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Introduction
This document demonstrates how the Experience Chemistry ©2021 Teacher Guide supports
Wisconsin’s 2017 Standards for Science: High School Physical Science Performance Indicators.
Savvas Learning Company is excited to introduce Experience Chemistry! From climate change, water
quality, and the newest energy sources, to the foods we grow and eat, your students will experience
chemistry like never before. The program uses cool, weird, and amazing phenomena to engage students
in 3-D science. Give students an up-close, first-hand experience they’ll never forget.
Be the first to Experience It!
Storylines are organized around a real-world Anchoring Phenomena that sparks student curiosity, gives a
purpose to learning and connects chemistry concepts through a unifying unique occurrence. Students
encounter everyday phenomena through Claims-Evidence Reasoning Exercises, Authentic Readings,
STEM Projects, and Engineering Performance Tasks.
Explore Phenomena with Flinn Scientific!
Experience Chemistry and Flinn Scientific partner to deliver high-quality inquiry opportunities to
chemistry classrooms. Lab Experiments, Engineering Challenges, Performance Tasks, Virtual Reality
Simulations, and Lab Videos by Flinn Scientific immerse students in hands-on chemistry.
Hands-On Labs
• Assign student-friendly labs focused on real-world phenomena in every learning experience.
• Customize your lessons with four versions of every lab including Open-Ended, Guided, Shortened, and
Advanced.
Lab Videos
• Background videos, demo videos and summary videos engage and connect students to the
phenomena, prepare students and instructors for set-up and revisit concepts before assessments.
Design Challenges and Performance Tasks
• Students mimic the real-world activities of engineers as they define and solve problems and design, test
and evaluate solutions.
• Students demonstrate mastery of three-dimensional learning at the end of every Investigation with a
Perf ormance-Based assessment.
Lab Kits
• Simplify lab set-up and solution preparation with time-saving lab kits.
Virtual Reality
• Immerse your students in 360º simulations that bring chemistry to life.
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Investigation 1: Atomic Structure, Volume 1, pp. 6-41
Experience 1: The Particle Nature of Matter. Volume 1, p. 10
Investigative Phenomenon Video: Designed
Explosions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Modeling Worksheet (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Inquiry Lab: Elements: The Building Blocks of
Matter (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Analyzing Data Worksheet: Physical Properties of
Gaseous Elements (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Experience 2: Modeling Atoms, Volume 1, p. 16
Inquiry Lab: Bean Bag Isotopes (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Analyzing Data Worksheet: Explore Atomic
Particles (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Modeling Worksheet: Model Isotopes (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Animation: A Quick Look at the Parts of an Atom
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Discussion Rubric: Dissect Atom Composition
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Analyzing Data Worksheet: Determine Atomic
(Available Online)Mass

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactive Online Quiz: Modeling Atoms
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Experience 3: Atomic Emission Spectra and the Bohr Model Volume 1, p.22
Inquiry Lab: Evaluate Atomic Spectra (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Analyzing Data Worksheet: Interpret Emission
Spectra (Available Online)

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

Claim-Evidence-Reasoning Worksheet: Emission
Spectra of Elements (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
HS-PS4-1: Use mathematical representations to
support a claim regarding relationships among the
f requency, wavelength, and speed of waves traveling
in various media.
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Discussion Rubric: Critique Explanations of the
Emission Spectra (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
HS-PS4-1: Use mathematical representations to
support a claim regarding relationships among the
f requency, wavelength, and speed of waves traveling
in various media.

Interactive Online Quiz: Atomic Emission Spectra
and the Bohr Model (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Experience 4: Modern Atomic Theory Volume 1, p. 29
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 29-30

SCI.PS2.B.h.ii: 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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Does the same change always produce the same
amount of energy?, Volume 1, pp. 29-30

SCI.PS2.B.h.ii: 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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
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Inquiry Lab: Evaluate the Bohr Model of the Atom
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Simulation: The Quantum Mechanical Model and
Atomic Orbitals (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
HS-PS3-5: 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.
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Claim-Evidence-Reasoning Worksheet: Evaluate
Atomic Models (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Discussion Rubric: Evaluate Atomic Models
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Writing About Science Worksheet: The History of
Atomic Models

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactive Online Quiz: Modern Atomic Theory
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Experience 5: Electrons in Atoms Volume 1, p. 35
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 35-36

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.

How do guests decide where to stay in a hotel?,
Volume 1, pp. 35-36

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.
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Inquiry Lab: Model Electron Configuration
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
S-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Analyzing Data Worksheet: Patterns in Electron
Configurations (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Modeling Worksheet: Model Electron
Configurations (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Animation: How To Write Electron Configurations
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Peer Review Rubric: Evaluate Electron
Configuration Models (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Writing About Science Worksheet: Properties of
Atoms: Size vs. Mass (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.

Interactive Online Quiz: Electrons in Atoms
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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3-D Assessment: Atomic Structure (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Performance-Based Assessment: Evaluate
Atomic Structure with Flame Tests (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
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Investigation 2: The Periodic Table Volume 1, pp. 42-65

Experience 1: The Periodic Table: An Overview Volume 1, p. 46
How can categorizing and arranging objects help
us make predictions about their properties?,
Volume 1, pp. 46-47

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.

Inquiry Lab: Develop a Periodic Table (Available
Online)

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.

Analyzing Data Worksheet: Graphing Periodic
Properties (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Claim-Evidence-Reasoning Worksheet: Periodic
Trends (Available Online)

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.
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Animation: The Design of the Periodic Table
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Discussion Rubric: Make a Claim About Periodic
Trends (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Writing About Science Worksheet: Reflect on
Periodic Trends (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Interactive Online Quiz: The Periodic Table: An
Overview (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Experience 2: The Periodic Table and Atomic Structure Volume 1, p. 52
What’s so special about silicon?, Volume 1, p. 52

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.

Inquiry Lab: Elemental Metals, Nonmetals, and
Metalloids (Available Online)

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.

Simulation: Periodic Properties (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Claim-Evidence-Reasoning Worksheet: Electron
Configuration and Element Properties (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.

Peer Review Rubric: Evaluate a Claim About
Electron Configurations (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.
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Analyzing Data Worksheet: Size Trends and
Shielding Effect (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.

