Physics Curriculum Map 

by Units

Reading Standards

Reading Standards for Literacy in Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text, including determining where the text leaves matters uncertain.

2. Determine two or more central ideas of a text and analyze their development over the course of the text, including how they interact and build on one another to provide a complex analysis; provide an objective summary of the text.

3. Analyze a complex set of ideas or sequence of events and explain how specific individuals, ideas, or events interact and develop over the course of the text.

Craft and Structure

4. Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text (e.g., how Madison defines faction in Federalist No. 10).

5. Analyze and evaluate the effectiveness of the structure an author uses in his or her exposition or argument, including whether the structure makes points clear, convincing, and engaging.

6. Determine an author’s point of view or purpose in a text in which the rhetoric is particularly effective, analyzing how style and content contribute to the power, persuasiveness, or beauty of the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

8. Delineate and evaluate the reasoning in seminal U.S. texts, including the application of constitutional principles and use of legal reasoning (e.g., in U.S. Supreme Court majority opinions and dissents) and the premises, purposes, and arguments in works of public advocacy (e.g., The Federalist, presidential addresses).

9. Analyze seventeenth-, eighteenth-, and nineteenth-century foundational U.S. documents of historical and literary significance (including The Declaration of Independence, the Preamble to the Constitution, the Bill of Rights, and Lincoln’s Second Inaugural Address) for their themes, purposes, and rhetorical features.

Range of Reading and Level of Text Complexity

10. By the end of grade 11, read and comprehend literary nonfiction in the grades 11–CCR text complexity band proficiently, with scaffolding as needed at the high end of the range. By the end of grade 12, read and comprehend literary nonfiction at the high end of the grades 11–CCR text complexity band independently and proficiently.

Writing Standards

Writing Standards for Literacy in History/Social Studies, Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and sufficient evidence.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that logically sequences claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence for each while pointing out the strengths and limitations of both in a manner that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

2. Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and accurately through the effective selection, organization, and analysis of content.

a. Introduce a topic; organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of the topic.

c. Use appropriate and varied transitions and syntax to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.

d. Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and analogy to manage the complexity of the topic.

e. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

f. Provide a concluding statement or section that follows from and supports the information or explanation presented (e.g., articulating implications or the significance of the topic).

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details, and well-structured event sequences.

a. Engage and orient the reader by setting out a problem, situation, or observation and its significance, establishing one or multiple point(s) of view, and introducing a narrator and/or characters; create a smooth progression of experiences or events.

b. Use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot lines, to develop experiences, events, and/or characters.

c. Use a variety of techniques to sequence events so that they build on one another to create a coherent whole and build toward a particular tone and outcome (e.g., a sense of mystery, suspense, growth, or resolution).

d. Use precise words and phrases, telling details, and sensory language to convey a vivid picture of the experiences, events, setting, and/or characters.

e. Provide a conclusion that follows from and reflects on what is experienced, observed, or resolved over the course of the narrative.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. (Grade-specific expectations for writing types are defined in standards 1–3 above.)

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (Editing for conventions should demonstrate command of Language standards 1–3 up to and including grades 11–12 on page 54.)

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

a. Apply grades 11–12 Reading standards to literature (e.g., “Demonstrate knowledge of eighteenth-, nineteenth- and early-twentieth-century foundational works of American literature, including how two or more texts from the same period treat similar themes or topics”).

b. Apply grades 11–12 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the reasoning in seminal U.S. texts, including the application of constitutional principles and use of legal reasoning [e.g., in U.S. Supreme Court Case majority opinions and dissents] and the premises, purposes, and arguments in works of public advocacy [e.g., The Federalist, presidential addresses]”).

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

UNIT 1

Overview:  

Timeline:  Approx.  __4__ weeks
	Unit 1:  Science Skills

KY POS, CC, & CRS 

	


	Unit 1: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives


	SC-H-STM-U-9 

Students will understand that accurate record-keeping, openness and replication are essential for maintaining credibility with other scientists and society.

SC-H-MF-U-2

Students will understand that the usefulness of a model can be tested by comparing its predictions to actual observations in the real world. But a close match does not necessarily mean that the model is the only “true” model or the only one that would work.
	POS Skills & Core Content

SC-HS-1.2.1

Students will: 

· select or construct accurate and appropriate representations for motion (visual, graphical and mathematical); 

· defend conclusions/explanations about the motion of objects and real-life phenomena from evidence/data. 

