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Unit Overview

NGSS Performance Expectations

Concepts

Guiding Questions

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-PS2-4: Use mathematical representations of
Newton’s Law of Gravitation and Coulomb’s Law
to describe and predict the gravitational and
electrostatic forces between objects.

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.

Students use their model of the inner working of the atom to
explain whether energy is stored or released during
interactions between atoms.

Why do some combinations of
elements react and others do not?
How do organisms harness energy
from the chemical bonds in their
food?

What holds atoms together to
make molecules?

What patterns can help us
determine the similarities and
differences of chemical reactions?
How do the collisions of molecules
affect the rearrangement of
atoms?
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https://drive.google.com/file/d/0B_k7I7qGhwMVczF2WFBWZGl0bVU/view?usp=sharing
https://drive.google.com/file/d/0B_k7I7qGhwMVei0yQzdHMVhONG8/view?usp=sharing
https://drive.google.com/file/d/0B_k7I7qGhwMVWHgxejdHUl9aeWs/view?usp=sharing
https://creativecommons.org/licenses/by-nc-sa/4.0/

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
e Develop a model based on evidence to
illustrate the relationships between systems
or between components of a system.
Using Mathematics and Computational
Thinking
e Use mathematical representations of
phenomena to describe explanations.

PS1.A: Structure and Properties of Matter

e A stable molecule has less energy than the same set of
atoms separated; one must provide at least this energy in
order to take the molecule apart.

PS1.B: Chemical Reactions

e Chemical processes, their rates, and whether or not energy
is stored or released can be understood in terms of the
collisions of molecules and the rearrangements of atoms
into new molecules, with consequent changes in the sum of
all bond energies in the set of molecules that are matched
by changes in kinetic energy.

PS2.B: T f Interaction

e Newton’s law of universal gravitation and Coulomb’s law
provide the mathematical models to describe and predict
the effects of gravitational and electrostatic forces between
distant objects.

e Forces at a distance are explained by fields (gravitational,
electric, and magnetic) permeating space that can transfer
energy through space. Magnets or electric currents cause
magnetic fields; electric charges or changing magnetic
fields cause electric fields.

PS3.C: Relationship Between Energy and Forces

e When two objects interacting through a field change relative
position, the energy stored in the field is changed.

Patterns

Different patterns may be
observed at each of the scales at
which a system is studied and
can provide evidence for causality
in explanations of phenomena.

Enerqy and Matter

Changes of energy and matter in
a system can be described in
terms of energy and matter flows
into, out of, and within that
system.

Cause and Effect

Cause and effect relationships
can be suggested and predicted
for complex natural and human
designed systems by examining
what is known about smaller
scale mechanisms within the
system.

Framework Background

“Chemical Reactions” help students formulate an answer to the questions: “How do substances combine or change (react) to make new substances? How does
one characterize and explain these reactions and make predictions about them?” Chemical reactions, including rates of reactions and energy changes, can be
understood by students at this level in terms of the collisions of molecules and the rearrangements of atoms. Using this expanded knowledge of chemical
reactions, students are better able to understand a variety of important biological and geophysical phenomena, from cellular metabolism to reactions that form
minerals and prepared to be critical consumers of information, so that they can engage in public discussion using evidence-based argumentation not only
around science-related issues but across a broad range of topics. Students are also able to apply an understanding of the process of optimization in
engineering design to chemical reaction systems. The crosscutting concepts of patterns, energy and matter, and stability and change are called out as
organizing concepts for these disciplinary core ideas. In these performance expectations, students are expected to demonstrate proficiency in developing and
using models, using mathematical thinking, constructing explanations, and designing solutions; and to use these practices to demonstrate understanding of the

core ideas. (NGSS Lead States 2013)
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Section 3.1: Chemical Equations and Reactions

Chemical Reactions 5E | esson (Chemistry OER Team)

CK-12 Core Content Reading
YOU DO NOT NEED AN
ACCOUNT TO ACCESS
CK-12 READINGS

Chemical Reaction
Chemical Change
Chemical Symbols and
Formulas

Reactants and Products
Chemical Properties
and Chemical Reactions
Writing Chemical
Equations