Interactive Online Quiz: The Periodic Table and
Atomic Structure (Available Online)

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.
SCI.PS2.B.h.ii: 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.
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Experience 3: Periodic Trends Volume 1, p. 58
What can periodic trends tell us about how
reactive an element is?, Volume 1, pp. 58-59

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Inquiry Lab: Periodic Trends and Properties
(Available Online)

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.
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Virtual Lab: Predict Reactivity Using Periodic
Trends (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Claim-Evidence-Reasoning Worksheet: Effective
Nuclear Charge and Electron Shielding (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.
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Animation: Ionization Energy (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Discussion Rubric: Make a Claim About Effective
Nuclear Charge and Shielding (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.
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Engineering Design Challenge: Growing Crystals
in Gels (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.

Interactive Online Quiz: Periodic Trends
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

25

A Planning Guide of Experience Chemistry ©2021: Teacher Guides
To the
Wisconsin 2017 Standards for Science: Physical Science Performance Indicators
Wisconsin Standards for Science
High School Physical Science
Performance Indicators

Experience Chemistry ©2021
Teacher Guides
3-D Assessment: The Periodic Table (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Performance-Based Assessment: Gravimetric
Analysis of Periodic Trends (Available Online)

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.

Investigation 3: Chemical Bonding Volume 1, pp. 66-103
Experience 1: Ionic Bonds, Volume 1, p. 70
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 70-71

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
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What happens when you mix an explosive metal
with a poisonous gas?, Volume 1, pp. 70-71

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Inquiry Lab: Characteristics of Ionic Bonds
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Simulation: Ions and Electroplating (Available
Online)

HS-PS2-4: Use mathematical representations
(qualitative and quantitative) of Newton’s law of
gravitation and Coulomb’s law to describe and
predict the gravitational and electrostatic forces
between objects.
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Modeling Worksheet: Electron Dot Structures for
Ionic Compounds (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Animation: Formation of Ionic Compounds
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
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Peer Review Rubric: Evaluate Electron Dot
Structures (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Writing About Science Worksheet: Describe Ionic
Bonding and Properties (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Continued:
SCI.PS2.B.h.ii: 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.
HS-PS2-4: Use mathematical representations
(qualitative and quantitative) of Newton’s law of
gravitation and Coulomb’s law to describe and
predict the gravitational and electrostatic forces
between objects.

Interactive Online Quiz: Ionic Bonds (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Experience 2: Metallic Bonds Volume 1, p. 77
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 77-78

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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 f orces between particles.
SCI.PS2.B.h.ii: 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.

Why can metals be formed into different shapes?,
Volume 1, pp. 77-78

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.
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Inquiry Lab: Investigate Metallic Bonds (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.

Analyzing Data Worksheet: Patterns in Melting
Points of Metals (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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-PS1-3: 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.
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Continued:
Analyzing Data Worksheet: Patterns in Melting
Points of Metals (Available Online)

Continued:
SCI.PS2.B.h.ii: 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.

Claim-Evidence-Reasoning Worksheet: Compare
Metallic and Ionic Substances (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Discussion Rubric: Compare Metallic and Ionic
Substances (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Engineering Design Challenge: Evaluate Metals
for a Commercial Application (Available Online)

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.
SCI.PS2.B.h.ii: 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.
HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Interactive Online Quiz: Metallic Bonds (Available
Online)

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.
SCI.PS2.B.h.ii: 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.

Experience 3: Covalent Bonds Volume 1, p. 84
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 84-85

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.

How are covalent compounds different from ionic
compounds?, Volume 1, pp. 84

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.
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Inquiry Lab: Characteristics of Covalent Bonds
(Available Online)

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.
SCI.PS2.B.h.ii: 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.

Analyzing Data Worksheet: Calculate Bond
Polarity (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
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Modeling Worksheet: Electron Dot Structures for
Molecular Substances (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Animation: Formation of Covalent Bonds
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
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Discussion Rubric: Compare Covalent and Ionic
Bonds and Their Substances (Available Online)

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.

Analyzing Data Worksheet: Investigate Molecule
Polarity (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Interactive Online Quiz: Covalent Bonds
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Experience 4: Intermolecular Attractions Volume 1, p. 90
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 90-91

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.

Why does hand sanitizer evaporate much more
quickly than water?, Vol 1, pp. 90

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.

Inquiry Lab: Intermolecular Forces (Available
Online)

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.

Virtual Lab: Intermolecular Forces in Liquids
(Available Online)

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.

Claim-Evidence-Reasoning Worksheet: Compare
Molecular Compound Properties (Available
Online)

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.

Peer Review Rubric: Review Molecular
Compound Properties (Available Online)

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.
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Writing About Science Worksheet: Water’s
Behavior on Earth (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Interactive Online Quiz: Intermolecular
Attractions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Experience 5: Names and Formulas of Compounds Volume 1, p. 96
Inquiry Lab: Chemical Names and Formulas
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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Animation: Predicting Bond Type (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Interactive Online Quiz: Names and Formulas of
Compounds (Available Online)

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.

3-D Assessment: Chemical Bonding (Available
Online)

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.

Performance-Based Assessment: Qualitative
Analysis of Chemical Bonding (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Continued:
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.
SCI.PS2.B.h.ii: 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.

Problem-Based Learning Experience: Minerals,
Crystals, and Gemstones (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.
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Benchmark 3-D Assessment (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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-PS1-3: 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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
HS-PS3-5: 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.

Anchoring Phenomenon Video: Food as Fuel
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Problem-Based Learning Experience: The
Chemistry of Cooking and the Properties of
Baked Goods (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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Investigation 4: Physical Properties of Materials Volume 1, pp. 108-151
Experience 1: States of Matter, Volume 1, p. 112
Inquiry Lab: Correlate Material Properties and
Bond Type (Available Online)

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.

Virtual Lab: States of Matter (Available Online)

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.

Claim-Evidence-Reasoning Worksheet: Relate
Intermolecular Forces to States of Matter
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Discussion Rubric: Relate Intermolecular Forces
and States of Matter (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Writing About Science Worksheet: States of
Water (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Interactive Online Quiz: States of Matter
(Available Online)

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.