Objects change their motion only when a net force is applied. Newton’s Laws of motion are used to describe the effects of forces on the motion of objects. Conservation of mechanical energy and conservation of momentum may also be used to predict motion. 


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Acceleration

Air drag

Free fall

Force

Force pair

Inertia

Inversely

Net force

Mass 

Scalar quantity

Speed 

Support force

Terminal speed

Terminal velocity

Vector quantity

Velocity

Weight

Knowledge/Skills:



	
	
	


UNIT 2

Overview:  

Timeline:  Approx.  __4__ weeks

	Unit 2:  Science Skills

KY POS, CC, & CRS 

	


	Unit 2: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-MF-U-2

Students will understand that the usefulness of a model can be tested by comparing its predictions to actual observations in the real world. But a close match does not necessarily mean that the model is the only “true” model or the only one that would work.

	POS Skills & Core Content

SC-HS-1.2.1

Students will: 

· select or construct accurate and appropriate representations for motion (visual, graphical and mathematical); 

· defend conclusions/explanations about the motion of objects and real-life phenomena from evidence/data. 

Objects change their motion only when a net force is applied. Newton’s Laws of motion are used to describe the effects of forces on the motion of objects. Conservation of mechanical energy and conservation of momentum may also be used to predict motion. 

Practical Science skills:

College Readiness standards:


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Elastic collision

Impulse

Inelastic collision

Law of conservation of momentum

Momentum

Conservation of Energy

Efficiency

Kinetic energy

Potential energy

Power

Watt

Work

Work-Energy Theorem

Knowledge/Skills:




UNIT 3

Overview:  

Timeline:  Approx.  _4___ weeks

	Unit 3:  Science Skills

KY POS, CC, & CRS 

	


	Unit 3: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-BC-U-5

Students will understand that in science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.
	SC-HS-2.3.2

Students will: 

· describe the current scientific theory of the formation of the universe (Big Bang) and its evidence; 

· explain the role of gravity in the formation of the universe and it’s components.

The current and most widely accepted scientific theory of the mechanism of formation of the universe (Big Bang) places the origin of the universe at a time between 10 and 20 billion years ago, when the universe began in a hot dense state. According to this theory, the universe has been expanding since then. Early in the history of the universe, the first atoms to form were mainly hydrogen and helium. Over time, these elements clump together by gravitational attraction to form trillions of stars. 


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Big Bang

Dark matter

Ellipse

Escape Speed

Inverse Square-Law

Law of Universal Gravitation

Neap Tide

Parabola

Projectile

Satellite

Spring tide

Tangential Velocity

Universal Constant of Gravitation, G

Knowledge/Skills:




UNIT 4

Overview:  

Timeline:  Approx.  __4__ weeks

	Unit 4:  Science Skills

KY POS, CC, & CRS 

	


	Unit 4: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-I-U-7

Students will understand that the critical assumptions behind any line of reasoning must be made explicit, so that the validity of the position being taken can be judged.

	POS Skills & Core Content

SC-HS-4.6.1

Students will:

· explain the relationships and connections between matter, energy, living systems and the physical environment;

· give examples of conservation of matter and energy.

As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways. Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.                                           

Practical Science skills:

College Readiness standards:


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Absolute zero

Calorie

First law of thermodynamics

Heat

2nd Law of thermodynamics

Specific heat capacity

Temperature

Thermal energy

Thermal Expansion

Third Law of Thermodynamics

Heat of vaporization
Knowledge/Skills:




UNIT 5

Overview:  

Timeline:  Approx.  _4___ weeks

	Unit 5:  Science Skills

KY POS, CC, & CRS 

	


	Unit 5: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-ET-U-13

Students will understand that technology affects society because it solves practical problems and serves human needs. Science affects society by stimulating thought or satisfying curiosity, or by influencing views of the world, or by providing knowledge necessary for new technological advances.

	POS Skills & Core Content

SC-HS-1.2.2

Students will: 

· explain the relationship between electricity and magnetism;

· propose solutions to real life problems involving electromagnetism.