Balancing Equations
Word Equations

Combination Reactions
Synthesis Reaction

Decomposition
Reactions

Single Replacement
Reactions

Activity Series

Double Replacement
Reactions

Combustion Reaction
Law of Conservation of
Mass (spiral from IS 1)

Readings & Articles

e Chemicool: How Important are Chemical
Reactions

e Reactants and Products Actively Learn Article
e Recognizing Chemical Reactions

e Links to Real Examples of Compounds

Videos & Animations
e Precipitation Reactions

Types of Chemical Reactions

Balancing Chemical Reactions

Basics of Chemical Reactions Animation

Chemical Reactions in Daily Life (short)

6 Chemical Reactions That Changed History
o An EdPuzzle version

Sodium Reactions

e Collision Theory

Simulations & Interactives

e PhET: Balancing Chemical Equations
o Student Handout, Distance Learning

[N

Adaptation ===
e PhET: Reactants, Products, & Leftover

e PhET: Balancing Chemical Equations

Phenomena & Data
e \Why onions make you cry
e Combustion demo
e Decomposition Reaction - Elephant’s

Toothpaste
e (Case Study of Lead and Testing Lead in Water

Labs
e Law of Conservation Lab in a Bottle
o Conclusion Questions for the Law of
Conservation Lab

Copper Cycle

Activity Series (ADI format)

PASCO Conservation of Matter Lab
PASCO Modeling Chemistry Lab

Balancing Equations

Chemical Reactions Walk Around, Distance

Reaction types
o Atomic Shifts in Chemical Reactions

e Chemical Reactions Card Sort, Distance

Engineering Ideas
e Race Car Project: Assignment, presentation

Other Activities

e Grab Bag Modeling Types of Reactions

e Marshmallow Modeling Law of Conservation

e Discovering Types of Chemical Reactions
Slides (to be used with Mario reactions below)

e Mario Reactions Sorting (directions in slides
above)