Experience 2: Modeling Phase Changes Volume 1, p. 119
Inquiry Lab: Measure the Energy of a Phase
Change (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Analyzing Data Worksheet: Analyze Phase
Diagrams (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
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Modeling Worksheet: Phase Changes and
Intermolecular Forces (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Animation: Phase Transitions and Particle Motion
(Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

45

A Planning Guide of Experience Chemistry ©2021: Teacher Guides
To the
Wisconsin 2017 Standards for Science: Physical Science Performance Indicators
Wisconsin Standards for Science
High School Physical Science
Performance Indicators

Experience Chemistry ©2021
Teacher Guides
Peer Review Rubric: Phase Change and
Intermolecular Forces Model Review (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Analyzing Data Worksheet: Phase Change
Graphs (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
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Interactive Online Quiz: Modeling Phase Changes
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Experience 3: Comparing Ionic and Molecular Compounds Volume 1, p. 125
What have you noticed about crystals?, p. 125

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Melt Ionic and Covalent Compounds
(Available Online)

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.

Virtual Lab: Tough Tools (Available Online)

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-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.
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Claim-Evidence-Reasoning Worksheet: Discuss
Melting Materials (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Discussion Rubric: Melting Materials (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Interactive Online Quiz: Comparing Ionic and
Molecular Compounds (Available Online)

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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
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Experience 4: Comparing Metals and Nonmetals, Volume 1, p. 132
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 132-133

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

How does aluminum foil compare with plastic
wrap?, Volume 1, p. 132

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Inquiry Lab: Modeling Metals, Ceramics, and
Polymers (Available Online)

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.
HS-PS3-5. 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.

Analyzing Data Worksheet: Metals and
Nonmetals: Data About Their Properties
(Available Online)

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.
SCI.PS2.B.h.ii: 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.

Claim-Evidence-Reasoning Worksheet: Make a
Claim About Extruded Materials (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Animation: Metallic Solids and Covalent Network
Solids (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Discussion Rubric: Differences Between Metals
and Nonmetals (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Engineering Design Challenge: Building a Better
Bike (Available Online)

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Interactive Online Quiz: Comparing Metals and
Nonmetals (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
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Experience 5: Water and Aqueous Systems, Volume 1, p. 138
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 138-139

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Can you make water “wetter”?, Volume 1, p. 138

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Investigate Surface Tension
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
HS-PS3-5. 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.
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Modeling Worksheet: Model Surface Tension and
Polarity (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Peer Review Rubric: Evaluate Surface Tension–
Polarity Models (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
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Continued:
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Analyzing Data Worksheet: Compare
Intermolecular Forces in Fresh and Saltwater
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
SCI.PS2.B.h.ii: 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.
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Interactive Online Quiz: Water and Aqueous
Systems (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.

Experience 6: Properties of Solutions, Volume 1, p. 145
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 145-146

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Aqueous Solutions (Available
Online)

SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
SCI.PS2.B.h.ii: 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.
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Modeling Worksheet: Model Concentration’s
Effect on Conductivity (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Peer Review Rubric: Ionic Concentration and
Conductivity Modeling Rubric (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Continued:

Continued:
SCI.PS2.B.h.i: Forces at a distance are explained by
f ields that can transfer energy and can be described
in terms of the arrangement and properties of the
interacting objects and the distance between them.
These f orces can be used to describe the
relationship between electrical and magnetic fields.
SCI.PS2.B.h.ii: 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.
HS-PS3-5: 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.

Interactive Online Quiz: Properties of Solutions
(Available Online)

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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.

3-D Assessment: Physical Properties of Materials
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Performance-Based Assessment: Road Deicers
(Available Online)

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.

Investigation 5: Chemical Quantities, Volume 1, pp. 152-181
Experience 1: The Mole Concept, Volume 1, p. 156
Claim-Evidence-Reasoning Worksheet: Discuss
the Masses of One Mole (Available Online)

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.

Experience 2: Molar Relationships, Volume 1, p. 163
Inquiry Lab: Mole Ratios (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Experience 3: Percent Composition and Empirical Formula, Volume 1, p. 169
Inquiry Lab: Determine an Empirical Formula
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Modeling Worksheet: Model Percent Composition
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Peer Review Rubric: Model Percent Composition
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Engineering Design Challenge: An Empirical
Formula Challenge (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Experience 4: Concentrations of Solutions, Volume 1, p. 175
Virtual Lab: Making Dilutions (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Modeling Worksheet: Model Measures of
Concentration (Available Online)

SCI.PS2.B.h.ii: 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.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Discussion Rubric: Discuss Molarity and Other
Measures of Concentration (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Analyzing Data Worksheet: Solubility and Percent
by Mass (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Performance-Based Assessment: Analysis of
Basic Copper Carbonate (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Investigation 6: Chemical Reactions, Volume 1, p. 182-205
Investigative Phenomenon Video: Rocket
Reaction (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Phenomenon Authentic Reading: Antarctica’s
Blood Red Waterfall (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Modeling Worksheet (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Experience 1: Modeling Chemical Reactions, Volume 1, p. 186
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 186-187

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Does the number of atoms change in a chemical
reaction?, Volume 1, pp. 186-187

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Inquiry Lab: Evaluate Chemical Reactions
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Analyzing Data Worksheet: Analyzing Chemical
Reactions (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Modeling Worksheet: Modeling Chemical
Reactions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Animation: Bonds Breaking and Forming
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Peer Review Rubric: Evaluate Models of
Chemical Reactions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Analyzing Data Worksheet: Balance Combustion
Equations (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Interactive Online Quiz: Modeling Chemical
Reactions (Available Online)

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-PS1-4: 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.

Experience 2: Predicting Outcomes of Chemical Reactions, Volume 1, p. 192
ENGAGE: Everyday Phenomenon, Related
Phenomena: pp. 192-193 (Available Online)

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.

What is the outcome of a decomposition
reaction?: pp. 192-193 (Available Online)

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.
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Inquiry Lab: Types of Chemical Reactions
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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-PS1-4. 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.

Virtual Lab: Reactivity of Metals (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.
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Claim-Evidence-Reasoning Worksheet: Reaction
Reasoning (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Discussion Rubric: Classify Reactions and
Predict Their Products (Available Online)

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.

Writing About Science Worksheet: Track the
Mass of Reactants and Products (Available
Online)

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-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Interactive Online Quiz: Predicting Outcomes of
Reactions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Experience 3: Reactions in Aqueous Solution, Volume 1, p. 199
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 199-200

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.

How do substances combine to make new
substances in our everyday lives?, Volume 1, pp.
199

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Inquiry Lab: Predict Chemical Reactions
(Available Online)

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.
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Simulation: Cation Meets Anion (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Claim-Evidence-Reasoning Worksheet: Predict
Whether a Precipitate Will Form (Available
Online)

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.

Animation: Attractions in Solutions (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Discussion Rubric: Discuss Precipitate
Predictions (Available Online)

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.
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Engineering Design Challenge: Water Purification
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactive Online Quiz: Reactions in Aqueous
Solutions (Available Online)

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.

3-D Assessment: Chemical Reactions (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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-PS1-4: 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.

67

A Planning Guide of Experience Chemistry ©2021: Teacher Guides
To the
Wisconsin 2017 Standards for Science: Physical Science Performance Indicators
Wisconsin Standards for Science
High School Physical Science
Performance Indicators

Experience Chemistry ©2021
Teacher Guides
Performance-Based Assessment: Identify
Evidence of Chemical Reactions (Available
Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Investigation 7: Stoichiometry, Volume 1, pp. 206-229
Experience 1: Quantifying Reactants and Products, Volume 1, p. 210
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 210-211

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Is there math in my sandwich?, Volume 1, pp.
210-211

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Inquiry Lab: Identify Unknowns Through
Stoichiometry (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Analyzing Data Worksheet: Proportional
Relationships in Chemical Reactions (Available
Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Modeling Worksheet: Put It Together (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Writing About Science Worksheet: Parts and the
Whole (Available Online)

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Experience 2: Chemical Calculations, Volume 1, p. 217
Inquiry Lab: Determination of Reaction Output
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Simulation: Understanding Stoichiometry
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Modeling Worksheet: Choose a Practical Unit
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Animation: Stoichiometry Calculations (Available
Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Peer Review Rubric: Evaluate a Practical Unit
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Experience 3: Limiting Reagent and Percent Yield, Volume 1, p. 223
Inquiry Lab: Formation of Barium Iodate
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Virtual Lab: Limiting Reagent (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Claim-Evidence-Reasoning Worksheet: A
Measure of Success (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Engineering Design Challenge: Build a Film
Canister Rocket (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Performance-Based Assessment: The
Stoichiometry of Filling a Balloon (Available
Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Investigation 8: Thermochemistry, Volume 1, pp. 230
Investigative Phenomenon Video: The Color of
Heat (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Modeling Worksheet (Available Online)

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.

Experience 1: Energy in Chemical Bonds, Volume 1, p. 234
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 1, pp. 234-235

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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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How much energy is in the chemical bonds inside
a sugar cube?, Vol 1, pp. 234-235

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Inquiry Lab: The Thermodynamics of Hand
Warmers (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
components: and energy flows in and out of the
system are known.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
HS-PS3-3: Design, build, and refine a device that
works within given constraints to convert one form of
energy into another form of energy.
HS-PS3-4. Plan and conduct an investigation to
provide evidence that the transfer of thermal energy
when two components of different temperature are
combined within a closed system results in a more
unif orm energy distribution among the components in
the system (second law of thermodynamics).
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Virtual Lab: Temperature Changes in Chemical
Reactions (Available Online)

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.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
components: and energy flows in and out of the
system are known.

Modeling Worksheet: Energy Changes in
Reactions (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
component(s) and energy flows in and out of the
system are known.
HS-PS3-2. Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative positions of particles (objects).
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Discussion Rubric: Representations of Energy
Changes (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Engineering Design Challenge: Flameless
Heating Systems (Available Online)

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.
HS-PS3-3: Design, build, and refine a device that
works within given constraints to convert one form of
energy into another form of energy.

Interactive Online Quiz: Energy in Chemical
Bonds (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Experience 2: Enthalpies of Formation and Reaction, Volume 1, p. 240
How much heat is released when aluminum oxide
is formed?, Volume 1, pp. 240-241

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
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Inquiry Lab: Hess’s Law and the Combustion of a
Metal (Available Online)

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.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-2. Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative positions of particles (objects).

Analyzing Data Worksheet: Energy in Reactions
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
component(s) and energy flows in and out of the
system are known.
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Claim-Evidence-Reasoning Worksheet: Compare
Heats of Formation (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Animation: Bond Energy and Enthalpy (Available
Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Discussion Rubric: Bond Type and Changes in
Enthalpy (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
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Writing About Science Worksheet: Energy Input
for the Rusting of Iron (Available Online)

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.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
components: and energy flows in and out of the
system are known.

Interactive Online Quiz: Enthalpies of Formation
and Reaction (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Experience 3: Enthalpy in Changes of State, Volume 1, p. 246
Can ice water be used to start a fire?, Volume 1,
pp. 246

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
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Inquiry Lab: The Heat of Melting Ice (Available
Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
component(s)
and energy flows in and out of the system are known.
HS-PS3-2. Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative positions of particles (objects).
HS-PS3-4. Plan and conduct an investigation to
provide evidence that the transfer of thermal energy
when two components of different temperature are
combined within a closed system results in a more
unif orm energy distribution among the components in
the system (second law of thermodynamics).

Simulation: Heat of Fusion (Available Online)

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.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
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Modeling Worksheet: Enthalpy Diagrams for
Phase Changes (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Animation: Energy Changes in Changes of State
(Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Peer Review Rubric: Enthalpy Diagrams for
Phase Changes (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
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Writing About Science Worksheet: Enthalpy of
Reaction vs. Phase Change (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Interactive Online Quiz: Enthalpy in Changes of
State (Available Online)

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.

3-D Assessment: Thermochemistry (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Performance-Based Assessment: Enthalpy of a
Neutralization Reaction (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
component(s)
and energy flows in and out of the system are known.
HS-PS3-2. Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative positions of particles (objects).

Problem-Based Learning Experience: The
Chemistry of Cooking and the Properties of
Baked Goods (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Benchmark 3-D Assessment (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.
SCI.PS3.C.h: Fields contain energy that depends on
the arrangement of the objects in the field.
HS-PS3-5: 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.

81

A Planning Guide of Experience Chemistry ©2021: Teacher Guides
To the
Wisconsin 2017 Standards for Science: Physical Science Performance Indicators
Wisconsin Standards for Science
High School Physical Science
Performance Indicators

Experience Chemistry ©2021
Teacher Guides
Investigation 9: The Behavior of Gases, Volume 2, pp. 6-35
Experience 1: Properties of Gases, Volume 2, p. 10
Can a gas make an object move?, Volume 2,
pp. 10-11

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Inquiry Lab: Compressibility (Available Online)

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.

Analyzing Data Worksheet: Analyze Gas Volumes
(Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Claim-Evidence-Reasoning Worksheet: Explain
Changes in Tire Pressure (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Animation: What Causes Pressure Changes in a
Gas? (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Discussion Rubric: Discuss Changes in Tire
Pressure (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).
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Analyzing Data Worksheet: Gas Volume and
Temperature (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Experience 2: The Gas Laws, Volume 2, p. 23
How can you blow up a balloon inside a bottle
without blowing air into it?, Volume 2, 16-17

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Inquiry Lab: Relationships between Gas
Variables (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Analyzing Data Worksheet: Relate Gas Pressure
and Temperature (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Modeling Worksheet: Model the Combined Gas
Laws (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Peer Review Rubric: Evaluate Models of the
Combined Gas Laws (Available Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).
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Experience 3: Ideal Gases, Volume 2, p. 29
What causes a marshmallow to shrink and
expand?, Volume 2, pp. 23-24

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles (objects) and energy associated
with the relative position of particles (objects).

Inquiry Lab: The Ideal Gas Law (Available Online)

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.

Virtual Lab: Gas Behavior in Popping Candy
(Available Online)

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.

Claim-Evidence-Reasoning Worksheet: Real vs.
Ideal Gases (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Animation: Why Are There No Ideal Gases?
(Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Discussion Rubric: Real and Ideal Gases
(Available Online)

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.
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Experience 4: Gases in Earth’s Atmosphere, Volume 2, p. 29
Inquiry Lab: Gas Diffusion (Available Online)

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-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Claim-Evidence-Reasoning Worksheet: Explain
Gas Diffusion (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Animation: Patterns in the Wind (Available
Online)

HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.

Writing About Science: Limnic Eruptions and
CO2 (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Performance-Based Assessment: Cartesian
Divers (Available Online)

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.
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Investigation 10: Weather and Climate, Volume 2, pp. 36-72
Experience 1: Earth's Surface Systems, Volume 2, p. 40
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 40-41

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.

How is carbon dioxide released into the
atmosphere?, Volume 2, pp. 40-41

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Inquiry Lab: Feedback and Climate Change
(Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Animation: The Carbon Cycle (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Discussion Rubric: Apply a Model of the Carbon
Cycle (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Experience 2: Water and Energy in the Atmosphere, Volume 2, p. 47
How does energy from the sun affect different
parts of Earth?, Volume 2, pp. 47

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
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Inquiry Lab: Energy in the Atmosphere (Available
Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
SCI.PS4.A.h: The wavelength and frequency of a
wave are related to one another by the speed of the
wave, which depends on the type of wave and the
medium through which it is passing. Waves can be
used to transmit information and energy.

Analyzing Data Worksheet: Balance the Energy
Budget (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
SCI.PS4.A.h: The wavelength and frequency of a
wave are related to one another by the speed of the
wave, which depends on the type of wave and the
medium through which it is passing. Waves can be
used to transmit information and energy.

Animation: Energy to Earth (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS3-2: Develop and use models to illustrate that
energy at the macroscopic scale can be accounted
f or as a combination of energy associated with the
motions of particles objects: and energy associated
with the relative position of particles objects.
SCI.PS4.A.h: The wavelength and frequency of a
wave are related to one another by the speed of the
wave, which depends on the type of wave and the
medium through which it is passing. Waves can be
used to transmit information and energy.
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Analyzing Data Worksheet: Energy In and Out of
Earth’s Atmosphere (Available Online)

HS-PS4-1. Use mathematical representations to
support a claim regarding relationships among the
f requency, wavelength, and speed of waves traveling
in various media.

Experience 3: Atmospheric System Feedbacks, Volume 2, p. 53
How do systems respond to a change in
conditions?, Volume 2, 53-54

SCI.PS3.A.h: Systems move towards more stable
states.

Inquiry Lab: Albedo and Composition of Earth’s
Surface (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Simulation: Wetlands and the Carbon Cycle
(Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Experience 4: Long-Term Climate Factors, Volume 2, p. 59
Inquiry Lab: How Melting Ice Affects Sea Level
(Available Online)

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

Claim-Evidence-Reasoning Worksheet: Heat
Expansion (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Experience 5: Short-Term Climate Factors, Volume 2, p. 65
Analyzing Data Worksheet: Solar Output
(Available Online)

SCI.PS4.A.h: The wavelength and frequency of a
wave are related to one another by the speed of the
wave, which depends on the type of wave and the
medium through which it is passing. Waves can be
used to transmit information and energy.
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Performance-Based Assessment: Microhabitat in
a Bottle (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles (objects).

Investigation 11: Global Climate Change, Volume 2, pp. 72-99
Experience 1: The Chemistry of Earth’s Atmosphere, Volume 2, p. 76
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 76-77

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Why does the interior of a car get so hot?,
Volume 2, pp. 76

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Inquiry Lab: Carbon Dioxide and Its Role in
Climate (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Simulation: Flow of Energy and Greenhouse
Gases (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
SCI.PS4.A.h: The wavelength and frequency of a
wave are related to one another by the speed of the
wave, which depends on the type of wave and the
medium through which it is passing. Waves can be
used to transmit information and energy.
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Modeling Worksheet: Carbon and the
Atmosphere (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Animation: Bad Vibes From Greenhouse Gases
(Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
HS-PS4-4: Evaluate the validity and reliability of
claims in published materials of the effects that
dif ferent frequencies of electromagnetic radiation
have when absorbed by matter.

Analyzing Data Worksheet: Earth’s Energy
Equilibrium (Available Online)

SCI.PS3.A.h: Systems move towards more stable
states.
SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Experience 3: Anthropogenic Carbon Emissions, Volume 2, p. 88
Why does CO2 cause acidic indicators to change
color?, Volume 2, pp. 88-89

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Inquiry Lab: Human Activity and Carbon
Emissions (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Analyzing Data Worksheet: Keeling Curve
(Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.
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Modeling Worksheet: Interfering with the Carbon
Cycle (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Analyzing Data Worksheet: Carbon Absorption
(Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Experience 4: Climate Models, Volume 2, p. 94
Inquiry Lab: Model Climate Change with Melting
Ice (Available Online)

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

Experience 5: Consequences of Climate Change, Volume 2, p. 100
How does climate change impact other Earth
systems?, Volume 2, p. 100

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Experience 6: Responses to Climate Change, Volume 2, p. 106
Can solar energy be used to heat water?, Volume
2, p. 106

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Inquiry Lab: Solar Cell Technology

HS-PS3-3: Design, build, and refine a device that
works within given constraints to convert one form of
energy into another form of energy.

Performance-Based Assessment: Climate
Change and the Carbon Cycle (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

91

A Planning Guide of Experience Chemistry ©2021: Teacher Guides
To the
Wisconsin 2017 Standards for Science: Physical Science Performance Indicators
Wisconsin Standards for Science
High School Physical Science
Performance Indicators

Experience Chemistry ©2021
Teacher Guides
Benchmark 3-D Assessment (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.
HS-PS1-5: 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.

Investigation 12: Reaction Rates and Equilibrium, Volume 2, pp. 118-147
Experience 1: Rates of Reaction, Volume 2, p. 122
How can you make a reaction go faster?,
pp. 122-123

HS-PS1-5: 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.

Inquiry Lab: Reaction Rates: Iodine Clock
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-5: 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.

Analyzing Data Worksheet: Factors that Affect
Reaction Rate (Available Online)

HS-PS1-5: 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.
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Modeling Worksheet: Model the Effects of
Concentration and Temperature on Reaction Rate
(Available Online)

HS-PS1-5: 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.

Animation: Reaction Rate and Molecular
Collisions (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-5: 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.

Peer Review Rubric: Discuss the Effects of
Concentration and Temperature on Reaction Rate
(Available Online)

HS-PS1-5: 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.

Writing About Science Worksheet: Glow Sticks
and Reaction Rate (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-5: 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.

Interactive Online Quiz: Rates of Reaction
(Available Online)

HS-PS1-5: 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.
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Experience 2: The Progress of Chemical Reactions, Volume 2, p. 128
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 128-129

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

What makes a match catch fire?, Volume 2, pp.
128-129

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Inquiry Lab: Collision Theory (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS1-5: 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.
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Simulation: Reaction Rates and Activation
Energy (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-5: 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.

Claim-Evidence-Reasoning Worksheet: Explain
the Concept of Activation Energy (Available
Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Animation: Looking Closely at Collisions and
Activation Energy (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Discussion Rubric: Criteria for Successful
Reactions (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Analyzing Data Worksheet: Interpreting Energy
Diagrams (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
HS-PS3-1: Create a computational model to
calculate the change in the energy of one component
in a system when the change in energy of the other
components: and energy flows in and out of the
system are known.
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Interactive Online Quiz: The Progress of
Chemical Reactions (Available Online)

HS-PS1-5: 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.

Experience 3: Reversible Reactions and Equilibrium, Volume 2, p. 135
What is happening during equilibrium?, Volume
2, pp. 135-136

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Inquiry Lab: Explore Chemical Equilibrium
(Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Virtual Lab: Equilibrium Shifting (Available
Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Engineering Design Challenge: Use Equilibrium
for a Commercial Application (Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Interactive Online Quiz: Reversible Reactions and
Equilibrium (Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Experience 4: Free Energy and Entropy, Volume 2, p. 141
Why is the temperature change different when a
solute is added to cups of water at different
temperatures?, Volume 2, pp. 141-142

HS-PS3-4: Plan and conduct an investigation to
provide evidence that the transfer of thermal energy
when two components of different temperature are
combined within a closed system results in a more
unif orm energy distribution among the components in
the system second law of thermodynamics.
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Inquiry Lab: Supersaturation and
Thermodynamics (Available Online)

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

Analyzing Data Worksheet: Interpret
Thermodynamic Data (Available Online)

SCI.PS3.A.h: Systems move towards more stable
states.

Modeling Worksheet: Graphical Models of
Entropy Changes (Available Online)

SCI.PS3.A.h: Systems move towards more stable
states.
HS-PS3-4: Plan and conduct an investigation to
provide evidence that the transfer of thermal energy
when two components of different temperature are
combined within a closed system results in a more
unif orm energy distribution among the components in
the system second law of thermodynamics.

Peer Review Rubric: Evaluate Models of Entropy
Changes (Available Online)

SCI.PS3.A.h: Systems move towards more stable
states.
HS-PS3-4: Plan and conduct an investigation to
provide evidence that the transfer of thermal energy
when two components of different temperature are
combined within a closed system results in a more
unif orm energy distribution among the components in
the system second law of thermodynamics.

Writing About Science Worksheet:
Thermodynamic Favorability of Combustion
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.
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3-D Assessment: Reaction Rates and Equilibrium
(Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.
HS-PS1-5: 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.

Performance-Based Assessment: Reaction Rates
and Dissolution (Available Online)

HS-PS1-5: 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.

Investigation 13: Acid-Base Equilibria, Volume 2, pp. 152-177
Experience 1: Acids, Bases, and Salts, Volume 2, p. 158
Is there acid in the breath you exhale?, Volume 2,
pp. 152-153

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Measure pH with Indicators
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Modeling Worksheet: Connect pH Changes to
Particle-Level Changes (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Engineering Design Challenge: Design a Natural
pH Indicator (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactive Online Quiz: Acids, Bases, and Salts
(Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Experience 2: Strong and Weak Acids and Bases, Volume 2, p. 158
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 158-159

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.

How are a solution’s ionization and pH related?,
Vol 2, p. 158

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Inquiry Lab: Measure Acid Strength (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactivity: Exploring Acid Strength and
Concentration (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Modeling Worksheet: Compare Equilibrium
Positions of Weak Acids (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Animation: Conductivity of Strong and Weak
Acids (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Peer Review Rubric: Evaluate Models of Weak
Acids (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Experience 3: Reactions of Acids and Bases, Volume 2, p. 164
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 164-165

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.

How do antacids help counteract heartburn
symptoms?, Volume 2, pp. 164-165

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Titrations—The Study of Acid-Base
Chemistry (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Analyzing Data Worksheet: Stoichiometric
Analysis of Vinegar (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Modeling Worksheet: Model an Acid-Base
Titration (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Peer Review Rubric: Evaluate a Model of an AcidBase Titration (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Analyzing Data Worksheet: Salt Hydrolysis
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Interactive Online Quiz: Reactions of Acids and
Bases (Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Experience 4: Buffers and Equilibria, Volume 2, p. 171
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 171-172

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

How does blood maintain a constant pH?,
Volume 2, pp. 171-172

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Analysis of Buffer Solutions and
Ranges (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Virtual Lab: Explore Buffer Systems (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Animation: Buffer Systems (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Discussion Rubric: Compare Buffer Systems
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactive Online Quiz: Buffers and Equilibria
(Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

3-D Assessment: Acid-Base Equilibria (Available
Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.
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Performance-Based Assessment: Quantitative
Analysis of Acid Rain (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Investigation 14: Ocean Acidification, Volume 2, pp. 178-209
Experience 1: Ocean pH Levels, Volume 2, p. 182
What effect does carbon dioxide in the
atmosphere have on the ocean?, Volume 2, pp.
182-183

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: The pH of Seawater (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Simulation: Ocean pH (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Analyzing Data Worksheet: Pacific Ocean pH
Changes (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Interactive Online Quiz: Ocean pH Levels
(Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.
HS-PS1-5: 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.

Experience 2: Earth’s Ocean as a Carbon Sink, Volume 2, p. 188
Inquiry Lab: Carbon Dioxide Levels in Water
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Experience 3: The Ocean and Climate Change, Volume 2, p. 195
What drives ocean currents?, Volume 2, pp. 195196

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.
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Inquiry Lab: Ocean Currents (Available Online)

SCI.PS3.B.h: The total energy within a system is
conserved. Energy transfer within and between
systems can be described and predicted in terms of
energy associated with the motion or configuration of
particles objects.

Analyzing Data Worksheet: The Changing Ocean
and the Biosphere (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Interactive Online Quiz: The Ocean and Climate
Change (Available Online)

HS-PS1-5: 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.

Experience 4: Consequences of Ocean Acidification, Volume 2, p. 201
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 201-202

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.

How does decreasing pH affect the shells of
marine organisms?, Volume 2, pp. 201-202

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.

Inquiry Lab: The Fate of Carbonate in Acidifying
Oceans (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Continued:

Continued:
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.

Animation: Carbon Dioxide, Ocean Acidification,
and Shell Formation (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

3-D Assessment: Ocean Acidification (Available
Online)

HS-PS1-5: 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.

Performance-Based Assessment: Calcium
Carbonate and Shell Production (Available
Online)

HS-PS1-5. 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.
HS-PS1-6 Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Benchmark 3-D Assessment (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.
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Continued:

Continued:
HS-PS1-5: 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.

Investigation 15: Oxidation-Reduction Reactions, Volume 2, pp. 214-237
Experience 1: Oxidation vs. Reduction, Volume 2, p. 218
What’s the chemistry that makes jewelry cleaner
work?, Volume 2, pp. 218-219

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Inquiry Lab: Explore Iron Corrosion (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
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Interactivity: Redox and Non-Redox Reactions
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Claim-Evidence-Reasoning Worksheet: Corrosion
(Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Animation: Oxidation and Reduction at the
Atomic Scale (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Discussion Rubric: Oxidation Numbers (Available
Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Writing About Science: The Cost of Fighting
Corrosion (Available Online)

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.
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Experience 2: Modeling Redox Reactions, Volume 2, p. 225
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 225-226

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Do all metals react the same in redox reactions?:
225 (Available Online)

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.

Inquiry Lab: Metal Activity (Available Online)

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.

Virtual Lab: Modeling Gemstone Color Formation
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Modeling Worksheet: Track Electrons in Redox
Reactions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Peer Review Rubric: Evaluate Redox Reaction
Models (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.

Analyzing Data Worksheet: Interpret Activity
Series Data (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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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.
Interactive Online Quiz: Modeling Redox
Reactions (Available Online)

HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.

Experience 3: Electrochemical Cells, Volume 2, p. 231
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 231-232

HS-PS3-3. Design, build, and refine a device that
works within given constraints to convert one form of
energy into another form of energy.

What happens when an electric current is applied
to a metal in a salt solution?. Volume 2,
pp. 231-232

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Build a Micro Battery (Available
Online)

HS-PS3-3. Design, build, and refine a device that
works within given constraints to convert one form of
energy into another form of energy.

Analyzing Data Worksheet: Interpret Electrolysis
of Water Experimental Data (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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Claim-Evidence-Reasoning Worksheet: Energy
Transformation in a Battery (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Animation: Energy Conversion in a Voltaic Cell
(Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Discussion Rubric: Evaluate Energy
Transformation Explanations (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.
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Performance-Based Assessment: Battery
Challenge (Available Online)

HS-PS3-3: Design, build, and refine a device that
works within given constraints to convert one form of
energy into another form of energy.

Investigation 16: Organic Chemistry, Volume 2, pp. 238-263
Investigative Phenomenon Video: Biomass
Energy (Available Online)

SCI.PS3.D.h: Photosynthesis is the primary
biological means of capturing radiation from the sun;
energy cannot be destroyed, but it can be converted
to less useful forms.

Experience 1: Hydrocarbons, Volume 2, p. 242
What determines the shape of a methane
molecule?, Volume 2, p. 242

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS2.B.h.ii: 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.

