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Conceptual Chemistry & Physics CP
Physical Science Combination
I. Course Synopsis
This course will encourage students to make sense of new evidence and revise their thinking to accommodate it by
building true understanding of the course material instead of relying on prior knowledge, assumptions, and
misconceptions. Conceptual Chemistry is a semester course based on regular laboratory investigations of matter,
chemical reactions, and the role of energy in those reactions. Conceptual Physics is a semester course based on
regular laboratory investigations of motion and stability, energy, and waves. Students enrolled in the course will
engage, explore, explain, elaborate, and evaluate useful models of structure and properties of matter and the
mechanisms of its interactions. In addition, students enrolled in this course are expected to: (1) gain an
understanding of the history of chemistry and physics, (2) explore the uses of chemistry and physics in various
careers, (3) investigate chemical and physical questions and problems related to personal needs and societal
issues, and (4) learn and practice laboratory safety. This course also includes mathematical problem solving.
*Prerequisites apply, see your Guidance Counselor

II. Philosophy & Rationale
Chemistry is the study of the composition, structure, and properties or matter and the changes it
undergoes. Chemistry explains a wide range of everyday activities. For instance in cooking chemistry
explains how food changes as it is being cooked, how food is preserved properly, and how the body uses
the food we eat, and how ingredients interact to make food. In cleaning chemistry can help students to
decide which cleaner is best for dishes, laundry, themselves and for their homes. The field of medicine
incorporates a tremendous amount of chemistry. For example, students can learn how vitamins,
supplements, and drugs can help or harm them, as well as, developing and testing new medical
treatments and medicines. Chemistry is at the heart of all environmental issues. This course will
emphasize how students can distinguish between how a chemical can act as a nutrient or develop into a
pollutant that can affect the environment. Learning chemistry will also allow students to understand
what processes produce the items they need without harming the environment. It is important to
understand chemistry because all of the sciences involve matter and the interactions between different
kinds of matter.
Physics is the study of motion and stability, energy, and waves. This course will help students relate the
math and science of physics to real world applications, such as the physics of automobile safety,
amusement parks, and cell phones.
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This course has been aligned to and developed with the NJSLS-S as its focus. Efforts have been
made to integrate aspects of other science standards, particularly the earth and space science
standards into this course to assure that students are provided an opportunity to form
connections.
All NJSLS-S aligned courses in the Fair Lawn Schools demonstrate a commitment preparing
students to become college and career ready as well as the other guiding assumptions of the
Frameworks for Science Education (NRC, 2011) and the NJSLS-S including







Students are born investigators;
Science instruction should focus on core ideas and practices;
An understanding of science develops over time;
Science and engineering require both knowledge and practice;
Science education must connect to students’ interests and experiences; and
Promoting equity for all students must be a focus of science education.

Additionally, all NJSLS-S aligned courses in the Fair Law Schools integrate the three dimensions
discussed in the Frameworks for Science Education and the NJSL-S, including






Science & Engineering Practices which describe behaviors that scientists engage in as
they investigate and build models and theories about the natural world and the key set
of engineering practices that engineers use as they design and build models and
systems; (NJSLS- PDF)
Cross Cutting Concepts which link all domains of science and provide an organizational
schema for interrelating knowledge from various science fields into a coherent and
scientifically-based view of the world; (NJSL-S PDF) and
Disciplinary Core Ideas which focus and unite K-12 science, have a broad importance
across multiple sciences or engineering disciplines or are a key organizing concept
within a single discipline; provide a key tool for understanding or investigating more
complex ideas and solving problems; relate to the interests and life experiences of
students; are connected to societal or personal concerns that require scientific or
technological knowledge; and are teachable and learnable over multiple grades at
increasing depth and sophistication. (NJSL-S PDF)

Since coherence is a main dimension of the NJSLS-S, consider reviewing the “story line” for the
middle school physical science, life science, earth and space science, and engineering,
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technology and applications of science, as well as the high school physical science, life science,
earth and space science, and engineering, technology and application of science for a full
picture of the NJSLS-S philosophy. For a full picture of how these programs are implemented in
the Fair Lawn Schools, visit the district curriculum website.
As described in the NJLS-S, technical writing and reading non-fiction is also a focus of our 6-12
science curricula as required by the NJSL-ELA Companion Standards. Students are expected to
think critically about data they collect or read about and then express their thoughts through
text-based narratives, journal entries, short-constructed response, argument-based writing,
and/or in-class discussion.
Differentiated instruction for students at different levels of achievement and specific learning
needs (e.g. special education, English Language Learners (ELL), at-risk, and Gifted & Talented) is
embedded in targeted scaffolding based on knowledge of each student’s interests, needs, and
assessment data, including, but not limited to, in class formative and summative assessments.
When deemed appropriate, department teachers will engage students in purposeful paired
discussions to share information more effectively, such as the “turn and talk” (Harvey &
Daniels, 2009).
“Text annotation” could be used, for example to optimize reading
comprehension (Daniels & Steineke, 2010).
A particular focus will be made on the cross cutting concepts and the science and engineering
processes
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III. Scope & Sequence
Students will enroll in one semester of Conceptual Chemistry and one semester of Conceptual
Chemistry within the same academic year. The sequence of this enrollment will vary.
Conceptual Chemistry
Unit 1: Alchemy