Electricity and magnetism are two aspects of a single electromagnetic force. Moving electric charges produce magnetic forces or “fields” and moving magnets produce electric forces or “fields”. This idea underlies the operation of electric motors and generators.
SC-HS-1.2.1

Students will: 

· select or construct accurate and appropriate representations for motion (visual, graphical and mathematical); 

· defend conclusions/explanations about the motion of objects and real-life phenomena from evidence/data. 

Objects change their motion only when a net force is applied. Newton’s Laws of motion are used to describe the effects of forces on the motion of objects. Conservation of mechanical energy and conservation of momentum may also be used to predict motion. 

Practical Science skills:

College Readiness standards:


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Alternating current

Ampere

Coulomb

Coulomb’s Law

Direct current

Electric current

Electric power

Electrical resistance

Electrically polarized

Ohm’s Law

Parallel circuit

Series circuit

Voltage

Knowledge/Skills:




UNIT 6

Overview:  

Timeline:  Approx.  __4__ weeks

	Unit 6:  Science Skills

KY POS, CC, & CRS 

	


	Unit 6: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-ET-U-13

Students will understand that technology affects society because it solves practical problems and serves human needs. Science affects society by stimulating thought or satisfying curiosity, or by influencing views of the world, or by providing knowledge necessary for new technological advances.

	POS Skills & Core Content

SC-HS-1.2.1

Students will: 

· select or construct accurate and appropriate representations for motion (visual, graphical and mathematical); 

· defend conclusions/explanations about the motion of objects and real-life phenomena from evidence/data. 

Objects change their motion only when a net force is applied. Newton’s Laws of motion are used to describe the effects of forces on the motion of objects. Conservation of mechanical energy and conservation of momentum may also be used to predict motion. 
SC-HS-1.2.2

Students will: 

· explain the relationship between electricity and magnetism;

· propose solutions to real life problems involving electromagnetism.

Electricity and magnetism are two aspects of a single electromagnetic force. Moving electric charges produce magnetic forces or “fields” and moving magnets produce electric forces or “fields”. This idea underlies the operation of electric motors and generators.
Practical Science skills:

College Readiness standards:


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Electromagnet

Electromagnetic induction

Faraday’s law

Generator

Magnetic domains

Magnetic Field

Magnetic Force

Motor

Knowledge/Skills:




UNIT 7

Overview:  

Timeline:  Approx.  ___4_ weeks

	Unit 7:  Science Skills

KY POS, CC, & CRS 

	


	Unit 7: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-ET-U-13

Students will understand that technology affects society because it solves practical problems and serves human needs. Science affects society by stimulating thought or satisfying curiosity, or by influencing views of the world, or by providing knowledge necessary for new technological advances.
	SC-HS-4.6.2

Students will:

· predict wave behavior and energy transfer;

· apply knowledge of waves to real life phenomena/investigations.

Waves, including sound and seismic waves, waves on water and electromagnetic waves, can transfer energy when they interact with matter. Apparent changes in frequency can provide information about relative motion. 


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Amplitude

Bow Wave 

Doppler Effect

Hertz

Interference

Longitudinal wave

Natural frequency 

Period

Refraction

Resonance

Shock Wave

Sonic Boom

Sound Wave

Standing Wave

Transverse Wave

Wave

Wave Speed

Wavelength

Knowledge/Skills:




UNIT 8

Overview:  

Timeline:  Approx.  __4__ weeks

	Unit 8:  Science Skills

KY POS, CC, & CRS 

	


	Unit 8: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	POS Understandings

SC-H-ET-U-13

Students will understand that technology affects society because it solves practical problems and serves human needs. Science affects society by stimulating thought or satisfying curiosity, or by influencing views of the world, or by providing knowledge necessary for new technological advances.
	SC-HS-4.6.2

Students will:

· predict wave behavior and energy transfer;

· apply knowledge of waves to real life phenomena/investigations.

Waves, including sound and seismic waves, waves on water and electromagnetic waves, can transfer energy when they interact with matter. Apparent changes in frequency can provide information about relative motion. 


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Electromagnetic Wave

Electromagnetic Spectrum

Additive primary colors

Complementary colors

Opaque

Subtractive primary colors

Transparent

Converging lens

Diffuse Reflection

Diverging lens

Law of Reflection

Real image

Refraction

Virtual image

Diffraction

Photon

Photoelectric Effect

Polarization

Knowledge/Skills:




