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Unit 1 Overview
Content Area: Principles of Chemistry and Physics
Unit Title: Introduction to Chemistry, Matter & Change and Scientific Measurements
Target Course/Grade Level: 11and 12
Unit Summary: All students will understand that science is both a body of knowledge and an
evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  The
four Science Practices strands encompass the knowledge and reasoning skills that students must acquire to
be proficient in science.
Primary interdisciplinary connections:
ELA/Literacy – RST.9-10.7
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.
(HS-PS1-1)
RST.11-12.1
Cite specific textual evidence to support analysis of science and technical texts, attending to important
distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3), (HS-PS1-5)
WHST.9-12.2
Write informative/explanatory texts, including the narration of historical events, scientific procedures/
experiments, or technical processes. (HS-PS1-2), (HS-PS1-5)
WHST.9-12.5
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. (HS-PS1-2)
WHST.9-12.7
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.(HS-PS1-3), (HS-PS1-6)
WHST.11-12.8
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 specific 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. (HS-PS1-3)
WHST.9-12.9
Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3)
SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in
presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
(HS-PS1-4)
Mathematics – MP.2
Reason abstractly and quantitatively. (HS-PS1-5), (HS-PS1-7)
MP.4
Model with mathematics. (HS-PS1-4), (HS-PS1-8)
HSN-Q.A.1
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and
interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data
displays. (HS-PS1-2), (HS-PS1-3), (HS-PS1-4), (HS-PS1-5), (HS-PS1-7), (HS-PS1-8)
HSN-Q.A.2
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Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4), (HS-PS1-7),
(HS-PS1-8)

HSN-Q.A.3
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
Career Readiness, Life Literacy and Key Skills:
9.2.8.CAP.1: Identify offerings such as high school and county career and technical school

courses, apprenticeships, military programs, and dual enrollment courses that support career or
occupational areas of interest.
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to
determine optimal design solutions (e.g., S-ID.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8) •
9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations
for an intended audience (e.g., S-ID.B.6b, HS-LS2-4). In order for members of our society to
participate productively, information needs to be shared accurately and ethically.
Computer Science and Design Thinking:
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters
or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.2.8.D.1 Design and create a product that addresses a real-world problem using a design process
under specific constraints.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to
provide the best results with supporting sketches or models
Unit Rationale:
Students master the conceptual, mathematical, physical, and computational tools that need to be applied
when constructing and evaluating claims.

Learning Targets
Disciplinary Core Ideas:
PS1.A: Structure and Properties of Matter

• Attraction and repulsion between electric charges at the atomic scale explain the structure,
properties, and transformations of matter, as well as the contact forces between material objects.
(secondary to HS-PS1-1), (secondary to HS-PS1-3) ETS1.C: Optimizing the Design Solution

• Criteria may need to be broken down into simpler ones that can be approached systematically, and
decisions about the priority of certain criteria over others (trade-offs) may be needed. (secondary
to HS-PS1-6)
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Science and Engineering Practices:
Developing and Using Models
Modeling in 9–12 builds on K–8 and progresses to using, synthesizing, and developing models to predict
and show relationships among variables between systems and their components in the natural and designed
worlds.

• Develop a model based on evidence to illustrate the relationships between systems or between
components of a system. (HS-PS1-4), (HS-PS1-8)

• Use a model to predict the relationships between systems or between components of a system.
(HS-PS1-1)

Planning and Carrying Out Investigations
Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses to include
investigations that provide evidence for and test conceptual, mathematical, physical, and empirical models.

• Plan and conduct an investigation individually and collaboratively to produce data to serve as the
basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to
produce reliable measurements and consider limitations on the precision of the data (e.g., number
of trials, cost, risk, time), and refine the design.

NJSLS#: NJSLS-Science:
HS-PS1-1 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.
HS-PS1-2 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

HS-PS1-3 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.

HS-PS1-4 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.

Unit Essential Questions
• How do we measure the world?
• How do we use obtained data in calculations?
• What chemical or physical processes do we

experience in every day’s life?

Unit Enduring Understandings
• We can use various tools to measure various

properties of matter.  Examples:  ruler to measure
length, thermometer to measure temperature, etc.

• We can use the data obtained from measurement to
calculate different properties of matter. Ex:
density= mass/volume, etc.

• Change of state, chemical processes in our body,
chemical and physical changes in the kitchen, etc.

Unit Learning Targets
Students will ...
• Relate pure Chemistry to applied Chemistry
• Identify and apply the steps of the scientific method
• Identify properties of matter
• Define and differentiate among the states of matter
• Categorize matter
• Use data to compute density using SI units, dimensional analysis and prefixes

Evidence of Learning
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• We can use various tools to measure various properties of matter.  Examples:  ruler to measure length,
thermometer to measure temperature, etc.

• We can use the data obtained from measurement to calculate different properties of matter. Ex:  density=
mass/volume, etc.
Change of state, chemical processes in our body, chemical and physical changes in the kitchen, etc.

• We can use various tools to measure various properties of matter.  Examples:  ruler to measure length,
thermometer to measure temperature, etc.

• We can use the data obtained from measurement to calculate different properties of matter. Ex:  density=
mass/volume, etc.
Change of state, chemical processes in our body, chemical and physical changes in the kitchen, etc.

• We can use various tools to measure various properties of matter.  Examples:  ruler to measure length,
thermometer to measure temperature, etc.

• We can use the data obtained from measurement to calculate different properties of matter. Ex:  density=
mass/volume, etc.
Change of state, chemical processes in our body, chemical and physical changes in the kitchen, etc.

Evidence of Learning
Summative Assessment (36 days):
a) Classroom/Homework/Tests/Assignments

• Find the amount of valence electrons in elements in group 1A, 2A, 6A and 7A
• Write the names of ionic compounds of mono-atomic and polyatomic ions
• Write formulas of ionic compounds of mono-atomic and polyatomic ions
• Write names and formulas of molecular compounds

b) Interactive Website: Built an atom http://phet.colorado.edu/en/simulation/hydrogen-atom  c)
Lab Investigations:

• Formulas of ionic compounds
Equipment needed: Sodium chloride, baking soda, vinegar, balances Teacher
Resources: You tube
Formative Assessments

• Test
• quizzes
• Collaborative work
• Discussions
• Individual Practice
• Explanation of examples
• Daily homework assignments
• Computer simulations
• Labs

Lesson Plans and Pacing Guide
Lesson Timeframe (36 days)

Lesson 1 Chemical
bonding lab 6 days

Lesson 2 Ionic
compound lab 6 days
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lesson 3
valence electrons 6 days

lesson 4
polyatomic ions

6 days

lesson 5
building molecular

compounds

6 days

lesson 6
ionic vs covalent

6 days

Teacher Notes: A large number of important reactions involve the transfer of either electrons or hydrogen
ions between reacting ions, molecules, or atoms.  In other chemical reactions, atoms interact with one
another by sharing electrons to create a bond.
Curriculum Development Resources
New Jersey Student Learning Standards – Science, 2020
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Unit 2 Overview
Content Area: Chemical bonding
Unit Title: Chemical bonds. Names and formulas of compounds.
Target Course/Grade Level: 11 and 12
Unit Summary: Students understand core concepts and principles of science and use measurement and
observation tools to assist in categorizing, representing, and interpreting the natural and designed world.
Primary interdisciplinary connections:
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.
(HS-PS1-1)
RST.11-12.1
Cite specific textual evidence to support analysis of science and technical texts, attending to important
distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3), (HS-PS1-5)
WHST.9-12.2
Write informative/explanatory texts, including the narration of historical events, scientific procedures/
experiments, or technical processes. (HS-PS1-2), (HS-PS1-5)
WHST.9-12.5
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new
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approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2)
WHST.9-12.7
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. (HSPS1-3), (HS-PS1-6)
WHST.11-12.8
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 specific 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. (HS-PS1-3) WHST.9-12.9
Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3)
SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in
presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
(HS-PS1-4)
Mathematics –
MP.2
Reason abstractly and quantitatively. (HS-PS1-5), (HS-PS1-7)
MP.4
Model with mathematics. (HS-PS1-4), (HS-PS1-8)
HSN-Q.A.1
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and
interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data
displays. (HS-PS1-2), (HS-PS1-3), (HS-PS1-4), (HS-PS1-5), (HS-PS1-7), (HS-PS1-8)
HSN-Q.A.2
Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4), (HS-PS1-7),
(HS-PS1-8)
HSN-Q.A.3
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
Career Readiness, Life Literacy and Key Skills:
9.2.5.CAP.4:  Explain  the reasons  why  some jobs and  careers require  specific  training, skills,
and  certification  (e.g., life  guards, child care,  medicine, education)  and examples of  these
requirements.
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to
determine optimal design solutions (e.g., S-ID.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8)
Computer Science and Design Thinking:
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters
or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to
provide the best results with supporting sketches or models.
Unit Rationale: All students will understand that science is both a body of knowledge and an
evidence-based, model-building enterprise that continually extends, refines, and revises knowledge.  The
four Science Practices strands encompass the knowledge and reasoning skills that students must acquire to
be proficient in science.

Learning Targets
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Disciplinary Core Ideas:
PS1.A: Structure and Properties of Matter

● Attraction and repulsion between electric charges at the atomic scale explain the structure,
properties, and transformations of matter, as well as the contact forces between material objects.
(secondary to HS-PS1-1), (secondary to HS-PS1-3)

PS1.B: Chemical Reactions
• Chemical processes, their rates, and whether or not energy is stored or released can be understood

in terms of the collisions of molecules and the rearrangements of atoms into new molecules, with
consequent changes in the sum of all bond energies in the set of molecules that are matched by
changes in kinetic energy. (HSPS1-4), (HS-PS1-5)

• In many situations, a dynamic and condition-dependent balance between a reaction and the reverse
reaction determines the numbers of all types of molecules present. (HS-PS1-6)

• The fact that atoms are conserved, together with knowledge of the chemical properties of the
elements

Planning and Carrying Out Investigations
Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses to include
investigations that provide evidence for and test conceptual, mathematical, physical, and empirical models.

Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis
for evidence, and in the design: decide on types, how much, and accuracy of data needed to produce
reliable measurements and consider limitations on the precision of the data (e.g., number of trials, cost,
risk, time), and refine the design accordingly. (HS-PS1-3)
NJSLS#: NJSLS-Science:

HS-PS1-1. 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.

HS-PS1-2 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

HS-PS1-3 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

HS-PS1-4 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.
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Unit Essential Questions
• What determines how an atom interacts with

other atoms?
• What are the properties of ionic compounds and

rules for naming ionic compounds?
• What are the properties and rules for naming

binary molecular compounds?

Unit Enduring Understandings
• Electron configuration of atoms and number of

valence electrons determine the behavior of an
atom when interacting with other atoms.

• Ionic compounds form between positively charged
cations and negatively charged anions.  In the
formulas the subscripts might be used to balance
the charges so the compound would have zero net
charge.

• Binary molecular compounds form between two
nonmetals.  Prefixes are used in names and
subscripts are used in formulas to indicate the
number of atoms of each element in a binary
molecular compound.

• Acids and bases. pH scale
Unit Learning Targets
Students will ...
• Determine the number of valence electrons in an atom of a representative element.
• Describe three properties of an ionic compound
• Identify the charges of mono-atomic ions by using the periodic table. Identify the common
endings for the names of most polyatomic ions.
• Apply the rules for naming and writing formulas for binary ionic compounds.
• Apply the rules for naming and writing formulas for compounds with polyatomic ions.
• Interpret the prefixes in the names of molecular compounds in terms of their chemical formulas.
• Apply the rules for naming and writing formulas for binary molecular compounds.

Evidence of Learning
Summative Assessment (36 days):
d) Classroom/Homework/Tests/Assignments

• Find the amount of valence electrons in elements in group 1A, 2A, 6A and 7A
• Write the names of ionic compounds of mono-atomic and polyatomic ions
• Write formulas of ionic compounds of mono-atomic and polyatomic ions
 Write names and formulas of molecular compounds

e) Interactive Website: Built an atom http://phet.colorado.edu/en/simulation/hydrogen-atom f)
Lab Investigations:

 Formulas of ionic compounds
Equipment needed: Sodium chloride, baking soda, vinegar, balances Teacher
Resources: You tube
Formative Assessments

• Test
• Quizzes
• Collaborative work
• Discussions
• Individual Practice
• Explanation of examples
• Daily homework assignments
• Computer simulations
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• Labs
• Projects

Lesson Plans  and Pacing Guide
Lesson Timeframe (36 days)

Lesson 1: valence
electrons 6 days

lesson 2: properties on
ionic compounds

6 days

lesson 3: periodic
table

6 days

lesson 4: writing
formulas for
binary ionic
compounds

6 days

lesson 5: writing
formulas for

polyatomic ions

6 days

lesson 6: prefixes
for compounds

6 days

Teacher Notes: A large number of important reactions involve the transfer of either electrons or hydrogen
ions between reacting ions, molecules, or atoms.  In other chemical reactions, atoms interact with one
another by sharing electrons to create a bond.
Curriculum Development Resources
New Jersey Student Learning Standards - Science
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Unit 3 Overview
Content Area:                          Chemistry
Unit Title: Chemical Reactions  and  Moles – Stoichiometry
Target Course/Grade Level: 11 and 12
Unit Summary: Substances can undergo physical or chemical changes to form new substances.  Each
change involves energy.
Primary interdisciplinary connections:
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.
(HS-PS1-1)
RST.11-12.1
Cite specific textual evidence to support analysis of science and technical texts, attending to important
distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3), (HS-PS1-5)
WHST.9-12.2
Write informative/explanatory texts, including the narration of historical events, scientific procedures/
experiments, or technical processes. (HS-PS1-2), (HS-PS1-5)
WHST.9-12.5
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new
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approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2)
WHST.9-12.7
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. (HSPS1-3), (HS-PS1-6)
WHST.11-12.8
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 specific 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. (HS-PS1-3) WHST.9-12.9
Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3)
SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in
presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
(HS-PS1-4)
Mathematics –
MP.2
Reason abstractly and quantitatively. (HS-PS1-5), (HS-PS1-7) MP.4
Model with mathematics. (HS-PS1-4), (HS-PS1-8)
HSN-Q.A.1
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and
interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data
displays. (HS-PS1-2), (HS-PS1-3), (HS-PS1-4), (HS-PS1-5), (HS-PS1-7), (HS-PS1-8) HSN-Q.A.2
Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4), (HS-PS1-7),
(HS-PS1-8)
HSN-Q.A.3
Choose a level of accuracy appropriate to limitations on measurement when reporting  quantities
Career Readiness, Life Literacy and Key Skills:
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary
plans.
9.4.12.IML.1: Compare search browsers and recognize features that allow for filtering of
information.
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw
conclusions about the data. Collaborative digital tools can be used to access, record and share
different viewpoints and to collect and tabulate the views of groups of people.

Computer Science and Design Thinking:
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters
or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.2.8.D.1 Design and create a product that addresses a real-world problem using a design process
under specific constraints.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions
to provide the best results with supporting sketches or models
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Unit Rationale: Balance chemical equations by applying the law of conservation of mass.
Learning Targets

Disciplinary Core Ideas:
PS1.A: Structure and Properties of Matter

• Each atom has a charged substructure consisting of a nucleus, which is made of protons and
neutrons, surrounded by electrons. (HS-PS1-1)

• The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and
places those with similar chemical properties in columns.  The repeating patterns of this table
reflect patterns of outer electron states. (HS-PS1-1), (HS-PS1-2)

• The structure and interactions of matter at the bulk scale are determined by electrical forces within
and between atoms. (HS-PS1-3), (secondary to HS-PS2-6)

• A stable molecule has less energy than the same set of atoms separated; one must provide at least
this energy

PS1.B: Chemical Reactions
● Chemical processes, their rates, and whether or not energy is stored or released can be understood

in terms of the collisions of molecules and the rearrangements of atoms into new molecules, with
consequent changes in the sum of all bond energies in the set of molecules that are matched by
changes in kinetic energy.  (HS-PS1-4), (HS-PS1-5)

Science and Engineering Practices:
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to
explanations and designs that are supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.
 Apply scientific principles and evidence to provide an explanation of phenomena and solve design

problems, taking into account possible unanticipated effects. (HS-PS1-5)
• Construct and revise an explanation based on valid and reliable evidence obtained from a variety of

sources (including students’ own investigations, models, theories, simulations, peer review) and the
assumption that theories and laws that describe the natural world operate today as they did in the past and
will continue to do so in the future. (HS-PS1-2)

• Refine a solution to a complex real-world problem, based on scientific knowledge, student-generated
sources of evidence, prioritized criteria, and trade off considerations. (HS-PS1-6)

NJSLS#: NJSLS-Science:
HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions that would

produce increased amounts of products at equilibrium.*
HS-PS1-7 Use mathematical representations to support the claim that atoms, and therefore mass, are

conserved during a chemical reaction.
HS-PS1 8 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
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Unit Essential Questions
• What is the nature of chemical reactions?
• What signs point to the occurrence of chemical

reactions?
• How do we apply the Law of Conservation of

Mass in chemical reactions?
• What does a balanced chemical equation tell us

about the amount of substances involved in a
chemical reaction?

• How do we determine the mass of the substances
either reacting or produced in a chemical
reaction?

Unit Enduring Understandings
• Chemical reactions occur when bonds between

atoms of reactants are broken and new bonds are
formed, producing new substances.

• Evidence of chemical reactions are:  release of gas
and/or smell, transfer of heat energy, change in
color, formation of precipitate.

• The Law of Conservation of Mass is supported by
the fact that atoms (matter) cannot be created or
destroyed during a chemical reaction.

• Balanced chemical reactions show the relative
number of moles of the reactants and products
involved in the chemical reaction.

• Using the coefficients of a balanced chemical
equation as the number of moles, we can calculate
the mass of the reactants and products of the
reaction.

Unit Learning Targets
Students will ...

• Explain chemical reactions as interactions of atoms breaking old bonds and forming new bonds
and new substances.

• Identify common signs that a chemical reaction has occurred such as color change, energy released
or absorbed, precipitate.

• Balance chemical reactions using the Law of Conservation of Mass concept.
• Starting from a balanced chemical equation, determine the amount of moles of the products of the

reaction if the amount of moles of reactants is known.
• Determine the number of moles of a reactant necessary to react with a given number of moles of

another reactant.
• Determine the mass in grams of the products of a reaction if the mass of the reactants is known.
• Determine the mass in grams of reactants necessary to yield a given mass of product.

Evidence of Learning
Summative Assessment (36 days):
Unit, tests and quizzes
Equipment needed: copper chloride hydrochloric acid sodium hydroxide filter paper Teacher
Resources: khan academy,  You tube
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Formative Assessments
• Test
• Quizzes
• Collaborative work
• Discussions
• Individual Practice
• Explanation of examples
• Daily homework assignments
• Computer simulations
• Labs

Lesson Plans  and Pacing Guide
Lesson Timeframe (36 days)

Lesson 1
Chemical Reactions: Evidences 12 days

Lesson 2
Chemical Reactions and Law of Conservation of

Mass
12 days

Lesson 3
Chemical Reactions: Moles / Grams Mass for

Reactants and products
12 days

Teacher Notes: A large number of important reactions involve the transfer of either electrons or hydrogen
ions between reacting ions, molecules, or atoms.  In other chemical reactions, atoms interact with one
another by sharing electrons to create a bond.
Curriculum Development Resources
Click the links below to access additional resources used to design this unit: cut and paste from old
curriculum document that applies to this topic
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Unit 4 Overview
Content Area: Science/Chemistry
Unit Title: Forces and Motion
Target Course/Grade Level: 11 and 12
Unit Summary: In this unit students will become familiar with the way scientists describe forces and
motion in the physical sense.  They will become accustomed to performing mathematical equations to find
the information necessary to answer questions related to physics.
Primary interdisciplinary connections: Mathematics governs the manipulation of Newton’s Laws.
Students will algebraically determine force, mass and acceleration given two of the three variables.
Career Readiness, Life Literacy and Key Skills:
9.2.12.CAP.6: Identify transferable skills in career choices and design alternative career plans
based on those skills.
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others (e.g., SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1,
7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 8.2.12.ETW.3). Information and Media Literacy Core Ideas
Performance Expectations Advanced search techniques can be used with digital and media
resources to locate information and to check the credibility and the expertise of sources to answer
questions, solve problems, and inform the decision-making.
9.4.12.IML.2: Evaluate digital sources for timeliness, accuracy, perspective, credibility of the
source, and relevance of information, in media, data, or other resources (e.g., NJSLSA.W8, Social
Studies Practice: Gathering and Evaluating Sources. Digital tools such as artificial intelligence,
image enhancement and analysis, and sophisticated computer modeling and simulation create new
types of information that may have profound effects on society. These new types of information
must be evaluated carefully.
Computer Science and Design Thinking:
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters
or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.2.8.D.1 Design and create a product that addresses a real-world problem using a design process
under specific constraints.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to
provide the best results with supporting sketches or models.
Unit Rationale:  The use of kinematic equations is the basis of physics and necessary to determine the
force and motion of an object anywhere in the Universe.  It is fundamental to understanding any of the
concepts covered in the course.
Learning Targets
Disciplinary Core Ideas:
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PS2.A: Forces and Motion
• Newton’s second law accurately predicts changes in the motion of macroscopic objects. (HS-PS2-1)

• Momentum is defined for a particular frame of reference; it is the mass times the velocity of the
object. (HS-PS2-2)

• If a system interacts with objects outside itself, the total momentum of the system can change;
however, any such change is balanced by changes in the momentum of objects outside the system.
(HS-PS2-2),(HS-PS2-3

• The structure and interactions of matter at the bulk scale are determined by electrical forces within
and between atoms. (HS-PS1-3), (secondary to HS-PS2-6)

• A stable molecule has less energy than the same set of atoms separated; one must provide at least
this energy

Science and Engineering Practices:
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to
explanations and designs that are supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.
• Apply scientific principles and evidence to provide an explanation of phenomena and solve design

problems, taking into account possible unanticipated effects. (HS-PS1-5)
• Construct and revise an explanation based on valid and reliable evidence obtained from a variety of

sources (including students’ own investigations, models, theories, simulations, peer review) and the
assumption that theories and laws that describe the natural world operate today as they did in the past and
will continue to do so in the future. (HS-PS1-2)

• Refine a solution to a complex real-world problem, based on scientific knowledge, student-generated
sources of evidence, prioritized criteria, and trade off considerations. (HS-PS1-6)

NJSLS#: NJSLS-Science:
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

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

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

Unit Essential Questions
• A ball is thrown vertically upward.  What are its

velocity and acceleration when it reaches its
maximum altitude?  What is its acceleration just
before it hits the ground?

• Can a boat moving eastward accelerate to the
west?

• How do vector and scalar quantities differ?

Unit Enduring Understandings
• The velocity of the ball when it reaches its

maximum altitude is zero.  Its acceleration is 9.8
m/s2.  Its acceleration is still 9.8 m/s2 just before it
hits the ground.

• Yes, if a boat is moving eastward but decelerating
its acceleration is said to be in the opposite
direction to its motion.

• Vector quantities have both a magnitude and
direction while scalar quantities have only a
magnitude associated with them.
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Unit Learning Targets
Students will ...
• Identify activities and fields that involve the major areas within physics
• Describe the processes of the scientific method
• Describe the role of models and diagrams in physics
• Describe motion in terms of displacement, time and velocity
• Calculate the displacement of an object traveling at a known velocity for a specific time interval
• Construct and interpret graphs of position versus time
• Describe motion in terms of changing velocity

• Compare graphical representations of accelerated and non-accelerated motions
• Apply kinematic equations to calculate distance, time or velocity under conditions of constant

acceleration
• Relate the motion of a freely falling body to motion with constant acceleration
• Calculate displacement, velocity, and time at various points in the motion of a freely falling object
• Compare the motions of different objects in free fall
• Distinguish between a scalar and a vector
• Add and subtract vectors using the graphical method
• Multiply and divide vectors and scalars
• Resolve vectors into components using sine and cosine functions
• Recognize examples of projectile motion
• Describe the path of a projectile as a parabola
• Resolve vectors into their components and apply the kinematic equations to solve problems involving

projectile motion
• Describe situations in terms of frame of reference
• Explain how force affects the motion of an object
• Distinguish between contact forces and field forces
• Interpret and construct free-body diagrams
• Explain the relationship between the motion of an object and the net external force acting on it

Determine the net external force on an object
• Calculate the force required to bring an object into equilibrium
• Describe the acceleration of an object in terms of its mass the net external force acting on it
• Predict the direction and magnitude of the acceleration caused by a known net external force Identify

action-reaction pairs
• Explain the difference between mass and weight
• Find the direction and magnitude of the normal force
• Use coefficients of friction to calculate frictional force
Evidence of Learning
Summative Assessment:  36 days

• Quizzes and tests
• Laboratory Experiment Reports
• Projects

Equipment needed: Lab materials and measuring instruments (thermometers, weight scale, rulers, data
collection controllers)
Teacher Resources: Textbook and section review, study guide materials.
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Formative Assessments
• Tests
• Quizzes
• Collaborative work
• Discussions
• Individual Practice
• Explanation of examples
• Daily homework assignments
• Computer simulations
• Labs

Lesson Plans and Pacing Guide
Lesson Timeframe (36 days)

Lesson 1
Qualitative and Quantitative Observations 15 days

Lesson 2
Conversion of Units of Measurement 15 days

Lesson 3
Determination of the velocity and acceleration of a

toy car using the Pasco
6 days

equipment

Teacher Notes: Use of laboratory equipment including the Pasco materials as well as stopwatches, meter
sticks and toy cars help the students to see that the object is accelerating.
Curriculum Development Resources
Click the links below to access additional resources used to design this unit:

www.khanacademy.org

phet.colorado.edu
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Unit 5 Overview
Content Area: Science/Chemistry
Unit Title: Energy and Matter
Target Course/Grade Level: 11 and 12
Unit Summary: The conservation of energy is a fundamental physical concept.  Students will
algebraically determine the potential energy, kinetic energy and heat energy in an object by measuring the
change in position, velocity and temperature of the object.
Primary interdisciplinary connections: Mathematics governs the manipulation of energy conservation
law.  Students will algebraically determine kinetic and potential energy given required variables.
Career Readiness, Life Literacy and Key Skills:
9.2.12.CAP.6: Identify transferable skills in career choices and design alternative career plans
based on those skills.
9.4.12.DC.7: Evaluate the influence of digital communities on the nature, content and
responsibilities of careers, and other aspects of society (e.g., 6.1.12.CivicsPD.16.a). Network
connectivity and computing capability extended to objects, sensors and everyday items not
normally considered computers allows these devices to generate, exchange, and consume data
with minimal human intervention. Technologies such as Artificial Intelligence (AI) and
blockchain can help minimize the effect of climate change.
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others (e.g., SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1,
7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 8.2.12.ETW.3). Information and Media Literacy Core Ideas
Performance Expectations Advanced search techniques can be used with digital and media
resources to locate information and to check the credibility and the expertise of sources to answer
questions, solve problems, and inform the decision-making.
9.4.12.IML.8: Evaluate media sources for point of view, bias, and motivations (e.g., NJSLSA.R6,
7.1.AL.IPRET.6).
Computer Science and Design Thinking:
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters
or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.2.8.D.1 Design and create a product that addresses a real-world problem using a design process
under specific constraints.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to
provide the best results with supporting sketches or models.
Unit Rationale: The understanding of forces and their inter-relationship is fundamental to the
understanding of Newton’s Laws.
Learning Targets
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Disciplinary Core Ideas:
PS2.A: Forces and Motion
• Newton’s second law accurately predicts changes in the motion of macroscopic objects. (HS-PS2-1)

• Momentum is defined for a particular frame of reference; it is the mass times the velocity of the
object. (HS-PS2-2)

• If a system interacts with objects outside itself, the total momentum of the system can change;
however, any such change is balanced by changes in the momentum of objects outside the system.
(HS-PS2-2),(HS-PS2-3

• The structure and interactions of matter at the bulk scale are determined by electrical forces within
and between atoms. (HS-PS1-3), (secondary to HS-PS2-6)

• A stable molecule has less energy than the same set of atoms separated; one must provide at least
this energy

Science and Engineering Practices:
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to
explanations and designs that are supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.
• Apply scientific principles and evidence to provide an explanation of phenomena and solve design

problems, taking into account possible unanticipated effects. (HS-PS1-5)
• Construct and revise an explanation based on valid and reliable evidence obtained from a variety of

sources (including students’ own investigations, models, theories, simulations, peer review) and the
assumption that theories and laws that describe the natural world operate today as they did in the past and
will continue to do so in the future. (HS-PS1-2)

• Refine a solution to a complex real-world problem, based on scientific knowledge, student-generated

sources of evidence, prioritized criteria, and tradeoff considerations. (HS-PS1-6)
NJSLS#: NJSLS-Science:
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.

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.

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

Unit Essential Questions
• How much work is done by a weightlifter while he

holds a heavy bar above his head?
• If an object is not moving, what is its momentum?
• If two objects have equal kinetic energies, do they

have the same momentum?

Unit Enduring Understandings
• None, the definition of work is that the force

applied must result in the movement of the object.
• None, the definition of momentum is that the

object must be moving to have momentum.
• Not necessarily, their masses and velocities may

be different.
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Unit Learning Targets
Students will ...
• Recognize the difference between the scientific and ordinary definitions of work
• Define work, relating it to force and displacement
• Identify where work is being performed in a variety of situations
• Calculate the net work done when many forces are applied to an object
• Distinguish between potential and kinetic energy
• Calculate the kinetic energy of an object
• Calculate the potential energy of an object with an object’s position
• Identify situations in which conservation of mechanical energy is valid
• Solve problems using conservation of mechanical energy
• Apply the work-kinetic energy theorem to solve problems
• Relate the concepts of energy, time and power
• Explain the effect of machines on power and work
• Compare the momentum of different moving objects
• Compare the momentum of the same object moving with different velocities
• Describe changes of momentum in terms of force and time
• Describe the interaction between two objects in terms of the change in momentum of each object
• Compare the total momentum of two objects before and after they interact
• State the law of conservation of momentum
• Predict the final velocities of objects after collisions, given their initial velocities
• Identify the different types of collisions
• Determine the decrease in kinetic energy during perfectly inelastic collisions
• Compare conservation of momentum and conservation of kinetic energy in perfectly inelastic and elastic

collision
• Relate the temperature to the kinetic energy of atoms and molecules
• Describe the changes in the temperatures of two objects reaching thermal equilibrium
• Identify the various temperature scales and be able to convert from scale to another
• Explain heat as the transfer of energy between substances that are at different temperatures
• Relate heat and temperature change on the macroscopic level to particle motion on the microscopic level
 Apply the principle of energy conservation to calculate changes in potential, kinetic, and internal
energy

• Perform calculations with specific heat capacity
• Perform calculations involving latent heat
 Interpret the various sections of a heating curve
Evidence of Learning
Summative Assessment (36 days)

• Quizzes and tests
• Laboratory Experiment Reports
• Projects

Equipment needed: Lab materials and measuring instruments (thermometers, weight scale, rulers, data
collection controllers)
Teacher Resources: Textbook and section review, study guide materials.
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Formative Assessments
• Tests
• Quizzes
• Collaborative work
• Discussions
• Individual Practice
• Explanation of examples
• Daily homework assignments
• Computer simulations
• Labs

Lesson Plans and Pacing Guide

Lesson Timeframe (36 days)
Lesson 1

Examining sources of energy and their impact
on climate change with examining bias of the

source

1 day

Lesson 2
Determination of the change in kinetic energy into

potential energy

6 days

Lesson 3
Determining the specific heat capacity of different

substances
6 days

Lesson 4
Determining the latent heat of fusion of water 6 days

lesson 5
relate work to force and displacement

5 days

lesson 6
mechanical energy

6 days

lesson 7
velocity and collisions

6 days

Teacher Notes:
Use of Pasco probes help to determine the speed, acceleration and heat of substances to find the
conservation of energy in each of the labs.
Curriculum Development Resources
Click the links below to access additional resources used to design this unit:

www.khanacademy.org

phet.colorado.edu
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Considerations for Differentiation

Considerations for students with an IEP/504 plan:

Classroom Instruction:
• All instruction for classified students and students with a 504 plan will be guided by the

students’ Individualized Education Plan (IEP) or 504.
• Regular education teachers will be responsible for differentiating instruction for classified

students based on the instructional modifications listed in the IEP/504 plan.
• In the case of General Education - Supported Instruction (GE-SI) Classes, the special

education teacher will be responsible for support in modifying the curriculum for the
students, informing the classroom teacher of the modifications, and directing
instructional aide(s) to provide support accordingly.  Grading will be done collaboratively
by the regular and special education teachers.

Modifications:
• Modifications include but are not limited to:

Extra time for assignments, modified classwork/homework assignments based on
disability, preferential seating, study guides, copies of class notes, assistive technology and
rewording/repeating or clarifying directions.

In-class Assessments:
• All assessments are to be in line with students’ IEP/504 plan.  In-class support teachers

should modify tests for classified students.  Tests may be given in the regular education
classroom or completed with the inclusion teacher in another location with additional
time. Students may be tested separately according to the IEP/504 plan.

• Assessment grades may be modified based on a student’s disability and in accordance
with their IEP/504 plan.

Considerations for English Language Learners (ELLs):

Classroom Instruction:
• Instruction for ESL students will be guided by their WIDA English Language Proficiency

level.  Teachers should receive this level from the ESL teacher assigned to the building.
• General education teachers will be responsible for differentiating instruction for ELLs

with the assistance of the ESL teacher that promotes language, literacy and content
learning.

• In the case of Content-Based ESL (CBE), the ESL teacher and the general education
teacher will be responsible for identifying language objectives and additional
instructional strategies that improve proficiency in English and academic success of
ELLs.  Instructional strategies and the necessary scaffolds to promote student learning
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will be shared with the general education teacher for daily lessons that are aligned to
District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL
teacher will be co-teachers for a predetermined amount of classroom instruction. Grading
will be done collaboratively by the regular and ESL teachers.

Modifications:  The following are possible modifications but are not limited to this list –
• Direct instruction, small group or pullout, about the contrasting letter sound

correspondences, syllabication patterns and morphology in English supported with
connections to their native language, native language text and/or resources, graphic
organizers, visuals, sentence starters/ sentence frames, cloze activities, modeling, working
with a partner, timeline and phrase wall and adapted text (in English) or specific sections
of the original text, highlighted/bold-faced words within text.

• Draw pictures instead of writing/speaking.
• Match drawings with new vocabulary that might correspond.
• Work in small groups or pairs with their English Only (EOs) peers for authentic content

language talk and grade level modeling.
• Write simple sentences instead of complex sentences that demonstrate an understanding

of academic language particular to specific content.
• Match simple sentences with new vocabulary that might apply to edit sentences.
• Have students provide examples/explanations of the main idea in simple sentences.

Revisions show an attempt to improve Language Control by embedding academic content
vocabulary and Linguistic Complexity by expanding and varying sentence structures and
using correct punctuation.

• Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with
new vocabulary (adjective word wall, content word walls) that might correspond.

• Provide multiple opportunities for authentic speech acts to practice language skills and
develop English fluency.

• Total Physical Response (TPR) to model critical thinking skills like analyze and
synthesize.

• Study Guides

In Class Assessments:
• All formative and summative assessments will include modifications that support

student’s English Proficiency level. ESL teachers will collaborate with regular education
teachers to provide appropriate differentiation for assessing ELLs.

Considerations for At Risk Students:

• At Risk students are identified by the I&RS committee in each school.  The committee
works to understand the reasons behind the student’s low performance level in school and
to create and implement a plan that is carried out by a variety of staff members in the
building.
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• Teachers with At Risk students are notified by the I&RS committee and provided with a
copy of the plan and a timeframe for assessing the growth of the student.  There are
academic as well as behavioral goals that are listed for the students with recommended
strategies unique to each individual.
Classroom teachers are to follow the plan using instructional strategies that will help the
student improve his/her performance while applying appropriate behavioral strategies
consistent with the needs of the student.

• Teachers will report student progress to the I&RS committee within the specified
timeframe for the plan.

Classroom instruction:
• Teachers will use differentiated instruction for At Risk students as they do for all students

in their class.  The strategies would be guided by the I&RS plan and be consistent with
the student’s ability and learning modality.

Modifications:
• Clarify all assignments and place specific timeframes for completion.  Provide students

with opportunity for one on one time for clarification.
• Set clear expectations for all assignments, in and outside of class.  Keep expectations

within the framework of the I&RS plan.
• Use positive reinforcement for all successes.  Hold students to defined consequences for

not completing work.
• Provide time outside the normal class time for completion of work.  Not completing

assignments is unacceptable, all assignments will be completed.

In Class Assessments:
• At Risk students should receive any modifications listed in their I&RS plan.
• If necessary, students should be provided with extended time to complete assessments.

Considerations for Gifted and Twice Exceptional (2e) Students:
• Teachers will use differentiated instruction for Gifted Students as they do for all students

in their class.
• Assignments and assessments can be planned and implemented with input from the

student.
• Gifted students will be provided with the opportunity to demonstrate their knowledge

through a variety of platforms.
• Teachers will have the latitude to provide assignments with the individual student’s

ability in mind.
• Teachers should utilize professional development resources located on the district’s

website to assist with the implementation of modified work for Gifted and 2e students.

27