Conceptual Physics
Unit 1: Automobile Safety & Collisions

Unit 2: Weather

Unit 2: Amusement Park Physics

Unit 3: Show Time

Unit 3: Cell Phone Communication & Space

Final Topic: Conservation of Mass & Chemical
Reactions
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IV. Chemistry Unit Descriptions
Unit 1: Alchemy: Matter, Atomic Structure, and Bonding
Enduring Understanding
Chemistry has some of its roots in the ancient practice of alchemy. The alchemists
experimented with trying to make gold out of ordinary substances. In the process, they learned
a great deal about matter and about chemistry. When you understand the nature of matter
and its composition, you will be able to answer the question, “Is it possible to turn ordinary
substances into gold?”
1. Atoms are the building blocks of everything
2. Everything in the universe is made of matter with unique properties
Essential Question(s)
1. Why do chemists use certain equipment to do their research?
2. How do the properties of matter allow us to better understand the world around us?
3. How do properties provide evidence of the identity of materials?
4. How do you know which material is best for a particular product or need?
5. How do we recognize chemical changes in matter?
6. How does the structure of the periodic table allow us to predict the chemical and physic
al properties of an element?
7. How is the periodic table a template of organization for the material world?
8. What role does chemistry play in the world around us?
9. How has chemistry affected the growth of society?
10. How is chemical stability related to the arrangement of electrons in atoms?
11. Why is it important to understand the world around us?
Learning Objectives
HS-PS1-1 (Periodic Table) High School Evidence Statement PS1-1
1. Use the periodic table as a model to predict the relative properties of elements based
on the patterns of electrons in the outermost energy level of atoms. [Clarification
Statement: Examples of properties that could be predicted from patterns could include
reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions
with oxygen.] [Assessment Boundary: Assessment is limited to main group elements.
Assessment does not include quantitative understanding of ionization energy beyond
relative trends.]
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HS-PS1-2 (Chemical Reactions) High School Evidence Statement PS1-2
1. Construct and revise an explanation for the outcome of a simple chemical reaction
based on the outermost electron states of atoms, trends in the periodic table, and
knowledge of the patterns of chemical properties. [Clarification Statement: Examples
of chemical reactions could include the reaction of sodium and chlorine, of carbon and
oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to
chemical reactions involving main group elements and combustion reactions.]
HS-PS1-8 (Nuclear Change) High School Clarification Statement PS 1-8
1. Develop models to illustrate the changes in the composition of the nucleus of the
atom and the energy released during the processes of fission, fusion, and radioactive
decay. [Clarification Statement: Emphasis is on simple qualitative models, such as
pictures or diagrams, and on the scale of energy released in nuclear processes relative
to other kinds of transformations.] [Assessment Boundary: Assessment does not include
quantitative calculation of energy released. Assessment is limited to alpha, beta, and
gamma radioactive decays.]
HS-PS4-1. (Waves and Electromagnetic Radiation) High School Evidence Statement PS4-1
1. Use mathematical representations to support a claim regarding relationships among
the frequency, wavelength, and speed of waves traveling in various media.
[Clarification Statement: Examples of data could include electromagnetic radiation
traveling in a vacuum and glass, sound waves traveling through air and water, and
seismic waves traveling through the Earth.] [Assessment Boundary: Assessment is
limited to algebraic relationships and describing those relationships qualitatively.]
Lesson Objectives
1. Understand that matter is
composed of atoms.
2. Use the language of chemistry.
3. Decode information contained in
the periodic table, such as atomic
number and atomic mass.
4. Analyze how elements on the
periodic table are arranged based on
similarities in their chemical and
physical properties.
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5. Describe how new substances with
new properties are made through
chemical reactions.
6. Categorize different substances by
its intensive properties, including
density.
7. Classify matter as elements,
compounds, or mixtures.
8. Determine that an atom has a
nucleus made of protons and
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neutrons, and electrons orbiting the
nucleus.
9. Recall that isotopes are atoms of the
same element, but with different
numbers of neutrons.
10. Understand that substances are held
together by chemical bonds.
11. Demonstrate how one element can
change into another by changing the
number of protons in the nucleus.
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12. Outline the arrangement of atoms in
the periodic table to reflect the
arrangement of electrons in the
atom.
13. Predict the stability of atoms based
on their location on the periodic
table.
14. Classify the main types of chemical
bonds.

Suggested Activities & Suggested Modifications for Special Education Students, ELL Students,
Students at Risk, and Gifted Students:
1.

2.

3.

4.

Students with special needs and ELL learners may be
provided with key vocabulary terms prior to the unit
beginning.
ELL students may be provided with additional visual
aids. For additional modifications, refer to Classroom
Instruction that Works for ELL Learners or the SIOP
protocol.
Gifted students may be challenged by asking them to
form additional connections between biology,
chemistry, and physics.
Safety
a.
Watch video where students identifying
good and bad safety practices.
(http://www.youtube.com/watch?v=VfNpaOX0-g)
b. POGIL activity regarding safe and unsafe
activities in the lab
c.
Class requirements and safety rules handed
out and reviewed aloud.
d. Locations of safety equipment and fire exits
discussed.