e Chemical Reaction Models Worksheet
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https://docs.google.com/document/d/12Ns47uJdQ4ycgVfvrzYuUZqTUxpirPbh1fC8wAO2NQA/edit?usp=sharing
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.1/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.2/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.3/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.3/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.4/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.5/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.5/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.6/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.6/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.7/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.8/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.9/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.10/
https://www.ck12.org/c/chemistry/combination-reactions
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.11/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.11/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.12/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.12/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.13/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.14/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.14/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.15/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/2.18/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/2.18/
https://www.chemicool.com/elements/chemical-reactions.html
https://www.chemicool.com/elements/chemical-reactions.html
https://read.activelylearn.com/#teacher/reader/authoring/preview/537097/notes
https://read.activelylearn.com/#teacher/reader/authoring/preview/537106/notes
http://www.compoundchem.com/infographics/
https://www.youtube.com/watch?v=IIu16dy3ThI
https://www.youtube.com/watch?v=aMU1RaRulSo
https://www.youtube.com/watch?v=eNsVaUCzvLA
https://www.youtube.com/watch?v=sROBNKKJwfY
https://www.youtube.com/watch?v=g-WAs3DvMGo
https://www.youtube.com/watch?v=jb4CMnT2-ao
https://edpuzzle.com/media/5f97054bd473fb4089c94c13
https://ca.pbslearningmedia.org/resource/nvhe.sci.chemistry.compounds/how-elements-form-compounds/#.WiV-EROPKCQ
https://www.youtube.com/watch?v=wbGgIfHsx-I
https://phet.colorado.edu/en/simulation/balancing-chemical-equations
https://docs.google.com/document/d/1_lsPXFHDTU1RFZpugs8d3-N3zRTeW-cr5vLxSI5dx8E/edit
https://docs.google.com/document/d/1muq4WsqyM4INOvzXDeoPC9fVw8NB6vw8DS7sQAKa4j4/edit?usp=sharing
https://docs.google.com/document/d/1muq4WsqyM4INOvzXDeoPC9fVw8NB6vw8DS7sQAKa4j4/edit?usp=sharing
https://phet.colorado.edu/en/simulation/reactants-products-and-leftovers
https://phet.colorado.edu/en/simulation/balancing-chemical-equations
https://ca.pbslearningmedia.org/resource/nvsn6.sci.chem.onion/the-chemistry-of-onions/#.WiV9fROPKCQ
https://www.youtube.com/watch?v=LzagxjtZrJY
https://www.youtube.com/watch?v=UTfMrx7275w
https://www.youtube.com/watch?v=UTfMrx7275w
https://docs.google.com/document/d/1IwSaVOwk9fl9vsa9gMJs2upmBxQaXFRZ5PlfcJ4w3SU/edit?usp=sharing
https://docs.google.com/document/d/1IhoEINcyIjolY2f7nBm5VCnK52CBiyg5RM41jKPBiIE/edit?usp=sharing
https://docs.google.com/document/d/1F3Ieeyy2VOUVDRTMkqTYZN4xxrvbphbiAfVmeYQZNXE/edit?ts=5cd5c1a6
https://docs.google.com/document/d/1qif_c3NDfkvMA4k69z2oFoM_KT9NE0MIK42Hp5qiyCM/edit
https://docs.google.com/document/d/1qif_c3NDfkvMA4k69z2oFoM_KT9NE0MIK42Hp5qiyCM/edit
https://docs.google.com/document/d/1Kp9Mq5Nrmmv64cRwSLF-adx32nPiHbwp-vXAIDFzGDg/edit?usp=sharing
https://docs.google.com/document/d/1Oo50L3brgLI01lvQesoZYnes5OBQk7Jtdi1Zm3iq-U8/edit?usp=sharing
https://docs.google.com/document/d/11KqdNrPvLiN7NEDtn4TWnuS3RNs-hVKXYBJrflo4npI/edit?usp=sharing
https://drive.google.com/file/d/0B_k7I7qGhwMVQnNWeUEyYlp3d3c/view?usp=sharing
https://docs.google.com/document/d/1y-tHCfEMetXka0VHRpXNwAanpFReR77rc4OZijm7gbM/edit
https://docs.google.com/document/d/14nBTWbPaQ4clYfhfe239FkGZrrXBGAX1fROyRdea-Jg/edit?usp=sharing
https://docs.google.com/document/d/1MbGQpqgJAUIOxtb318TUQDGtHj88PJBaFCEv0Rmt3QA/edit?usp=sharing
https://docs.google.com/document/d/1MbGQpqgJAUIOxtb318TUQDGtHj88PJBaFCEv0Rmt3QA/edit?usp=sharing
https://drive.google.com/open?id=1rHBFbA7EWlhc9elAirlav7L4fYwUCzaP
https://docs.google.com/document/d/1kJHPWiHem7nZJqQje9BwNd_7PwH4xUCwWD6sKGUxqDk/edit?usp=sharing
https://docs.google.com/document/d/1QL0_cCb8h1DrwEW5Z9iW7-N0L8YG5AJmDhcUJbUoEU4/edit?usp=sharing
https://docs.google.com/document/d/1F_NCbabtamEXyZ_LjzJWou_BHV8MiDXP9ehJzan07TA/edit?usp=sharing
https://docs.google.com/document/d/1F_NCbabtamEXyZ_LjzJWou_BHV8MiDXP9ehJzan07TA/edit?usp=sharing
https://docs.google.com/document/d/1z-GBcAdHkIJV8dq8ke0FRVxy46PUy2FsFVaKeTzBDBE/edit
https://docs.google.com/document/d/1NdyOgWKlkn7tdiogW21--KqbLoT4fdxLTXKdoRtbtAQ/edit?usp=sharing
https://docs.google.com/a/guhsd.net/presentation/d/1AfiU-izssFbB87Iue6BYNUvWYbfpLCz72OtD8lRURC4/edit?usp=sharing
https://docs.google.com/presentation/d/14xEQJ7cwQaEenj_Z9plTLgJXeGWt0On2kcmuIIzqjeY/edit#slide=id.g59e7ec99d4_0_7
https://docs.google.com/presentation/d/19gYHD3aKGXTikZQPB3JMStuM2GRhe4JJ4RnbsaJG0vE/edit?ts=5cd45159#slide=id.g574ab41d02_2_0
https://docs.google.com/presentation/d/1jqBP9qa3F58Vwq6oDF8E_An-5P7sg3Tn3WRQr-G-yL0/edit?ts=5cd471eb#slide=id.p
https://docs.google.com/presentation/d/1jqBP9qa3F58Vwq6oDF8E_An-5P7sg3Tn3WRQr-G-yL0/edit?ts=5cd471eb#slide=id.p
https://docs.google.com/document/d/1-g2ffsSonCxFRAAZLvh480NryvXlmqhiIbmoQzAn008/edit
https://drive.google.com/file/d/1F1-NaSgJrIHoztXWrFa2kucVTQvSYZ8C/view?usp=sharing
https://creativecommons.org/licenses/by-nc-sa/4.0/