Inquiry Lab: Investigate Different Hydrocarbons
(Available Online)

HS-PS2-6 Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.
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Analyzing Data Worksheet: Structure and
Properties of Hydrocarbons (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
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.
SCI.PS2.B.h.ii: 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.

Claim-Evidence-Reasoning Worksheet: Energy
Density (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Discussion Rubric: Energy in Bonds (Available
Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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.

Analyzing Data Worksheet: Choosing a Fuel
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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Experience 2: Functional Groups and Polymers, Volume 2, p. 249
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 249-250

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

How do functional groups change the behavior of
hydrocarbons?, Volume 2, pp. 249-250

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Ester Synthesis (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Modeling Worksheet: Esterification and
Condensation Reactions (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS1-7: Use mathematical representations to
support the claim that atoms, and therefore mass,
are conserved during a chemical reaction.
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Animation: Polymerization (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Peer Review Rubric: Evaluate Esterification
Models (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Engineering Design Challenge: Polymers:
Bouncy Balls (Available Online)

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Experience 3: Chemistry of Life, Volume 2, p. 256
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 256-257

SCI.PS4.C.h: Large amounts of information can be
stored and shipped around as a result of being
digitized.

What organic molecules are present in foods?,
Volume 2, pp. 256-257

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Inquiry Lab: Protein and Amino Acid Tests
(Available Online)

HS-PS2-6 Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Virtual Lab: Protein Structure and Food Design
(Available Online)

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.
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Animation: Sugar, Starch, and Glycogen
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Writing About Science: Energy Density of Foods
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Performance-Based Assessment: Prepare and
Characterize Biodiesel (Available Online)

HS-PS2-6 Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Investigation 17: Nuclear Processes, Volume 2, pp. 264-287
Experience 1: Radioactivity and Half-Lives, Volume 2, p. 268
ENGAGE: Everyday Phenomenon, Related
Phenomena, Volume 2, pp. 268-269

HS-PS4-5: Communicate technical information about
how some technological devices use the principles of
wave behavior and wave interactions with matter to
transmit and capture information and energy.

Is nuclear radiation comprised of matter, energy,
or both?, Volume 2, pp. 268-269

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Radioactive Decay (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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,
f usion, and radioactive decay.
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Virtual Lab: Geologic Variation and Radon Levels
(Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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,
f usion, and radioactive decay.

Modeling Worksheet: What Happens When an
Atom Decays? (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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,
f usion, and radioactive decay.

Discussion Rubric: Stability of Small and Large
Nuclei (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Analyzing Data Worksheet: Geologic Age and
Half-Life (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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Experience 2: Fission and Fusion, Volume 2, p. 275
Will the sun ever change or die out?, Volume 2,
pp. 275-276

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.

Inquiry Lab: Nuclear Energy (Available Online)

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,
f usion, and radioactive decay.

Interactivity: Comparing Nuclear and Chemical
Reactions (Available Online)

SCI.PS1.A.h: The sub-atomic structural model and
interactions between electric charges at the atomic
scale can be used to explain the structure and
interactions of matter, including chemical reactions
and nuclear processes. Repeating patterns of the
periodic table reflect patterns of outer electrons. A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy to take the molecule apart.
SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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,
f usion, and radioactive decay.

Claim-Evidence-Reasoning Worksheet: Energy
From Nuclear Processes (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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Discussion Rubric: Energy Densities of Nuclear
and Chemical Processes (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.

Analyzing Data Worksheet: The Composition of
Stars (Available Online)

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

Experience 3: Nuclear Technologies, Volume 2, p. 281
What trade-offs accompany the use of nuclear
technologies?, Volume 2, pp. 281-282

HS-PS4-5: Communicate technical information about
how some technological devices use the principles of
wave behavior and wave interactions with matter to
transmit and capture information and energy.

Inquiry Lab: Nuclear Radiation and Shielding
(Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
HS-PS4-4: Evaluate the validity and reliability of
claims in published materials of the effects that
dif ferent frequencies of electromagnetic radiation
have when absorbed by matter.

Analyzing Data Worksheet: Radiation and Space
Travel (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.

Claim-Evidence-Reasoning Worksheet: Ionizing
Radiation Hazards (Available Online)

HS-PS4-1. Use mathematical representations to
support a claim regarding relationships among the
f requency, wavelength, and speed of waves traveling
in various media.
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Discussion Rubric: Initiating Fission and Fusion
Reactions (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.

3-D Assessment: Nuclear Processes (Available
Online)

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,
f usion, and radioactive decay.

Performance-Based Assessment: Natural
Radiation (Available Online)

SCI.PS1.C.h: Nuclear processes, including fusion,
f ission, and radioactive decays of unstable nuclei,
involve release or absorption of energy.
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,
f usion, and radioactive decay.
HS-PS4-5: Communicate technical information about
how some technological devices use the principles of
wave behavior and wave interactions with matter to
transmit and capture information and energy.
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Investigation 18: Green Chemistry, Volume 2, pp. 288-313

Experience 1: Industrial Chemicals and the Environment, Volume 2, p. 292
Animation: From Feedstocks to Medicine
(Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Experience 2: Principles of Green Chemistry, Volume 2, p. 298
Inquiry Lab: Green Chemistry Analysis of a
Reaction (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Virtual Lab: Energy-Efficient Ammonia
Production (Available Online)

HS-PS1-6: Ref ine the design of a chemical system
by specifying a change in conditions that would
produce increased amounts of products at
equilibrium.

Animation: How Catalysts Promote Greener
Chemistry (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.

Experience 3: Designing Sustainable Chemical Processes, Volume 2, p. 306
Inquiry Lab: How to Recycle Polylactic Acid
Plastics (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Modeling Interactive Worksheet: Revise an
Industrial Process (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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Engineering Design Challenge: Plastic From
Biowaste (Available Online)

HS-PS2-6: Communicate scientific and technical
inf ormation about why the molecular-level structure is
important in the functioning of designed materials.

Performance-Based Assessment: Make the
Chemistry Lab Cleaner (Available Online)

SCI.PS1.B.h: Chemical processes are understood in
terms of collisions of molecules, rearrangement of
atoms, and changes in energy as determined by
properties of elements involved.
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