5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
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Laboratory Walk Around: Students walk use worksheet
with photos to identify laboratory equipment and its
function.
Map of classroom including safety equipment and
general classroom supplies
Safety Quiz
Penny for your Thought Demonstration
POGIL: Organizing Data
Density Demos
Density Lab
Determining Density of Unknown Substances Lab
Physical/Chemical Change Lab
Alpha and Beta Decay Activity
POGIL: Isotopes
Pizza Pan Atomic Model
Copper Cycle Lab
Flame Test Lab
Salty Eights or Tooth and Notch Activity
POGIL: Electron Configuration
Element Project – Students research a particular
element on the periodic table
Elementally Me Project – Students describe
themselves as a new periodic table element
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Cross-Content Connections:
NJSLS Math: Students will be expected to perform measurement, modeling, apply algebra, and
geometry and statistics.
NJSS Literacy: Click on the link to the High School Evidence Statements to see expectations
related to literacy for this unit. In addition, a focus of the course will be on the development of
the LAL standards for science & technical subjects.
8.1: Use technology to collect and analyze data and to communicate findings with local peers
and peers from other communities.
9.2: Explore careers directly related to health careers.
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Unit 2: Weather: Phase Changes and Behavior of Gases
Enduring Understanding
Thunderstorms dump great quantities of rain, fog seeps into a bay at nightfall, warm
temperatures entice us to the beach, and hurricanes devastate coastal communities. The
weather is a part of our everyday lives. Physical change is at the core of weather. Weather
occurs when matter undergo changes in location, density, phase, temperature, volume, and
pressure. Understanding the relationships between these changes allow us to answer questions
about the chemistry of weather.
1. Weather is the result of physical changes in matter.
2. Most matter expands in volume as it is heated and contracts as it is cooled.
3. The atmosphere is a mixture of gases, including gaseous water.
4. Gas pressure is caused by the collisions of molecules or atoms.
Essential Question(s)
1. What causes weather?
2. How is temperature measured?
3. How cold can substances become?
4. How do weather fronts affect the weather?
5. What evidence do we have that gases exert pressure?
6. How areas of high and low air pressure are related to the weather?
7. How are the gas laws useful in daily life?
Learning Objectives
HS-PS1-3 (Forces Between Particles) High School Evidence Statement PS1-3
1. Plan and conduct an investigation to gather evidence to compare the structure of
substances at the bulk scale to infer the strength of electrical forces between
particles. [Clarification Statement: Emphasis is on understanding the strengths of forces
between particles, not on naming specific intermolecular forces (such as dipole-dipole).
Examples of particles could include ions, atoms, molecules, and networked materials
(such as graphite). Examples of bulk properties of substances could include the melting
point and boiling point, vapor pressure, and surface tension.] [Assessment Boundary:
Assessment does not include Raoult’s law calculations of vapor pressure.]
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HS-PS1-5 (Effects on Rates of Reactions) High School Evidence Statement PS1-5
1. Apply scientific principles and evidence to provide an explanation about the effects of
changing the temperature or concentration of the reacting particles on the rate at
which a reaction occurs. [Clarification Statement: Emphasis is on student reasoning that
focuses on the number and energy of collisions between molecules.] [Assessment
Boundary: Assessment is limited to simple reactions in which there are only two
reactants; evidence from temperature, concentration, and rate data; and qualitative
relationships between rate and temperature.]
Interdisciplinary Connections
HS-ESS-2-4
Use a model to describe how variations in the flow of energy into and out of Earth’s
systems result in changes in climate. [Clarification Statement: Examples of the causes of
climate change differ by timescale, over 1-10 years: large volcanic eruption, ocean circulation; 10100s of years: changes in human activity, ocean circulation, solar output; 10-100s of thousands of
years: changes to Earth's orbit and the orientation of its axis; and 10-100s of millions of years:
long-term changes in atmospheric composition.] [Assessment Boundary: Assessment of the
results of changes in climate is limited to changes in surface temperatures, precipitation patterns,
glacial ice volumes, sea levels, and biosphere distribution.]

HS-ESS-2-5
Plan and conduct an investigation of the properties of water and its effects on Earth
materials and surface processes. [Clarification Statement: Emphasis is on mechanical and
chemical investigations with water and a variety of solid materials to provide the evidence for
connections between the hydrologic cycle and system interactions commonly known as the rock
cycle. Examples of mechanical investigations include stream transportation and deposition using
a stream table, erosion using variations in soil moisture content, or frost wedging by the
expansion of water as it freezes. Examples of chemical investigations include chemical
weathering and recrystallization (by testing the solubility of different materials) or melt generation
(by examining how water lowers the melting temperature of most solids).]

Lesson Objectives
1.

2.

Differentiate temperature scales
and explain how thermometers
work.
Predict the effects of changing
temperature, pressure, and volume
of matter.
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3.
4.

Analyze weather maps and make
weather predictions.
Compare and contrast the densities
of gases, liquids, and solids.
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5.

6.

7.

8.

Illustrate the relationship between
the temperature and pressure of a
gas in a closed container.
Demonstrate the relationship
between amount of molecules and
its pressure.
Identify that the mole is a counting
unit, and recognize that one mole of
gas particles as standard
temperature and pressure occupies
a volume of 22.4 liters.
Analyze how meteorologists keep
track of the amount of rainfall.

9.

10.
11.

12.
13.
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Compare and contrast the amount
of water present in equal volumes of
snow and rain.
Analyze the relationship between
the volume and pressure of a gas.
Determine how does gas pressure
change in flexible and rigid
containers.
Evaluate how gas molecules cause
pressure.
Identify the causes of hurricanes.

Suggested Activities & Suggested Modifications for Special Education Students, ELL Students,
Students at Risk, and Gifted Students:
1. Students with special needs and ELL
4. Density, Temperature, and Fronts
learners may be provided with key
Activity
vocabulary terms prior to the unit
5. Boyle’s Law Lab
beginning.
6. Cloud in a Bottle Lab
2. ELL students may be provided with
7. Condensation Lab
additional visual aids. For additional
8. Gas & Atmospheric Pressure
modifications, refer to Classroom
Demonstrations/Lab
Instruction that Works for ELL
9. Mole Day Project
Learners or the SIOP protocol.
3. Gifted students may be challenged
by asking them to form additional
connections between biology,
chemistry, and physics.
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Cross-Content Connections:
NJSLS Math: Students will be expected to perform measurement, modeling, apply algebra, and
geometry and statistics.
NJSS Literacy: Click on the link to the High School Evidence Statements to see expectations
related to literacy for this unit. In addition, a focus of the course will be on the development of
the LAL standards for science & technical subjects.
8.1: Use technology to collect and analyze data and to communicate findings with local peers
and peers from other communities.
9.2: Explore careers directly related to health careers.
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Unit 3: Fire: Energy, Thermodynamics, and Oxidation-Reduction
Enduring Understanding
Every change that happens to matter is accompanied by a change in energy. Fire is visible
evidence of the energy associated with one particular type of chemical change. When a
compound burns, it is broken down into smaller, less complex substances, and heat and light
are released. When fire is uncontrolled, it can be destructive. However, this same chemical
reaction can also provide heat, light, and mechanical or electrical energy. This unit explores
how energy from chemical and physical change can be observed, measured, understood, and
controlled.
1. Changes in matter are accompanied by changes in energy.
2. Heat is a transfer of energy due to temperature differences.
3. The direction of heat transfer is always from a hotter substance or object to a colder
one.
4. Energy is conserved. It cannot be created or destroyed.
5. Energy tends to disperse.
6. Temperature depends on the average kinetic energy of matter. Thermal energy depends
on the average kinetic energy and the mass of the sample.
7. Substances with low specific heat capacities can heat up and cool down easily.
8. Heat transfer does not always result in a temperature change.
9. Bond breaking requires energy. Bond making releases energy.
10. Some reactions are energetically favored over other reactions.
11. Energy disperses; it does not collect.
Essential Question(s)
1. What is the difference between temperature and heat?
2. How do different substances respond to heat?
3. What happens to the heat during a phase change?
4. How do different fuels compare?
5. How is energy transferred in chemical systems?
6. How does the potential energy and kinetic energy of molecules change during thermo‐
dynamic processes?
7. How can you control the speed of a reaction?
8. How can a chemical reaction be used to do work?
9. How can you use a redox reaction as an energy source?
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Learning Objectives
HS-PS1-2 (Chemical Reactions) High School Evidence Statement PS1-2
1. Construct and revise an explanation for the outcome of a simple chemical reaction
based on the outermost electron states of atoms, trends in the periodic table, and
knowledge of the patterns of chemical properties. [Clarification Statement: Examples
of chemical reactions could include the reaction of sodium and chlorine, of carbon and
oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to
chemical reactions involving main group elements and combustion reactions.]
HS-PS1-4 (Energy of Reactions) High School Evidence Statement PS1-4
1. Develop a model to illustrate that the release or absorption of energy from a chemical
reaction system depends upon the changes in total bond energy. [Clarification
Statement: Emphasis is on the idea that a chemical reaction is a system that affects the
energy change. Examples of models could include molecular-level drawings and
diagrams of reactions, graphs showing the relative energies of reactants and products,
and representations showing energy is conserved.] [Assessment Boundary: Assessment
does not include calculating the total bond energy changes during a chemical reaction
from the bond energies of reactants and products.]
HS-PS3-4 (Thermodynamics) High School Evidence Statement PS3-4
1. 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). [Clarification Statement: Emphasis is on
analyzing data from student investigations and using mathematical thinking to describe
the energy changes both quantitatively and conceptually. Examples of investigations
could include mixing liquids at different initial temperatures or adding objects at
different temperatures to water.] [Assessment Boundary: Assessment is limited to
investigations based on materials and tools provided to students.]
HS-PS4-1. (Waves and Electromagnetic Radiation) High School Evidence Statement PS4-1
1. Use mathematical representations to support a claim regarding relationships among
the frequency, wavelength, and speed of waves traveling in various media.
[Clarification Statement: Examples of data could include electromagnetic radiation
traveling in a vacuum and glass, sound waves traveling through air and water, and
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seismic waves traveling through the Earth.] [Assessment Boundary: Assessment is
limited to algebraic relationships and describing those relationships qualitatively.]
HS-PS4-3. (Waves and Electromagnetic Radiation) High School Evidence Statement PS4-3
1. 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. [Clarification Statement:
Emphasis is on how the experimental evidence supports the claim and how a theory is
generally modified in light of new evidence. Examples of a phenomenon could include
resonance, interference, diffraction, and photoelectric effect.] [Assessment Boundary:
Assessment does not include using quantum theory.]
HS-PS4-4. (Waves and Electromagnetic Radiation) High School Evidence Statement PS4-4
1. Evaluate the validity and reliability of claims in published materials of the effects that
different frequencies of electromagnetic radiation have when absorbed by matter.
[Clarification Statement: Emphasis is on the idea that photons associated with different
frequencies of light have different energies, and the damage to living tissue from
electromagnetic radiation depends on the energy of the radiation. Examples of
published materials could include trade books, magazines, web resources, videos, and
other passages that may reflect bias.] [Assessment Boundary: Assessment is limited to
qualitative descriptions.]
HS-PS4-5. (Waves and Electromagnetic Radiation) High School Evidence Statement PS4-5
1. 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.* [Clarification Statement: Examples could include
solar cells capturing light and converting it to electricity; medical imaging; and
communications technology.] [Assessment Boundary: Assessments are limited to
qualitative information. Assessments do not include band theory.]
Lesson Objectives
1. Explain the nature of heat, energy,
and fire.
2. Examine and measure changes in
energy.
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3. Identify the source of energy in
chemical changes.
4. Demonstrate how chemical energy
is transformed into work.
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5. About energy exchanges during
reactions with metals and ionic
compounds
6. What reactions are sources of heat?
7. Describe the direction of heat
transfer during chemical process.
8. Explain how temperature
differences correlate with heat
transfer.
9. Identify what types of substances
burn.
10. Explain how food Calories
measured.
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11. Relate how calorimetry experiments
translate into Calories.
12. Predict the reaction between metals
and oxygen.
13. Calculate the amount of energy
transferred during oxidation of
metals.
14. Determine
how electron transfers occur in natu
re and explain what happens to
electrons during oxidation.
15. Compare and contrast the oxidation
of the different types of metals.