Other Resource Collections

NGSS Storyline: \Why do some things get
colder (or hotter) when they react?

Matter Storyline

Student vs scientific views- overview with

further resources

Framework for 3 Course Model: Explanation of

Bond Energy

Assessment Options & Performance Tasks
e Law of Conservation Lab Test
e Assessment Rubric for LP for HS-PS1-7
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http://www.nextgenstorylines.org/why-do-some-things-get-colder-or-hotter
http://www.nextgenstorylines.org/why-do-some-things-get-colder-or-hotter
https://docs.google.com/document/d/1OPDefuYgV5PhOc9JZrMjvtB9JTH2VgHYghb33tIRmvs/edit?usp=sharing
http://www.education.vic.gov.au/school/teachers/teachingresources/discipline/science/continuum/Pages/chemreactions.aspx
https://www.cde.ca.gov/ci/sc/cf/documents/scifwchapter7.pdf#page=120
https://www.cde.ca.gov/ci/sc/cf/documents/scifwchapter7.pdf#page=120
https://docs.google.com/document/d/1XqQxwuzOXhxU92urTC6fYAFJ1FwyAkEvsUrvm_4S2XM/edit
https://drive.google.com/file/d/1rbsseKG7wJ7l-1rv8TI52AdDq6fRZmQv/view?usp=sharing
https://creativecommons.org/licenses/by-nc-sa/4.0/

Section 3.2: Energy in Chemical Reactions

CK-12 Core Content Reading
YOU DO NOT NEED AN
ACCOUNT TO ACCESS
CK-12 READINGS

Chemical Potential
Energy

Heat

Exothermic Reaction
Endothermic Reaction
Coulomb’s Law
Collision Theory
Activation Energy
Potential Energy
Diagrams

Readings & Articles

Why Cold Doesn’t Exist

ACS History of Nitrogen

Energy from Fossil Fuels; Western Oregon
University

Fireflies and flashes (activation energy
application)

Solubility and Coulomb’s Law Reading

Solubility and Coulomb’s Law Questions

Videos & Animations

The Energy in Chemical Reactions (28”)

o Transcript (Annenberg Learner course)
Endothermic & Exothermic Crash Course
Endothermic & Exothermic Bozeman
Fuse School animation on Endo & Exo
CK-12: Potential energy Diagrams
Bond Energy
Collision Theory
Collision Theory Animation (CK12)

Breaking Bonds (Video Clip)

Simulations & Interactives

Concord: Energy in an Explosion (unit of study)
Concord: Energy of Bond Formation
Concord: Measuring Heat Transfer
Concord: Energy Between H, and O,
molecules

Concord: Energy Between H and O atoms
Concord: Breaking Bonds

Concord: Making and Breaking Bonds the
effect of Temperature

ACS Energy Change in Chemical Reactions
MERLOT: Chemical Reactions

PhET: Coulomb’s Law

Labs

e Dissolving Lab: temperature drop (then
students plan own investigation to determine
physical vs. chemical)
Temperature Change of Dissolving Reactions

e Dissolving salts in water: virtual lab with
Student Worksheet

e Build Hot and Cold Packs

e Modeling Chemical Bond Energy Using
Magnets Part 1

e Modeling Chemical Bond Energy Using
Magnets Part 2

Project Ideas

e Design & test for the best instant hand
warmers.

