and acceleration of an object moving along a straight line and can determine the difference between each
2. I can illustrate my understanding of position, speed, velocity, and acceleration
3. I understand the concept of force in one-dimension and can apply it to real-world situations
4. I can describe the relationship between force and motion
Unit 3 – Newton’s Laws: 

Next Generation Science Standards:

A. HS-PS2-1: Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.
B. HS-PS2-3: Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.
Learning Targets:

1. I understand how different one-dimensional forces acting along the same line can be combined
2. I have explored the phenomenon of gravity and can illustrate the nature of motion along a vertical line
3. I can reproduce the concepts involved with Newton’s 3 laws and can physically prove them.
a. Inertia
b. F = m*a
c. Action and Reaction
4. I can compare and contrast the concepts of Net Applied Force and Force in general
5. I can develop a hypothesis, procedure, and lab report in an investigation using scientific inquiry to physically prove Newton’s 2nd law. 
Unit 4 – Energy: 

Next Generation Science Standards:

A. HS-PS2-2: Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no net force on the system. 
B. HS-PS3-1: Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known. 
C. HS-PS3-2: Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).
D. HS-PS3-3: Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.*
E. HS-PS3-5: Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.
Learning Targets:

1. I can apply the concepts of work and conservation of momentum to real-life applications.
2. I understand the applications and can describe differences of kinetic and potential energy. 
3. I can illustrate the connection between matter and energy discovered by Einstein

Unit 5 – Two-Dimensional Motion: 

Next Generation Science Standards:

A. HS-PS2-1: Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.
Learning Targets:

1. I can recognize and describe the separate dimensions of motion involved in projectile motion
2. I can calculate accelerations, distances, and velocities by utilizing the kinematic equations. 
3. I can describe the concept of gravitational fields and how they are vector “fields”
4. I understand the concepts of torque, rotational inertia, and angular momentum.
Unit 6 – Heat: 

Next Generation Science Standards:

A. HS-PS3-4: Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two components of different temperature are combined within a closed system results in a more uniform energy distribution among the components in the system (second law of thermodynamics). 
Learning Targets:

1. I can decipher between the concepts of heat and temperature.

2. I understand and can show how and why certain energy transfers occur
3. I can apply the First Law of Thermodynamics in an experimental investigation
4. I can perform calculations involving heat engines and efficiency. 
Unit 7 – Sound: 

Next Generation Science Standards:

A. HS-PS4-1: Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and speed of waves traveling in various media. 
Learning Targets:

1. I can use mathematical relationships to describe waves in terms of frequency, wavelength, energy, amplitude, and period
2. I can illustrate the concepts of waves in the form of sound
3. I can describe the concept and nature of standing waves
Unit 8 – Optics:

Next Generation Science Standards:

A. HS-PS2-6: Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.
B. HS-PS4-3: Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described either by a wave model or a particle model, and that for some situations one model is more useful than the other.
Learning Targets:

1. I can compare and contrast the wave and particle models for light emission.
2. I can explore and understand the concept of polarized light and how it is used for practical purposes
3. I can illustrate the historical understanding of light and how it evolved over time. 
Unit 9 – Circuits: 

Next Generation Science Standards:

A. HS-PS2-4: Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and predict the gravitational and electrostatic forces between objects.
B. HS-PS2-5: Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and that a changing magnetic field can produce an electric current. 
C. HS-PS4-2: Evaluate questions about the advantages of using a digital transmission and storage of information. 
D. HS-PS4-4: Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of electromagnetic radiation have when absorbed by matter.
E. HS-PS4-5: Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.
Learning Targets:

1. I have learned how current, voltage and resistance are applied to electrical circuits and can perform calculations involving each
2. I can compare and contrast series and parallel circuits
3. I can investigate various advantages of circuitry developments over time and express my opinions on these technological advantages
4. I can illustrate the function and usage of capacitors in a circuit