Suggested Activities & Suggested Modifications for Special Education Students, ELL Students,
Students at Risk, and Gifted Students:
1. Students with special needs and ELL learners may be provided with key vocabulary
terms prior to the unit beginning.
2. ELL students may be provided with additional visual aids. For additional modifications,
refer to Classroom Instruction that Works for ELL Learners or the SIOP protocol.
3. Gifted students may be challenged by asking them to form additional connections
between biology, chemistry, and physics.
4. Heat Transfer Activity
5. Thermochemistry Demonstration
6. Specific Heat of Metals Lab
7. Make it or Break it Activity
8. Reactivity of Metals Lab
Cross-Content Connections:
NJSLS Math: Students will be expected to perform measurement, modeling, apply algebra, and
geometry and statistics.
NJSLS Literacy: Click on the link to the High School Evidence Statements to see expectations
related to literacy for this unit. In addition, a focus of the course will be on the development of
the LAL standards for science & technical subjects.
8.1: Use technology to collect and analyze data and to communicate findings with local peers
and peers from other communities.
9.2: Explore careers directly related to health careers.
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Final Topics:
The following learning objectives will be related back to the previously taught material in a
culminating manner.
HS-PS1-7 (Conservation of Atoms & Mass) High School Evidence Statement PS1-7
1. Use mathematical representations to support the claim that atoms, and therefore
mass, are conserved during a chemical reaction. [Clarification Statement: Emphasis is
on using mathematical ideas to communicate the proportional relationships between
masses of atoms in the reactants and the products, and the translation of these
relationships to the macroscopic scale using the mole as the conversion from the atomic
to the macroscopic scale. Emphasis is on assessing students’ use of mathematical
thinking and not on memorization and rote application of problem-solving techniques.]
[Assessment Boundary: Assessment does not include complex chemical reactions.]
HS-PS1-6. (Chemical Reactions) High School Evidence Statement PS1-6
1. Refine the design of a chemical system by specifying a change in conditions that would
produce increased amounts of products at equilibrium.* [Clarification Statement:
Emphasis is on the application of Le Chatelier’s Principle and on refining designs of
chemical reaction systems, including descriptions of the connection between changes
made at the macroscopic level and what happens at the molecular level. Examples of
designs could include different ways to increase product formation including adding
reactants or removing products.] [Assessment Boundary: Assessment is limited to
specifying the change in only one variable at a time. Assessment does not include
calculating equilibrium constants and concentrations.]
HS-PS2-6. (Structure and Properties of Matter) High School Evidence Statement PS2-6
1. Communicate scientific and technical information about why the molecular-level
structure is important in the functioning of designed materials.* [Clarification
Statement: Emphasis is on the attractive and repulsive forces that determine the
functioning of the material. Examples could include why electrically conductive
materials are often made of metal, flexible but durable materials are made up of long
chained molecules, and pharmaceuticals are designed to interact with specific
receptors.] [Assessment Boundary: Assessment is limited to provided molecular
structures of specific designed materials.]
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IV. Physics Unit Descriptions
Unit 1: Automobile Safety & Collisions (Forces & Motion)
Enduring Understanding:
Total momentum is always conserved in any system.
Essential Questions:
How can an object’s continued motion, changes in motion or stability be predicted?
How can this information be used to keep people safe in automobiles?
Learning Objectives:
NJDOE Model Curriculum Unit 1
HS-PS2-1 (Newton’s Second Law) High School Evidence Statement PS2-1
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. [Clarification Statement: Examples of data could include tables or graphs of
position or velocity as a function of time for objects subject to a net unbalanced force, such as a
falling object, an object rolling down a ramp, or a moving object being pulled by a constant force.]
[Assessment Boundary: Assessment is limited to one-dimensional motion and to macroscopic
objects moving at non-relativistic speeds.]
HS-PS2-2 (Conservation of Momentum) High School Evidence Statement PS2-2
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. [Clarification
Statement: Emphasis is on the quantitative conservation of momentum in interactions and the
qualitative meaning of this principle.] [Assessment Boundary: Assessment is limited to systems of
two macroscopic bodies moving in one dimension.]
HS-PS2-3 (Collision Design) High School Evidence Statement PS2-3

3. Apply scientific and engineering ideas to design, evaluate, and refine a device that
minimizes the force on a macroscopic object during a collision.* [Clarification Statement:
Examples of evaluation and refinement could include determining the success of the device at
protecting an object from damage and modifying the design to improve it. Examples of a device
could include a football helmet or a parachute.] [Assessment Boundary: Assessment is limited to
qualitative evaluations and/or algebraic manipulations.]
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Suggested Activities & Suggested Modifications for Special Education Students, ELL Students,
Students at Risk, and Gifted Students:
1. Students with special needs and ELL learners may be provided with key vocabulary
terms prior to the unit beginning.
2. ELL students may be provided with additional visual aids. For additional modifications,
refer to Classroom Instruction that Works for ELL Learners or the SIOP protocol.
3. Gifted students may be challenged by asking them to form additional connections
between biology, chemistry, and physics.
Cross-Content Connections:
HS-ESS1-4 (Orbital Motion) High School Evidence Statement ESS1-4
1. Use mathematical or computational representations to predict the motion of orbiting
objects in the solar system. [Clarification Statement: Emphasis is on Newtonian gravitational
laws governing orbital motions, which apply to human-made satellites as well as planets and
moons.] [Assessment Boundary: Mathematical representations for the gravitational attraction of
bodies and Kepler’s Laws of orbital motions should not deal with more than two bodies, nor
involve calculus.]
HS-ESS2-1 (Force on Earth) High School Evidence Statement ESS2-1
2. Develop a model to illustrate how Earth’s internal and surface processes operate at
different spatial and temporal scales to form continental and ocean-floor features.
[Clarification Statement: Emphasis is on how the appearance of land features (such as
mountains, valleys, and plateaus) and sea-floor features (such as trenches, ridges, and
seamounts) are a result of both constructive forces (such as volcanism, tectonic uplift, and
orogeny) and destructive mechanisms (such as weathering, mass wasting, and coastal erosion).]
[Assessment Boundary: Assessment does not include memorization of the details of the
formation of specific geographic features of Earth’s surface.]
HS-ESS2-2 (Feedback) High School Evidence Statement ESS2-2

3. Analyze geoscience data to make the claim that one change to Earth's surface can create
feedbacks that cause changes to other Earth systems. [Clarification Statement: Examples
should include climate feedbacks, such as how an increase in greenhouse gases causes a rise in
global temperatures that melts glacial ice, which reduces the amount of sunlight reflected from
Earth's surface, increasing surface temperatures and further reducing the amount of ice.
Examples could also be taken from other system interactions, such as how the loss of ground
vegetation causes an increase in water runoff and soil erosion; how dammed rivers increase
groundwater recharge, decrease sediment transport, and increase coastal erosion; or how the
loss of wetlands causes a decrease in local humidity that further reduces the wetland extent.]
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NJSLS Math: Click on the link to the High School Evidence Statements to see expectations
related to mathematics for this unit. Number Quantity, Algebra, Function, Modeling.
NJSLS Literacy: Click on the link to the High School Evidence Statements to see expectations
related to literacy for this unit. In addition, a focus of the course will be on the development of
the LAL standards for science & technical subjects.
8.1: Use technology to collect and analyze data and to communicate findings with local peers
and peers from other communities.
9.2: Explore careers directly related to this unit.
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Unit 2: Amusement Park Physics (Types of Interactions & Energy & Magnetism)
Enduring Understanding:
1. Forces at a distance are explained by fields that can transfer energy.
2. Forces at a distance are described in terms of the arrangement and properties of the
interacting objects and distances between them.
3. Forces are used to describe relationships between electrical and magnetic fields.
4. Energy is a quantitative property of a system.
5. Energy depends on the motion and interactions of matter and radiation within a system.
6. A system’s total energy is conserved even as energy within a system is continually
transferred from one object to another and between its possible forms, resulting in a
single quantity of energy.
7. Forces at a distance are explained by fields permeating space that can transfer energy
through space.
8. Magnets or changing electric fields cause magnetic fields.
9. Electric charges or changing magnetic fields cause electric fields.
Essential Questions:
1. How can the variety of interactions observed be explained by an understanding of
underlying forces as related to amusement parks?
2. How can interactions between objects and within systems of objects be predicted and
explained as related to amusement parks?
3. How do charges interact with electric and magnetic fields as related to amusement
parks?
Learning Objectives:
NJDOE Model Curriculum Unit 2
HS-PS2-4 (Newton’s Law of Gravitation) High School Evidence Statement PS2-4
1. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to
describe and predict the gravitational and electrostatic forces between
objects. [Clarification Statement: Emphasis is on both quantitative and conceptual descriptions of
gravitational and electric fields.] [Assessment Boundary: Assessment is limited to systems with
two objects.]
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HS-PS2-6 (Material Design) High School Evidence Statement PS2-6
2. Communicate scientific and technical information about why the molecular-level structure
is important in the functioning of designed materials.* [Clarification Statement: Emphasis is
on the attractive and repulsive forces that determine the functioning of the material. Examples
could include why electrically conductive materials are often made of metal, flexible but durable
materials are made up of long chained molecules, and pharmaceuticals are designed to interact
with specific receptors.] [Assessment Boundary: Assessment is limited to provide molecular
structures of specific designed materials.]
HS-PS3-2 (Particle Motion & Position) High School Evidence Statement PS 3-2
1. 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). [Clarification Statement: Examples of phenomena at the macroscopic scale could
include the conversion of kinetic energy to thermal energy, the energy stored due to position of an
object above the earth, and the energy stored between two electrically-charged plates. Examples
of models could include diagrams, drawings, descriptions, and computer simulations.]
HS-PS3-1 (Energy Change) High School Evidence Statement PS 3-1
2. 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. [Clarification Statement: Emphasis is on explaining the meaning of
mathematical expressions used in the model.] [Assessment Boundary: Assessment is limited to
basic algebraic expressions or computations; to systems of two or three components; and to
thermal energy, kinetic energy, and/or the energies in gravitational, magnetic, or electric fields.]
HS-PS3-3 (Energy Conversion) High School Clarification Statement PS3-3
3. Design, build, and refine a device that works within given constraints to convert one form
of energy into another form of energy.* [Clarification Statement: Emphasis is on both
qualitative and quantitative evaluations of devices. Examples of devices could include Rube
Goldberg devices, wind turbines, solar cells, solar ovens, and generators. Examples of
constraints could include use of renewable energy forms and efficiency.] [Assessment Boundary:
Assessment for quantitative evaluations is limited to total output for a given input. Assessment is
limited to devices constructed with materials provided to students.]
HS-PS3-5 (Electric & Magnetic Fields) High School Clarification Statement PS 3-5
Develop and use a model of two objects interacting through electric or magnetic fields to illustrate
the forces between objects and the changes in energy of the objects due to the
interaction. [Clarification Statement: Examples of models could include drawings, diagrams, and texts,
such as drawings of what happens when two charges of opposite polarity are near each other.]
[Assessment Boundary: Assessment is limited to systems containing two objects.]
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HS-PS2-5 (Currents & Magnetic Fields) High School Clarification Statement PS 2-5
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. [Assessment
Boundary: Assessment is limited to designing and conducting investigations with provided materials and
tools.]

Suggested Activities & Suggested Modifications for Special Education Students, ELL Students,
Students at Risk, and Gifted Students:
1. Students with special needs and ELL learners may be provided with key vocabulary
terms prior to the unit beginning.
2. ELL students may be provided with additional visual aids. For additional modifications,
refer to Classroom Instruction that Works for ELL Learners or the SIOP protocol.
3. Gifted students may be challenged by asking them to form additional connections
between biology, chemistry, and physics.
Cross-Content Connections:
HS-ESS1.4 (Orbital Motion) High School Evidence Statement PS1-7
1. Use mathematical or computational representations to predict the motion of orbiting
objects in the solar system.[Clarification Statement: Emphasis is on Newtonian gravitational
laws governing orbital motions, which apply to human-made satellites as well as planets and
moons.] [Assessment Boundary: Mathematical representations for the gravitational attraction of
bodies and Kepler’s Laws of orbital motions should not deal with more than two bodies, nor
involve calculus.]
HS-ESS1-2 (Big Bang Light Spectra) High School Evidence Statement ESS1-2
1. Construct an explanation of the Big Bang theory based on astronomical evidence of light
spectra, motion of distant galaxies, and composition of matter in the universe.
[Clarification Statement: Emphasis is on the astronomical evidence of the red shift of light from
galaxies as an indication that the universe is currently expanding, the cosmic microwave
background as the remnant radiation from the Big Bang, and the observed composition of
ordinary matter of the universe, primarily found in stars and interstellar gases (from the spectra
of electromagnetic radiation from stars), which matches that predicted by the Big Bang theory
(3/4 hydrogen and 1/4 helium).]
HS-ESS2-3 (Thermal Convection) High School Evidence Statement ESS2-3
2. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by
thermal convection. [Clarification Statement: Emphasis is on both a one-dimensional model of
Earth, with radial layers determined by density, and a three-dimensional model, which is
controlled by mantle convection and the resulting plate tectonics. Examples of evidence include
maps of Earth’s three-dimensional structure obtained from seismic waves, records of the rate of
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change of Earth’s magnetic field (as constraints on convection in the outer core), and
identification of the composition of Earth’s layers from high-pressure laboratory experiments.]

NJSLS Math: Click on the link to the High School Evidence Statements to see expectations
related to mathematics for this unit. Number Quantity, Algebra, Function, Modeling.
NJSLS Literacy: Click on the link to the High School Evidence Statements to see expectations
related to literacy for this unit. In addition, a focus of the course will be on the development of
the LAL standards for science & technical subjects.
8.1: Use technology to collect and analyze data and to communicate findings with local peers
and peers from other communities.
9.2: Explore careers directly related to this unit.
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Unit 3: Cell Phone Physics & Space (Waves & Communication)
Enduring Understanding:
1. A wave is a repeating pattern of motion that transfers energy from place to place
without overall displacement of matter.
2. Understanding wave properties and interactions of electromagnetic radiation with
matter enables scientists and engineers to design systems for transferring and storing
information.
Essential Questions:
How can waves be used to transfer energy, information, and to extend human senses?
Learning Objectives:
NJDOE Model Curriculum Unit 5
HS-PS4-1 (Waves) High School Clarification Statement PS 4-1
Use mathematical representations to support a claim regarding relationships among the
frequency, wavelength, and speed of waves traveling in various media. [Clarification Statement:
Examples of data could include electromagnetic radiation traveling in a vacuum and glass, sound waves
traveling through air and water, and seismic waves traveling through the Earth.] [Assessment Boundary:
Assessment is limited to algebraic relationships and describing those relationships qualitatively.]
HS-PS4-4 (Effects of Waves) High School Clarification Statement PS 4-4
Evaluate the validity and reliability of claims in published materials of the effects that different
frequencies of electromagnetic radiation have when absorbed by matter. [Clarification Statement:
Emphasis is on the idea that photons associated with different frequencies of light have different
energies, and the damage to living tissue from electromagnetic radiation depends on the energy of the
radiation. Examples of published materials could include trade books, magazines, web resources, videos,
and other passages that may reflect bias.] [Assessment Boundary: Assessment is limited to qualitative
descriptions.]
HS-PS4-3 (Models) High School Clarification Statement PS 4-3
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. [Clarification Statement: Emphasis is on how the experimental evidence
supports the claim and how a theory is generally modified in light of new evidence. Examples of a
phenomenon could include resonance, interference, diffraction, and photoelectric effect.] [Assessment
Boundary: Assessment does not include using quantum theory.]

Conceptual Chemistry & Conceptual Physics CP (2017)

Conceptual Chemistry & Physics CP

10

HS-PS4-5 (Information & Energy Capture) High School Clarification Statement PS 4-5
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.* [Clarification Statement: Examples could include solar cells capturing light and converting it to
electricity; medical imaging; and communications technology.] [Assessment Boundary: Assessments are
limited to qualitative information. Assessments do not include band theory.]
HS-PS4-2 (Information Transmission) High School Clarification Statement PS 4-2
Evaluate questions about the advantages of using a digital transmission and storage of
information. [Clarification Statement: Examples of advantages could include that digital information is
stable because it can be stored reliably in computer memory, transferred easily, and copied and shared
rapidly. Disadvantages could include issues of easy deletion, security, and theft.]

Suggested Activities & Suggested Modifications for Special Education Students, ELL Students,
Students at Risk, and Gifted Students:
1. Students with special needs and ELL learners may be provided with key vocabulary
terms prior to the unit beginning.
2. ELL students may be provided with additional visual aids. For additional modifications,
refer to Classroom Instruction that Works for ELL Learners or the SIOP protocol.
3. Gifted students may be challenged by asking them to form additional connections
between biology, chemistry, and physics.
Cross-Content Connections:
NJSLS Math: Click on the link to the High School Evidence Statements to see expectations
related to mathematics for this unit. Number Quantity, Algebra, Function, Modeling.
NJSLS Literacy: Click on the link to the High School Evidence Statements to see expectations
related to literacy for this unit. In addition, a focus of the course will be on the development of
the LAL standards for science & technical subjects.
8.1: Use technology to collect and analyze data and to communicate findings with local peers
and peers from other communities.
9.2: Explore careers directly related to this unit.
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V. Course Materials
 Hewitt, Paul G. Conceptual Physics. Prentice Hall
 Stacy, Angelica M. Living by Chemistry. Emeryville, CA: W.H. Freeman and
Company/BFW, 2015. Print / Purchased for 2015-2016 school year (2nd Edition).
 Trout, Laura. POGIL Activities for High School Chemistry. Batavia, IL: Flinn Scientific,
2012. Print / Teacher Resource Only
VI. Assessments
Classroom assessments are included to primarily guide instruction (formative assessment) and
to support decisions made beyond the classroom (summative assessment).
Sample assessments and classroom activities aligned to the NJSLS-S can be found on the
website.
Assessments in this course measure students’ performance of scientific and engineering
practices in the context of crosscutting concepts and disciplinary core ideas. These may include
quizzes, tests, lab reports, lab questions, experimental design projects, engineering design
projects, project-based assessments and other assessments with multiple components. (NRC,
2014)
Students in semester courses are required to take a final exam at the end of the semester.
NJDOE Science Related Assessment Resources
All Fair Lawn High School grading procedures will be followed.
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VII. Interdisciplinary Connections and Alignment to Technology standards
Science classes in the Fair Lawn Public schools promote career-readiness skills related to Personal
Financial Literacy (9.1) and Career Awareness, Exploration, and Presentation (9.2). Some course
concepts from the Career and Technical Education Standards (9.3), but these are not directly correlated
since our district is not a CTE program.
The Fair Lawn Public Schools District fosters an environment that promotes career-readiness skills in all
content areas. Whereas Career Ready Practices are explored consistently, specific alignment to Personal
Finance Literacy (9.1) and Career Awareness, Exploration, and Presentation Standards (9.2) are included
in the district level document (below). When appropriate, the Career and Technical Education
Standards (9.3) have been reviewed and aligned as well.
Examples:

9.2B:

Career exploration in each unit of study.

In addition, every effort is made to integrate technology and engineering into our science classes.
Educational Technology (8.1) and Technology Education, Engineering, Design, and Computational
Thinking – Programming (8.2) standards are cross connected throughout our science programs.
Examples:

8.1A:

Use spreadsheets to analyze & interpret data from laboratories, 6-12.
Use the internet to increase productivity and efficiency, 9-12.
8.1B,C: Use data to solve real-world problems, 6-12.
Use online platforms to collaborate & address global issues, 9-12.
8.1F: Collect and analyze data using internet and data simulations, 6-12.
8.2A: Become aware of the invention process, 3-5.
8.2B: Become aware of the global impacts on technology, 6-12.
8.2C: Apply the design process to pushes & pulls, K-2.
8.2D: Use tools to reduce work, K-2.

For additional detail on how these standards are integrated throughout the Fair Lawn Schools
curriculum, review the Fair Lawn Public Schools District Alignment to Technology & Career Readiness &
21st Century Skills Standards Curriculum Appendix.
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