Engineering Ideas
e To Heat or Not to Heat Challenge

Other Activities
e Fun Carbon dioxide ice cream lab

e Bond Energy Poster
e Potential Energy v Time Graph
[}

Models of Energy Change in Chemical
Reactions

Lattice Energies Data Table
e Using bond energies to calculate change in

enthalpy and predict exo v. endo

Assessment Options & Performance Tasks
e Sub-zero test
e Inner Orbit HS-PS1-4 Assessment
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https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.1/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.1/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.2/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.3/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.4/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.5/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.6/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.8/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.8/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.8/
http://highschoolenergy.acs.org/content/hsef/en/energy-theories/cold-doesnt-exist.html
http://highschoolenergy.acs.org/content/hsef/en/how-do-we-use-energy/history-of-nitrogen.html
https://www.wou.edu/las/physci/GS361/Energy_From_Fossil_Fuels.htm
https://www.ck12.org/c/chemistry/activation-energy/rwa/Fireflies-and-Flashes/?referrer=concept_details&conceptLevel=at+grade&conceptSource=ck12&collectionHandle=chemistry&collectionCreatorID=3&conceptCollectionHandle=chemistry-::-activation-energy
https://docs.google.com/document/d/1fhka41mViAc_XsSV2Vq2v5wV9ZjDJzowE_gOCsAHFRQ/edit#
https://docs.google.com/document/d/1QPAbrocOYkVfdYr_qm_7pR6W2U_E71749b6XI2vadKQ/edit#
https://www.learner.org/courses/chemistry/video/unit7video.html
https://drive.google.com/file/d/1bVU1q4l8s1asNr-Y4a_Lpz07WsyyIIhO/view?usp=sharing
https://www.youtube.com/watch?v=GqtUWyDR1fg
https://www.youtube.com/watch?v=L-G7pLufXAo
https://www.youtube.com/watch?v=eJXL0IrbtqE
https://www.ck12.org/c/chemistry/potential-energy-diagrams/lecture/Potential-Energy-Diagram-Basics/?referrer=concept_details
https://lab.concord.org/embeddable.html#interactives/interactions/breaking-molecular-bond-no-axes.json
https://www.youtube.com/watch?v=wbGgIfHsx-I
https://www.ck12.org/c/chemistry/collision-theory/lecture/Collision-Theory-Animation/?referrer=featured_content
https://www.youtube.com/watch?v=dvJaBUxaYuk
https://authoring.concord.org/sequences/312
https://concord.org/stem-resources/energy-bond-formation
http://lab.concord.org/embeddable.html#interactives/energy2d/htb/S1A1.json
https://lab.concord.org/embeddable.html#interactives/interactions/hydrogen-oxygen-spark.json
https://lab.concord.org/embeddable.html#interactives/interactions/hydrogen-oxygen-spark.json
https://lab.concord.org/embeddable.html#interactives/interactions/hydrogn-oxygen-atoms-rxn.json
https://learn.concord.org/resources/803/breaking-a-molecular-bond-conceptual-version
https://learn.concord.org/resources/833/making-and-breaking-bonds-the-effect-of-temperature
https://learn.concord.org/resources/833/making-and-breaking-bonds-the-effect-of-temperature
https://teachchemistry.org/periodical/issues/november-2016/energy-changes-in-chemical-reactions
https://www.merlot.org/merlot/viewMaterial.htm?id=89055
https://phet.colorado.edu/sims/html/coulombs-law/latest/coulombs-law_en.html
https://drive.google.com/open?id=16XuTVPsgUMkxC3llQu6Bx6QtgxnLbgu6
https://docs.google.com/document/d/11LIP5T2h37ylwUqil9cKJcJ8sJH_w-msq_UpW9250G8/edit#bookmark=id.21bwpihnhvph
https://ca.pbslearningmedia.org/resource/lsps07.sci.phys.matter.dissolvesalt/dissolving-salts-in-water/
https://drive.google.com/open?id=17Ekwvi_JWh-rmjbXWsstTp10Y9bkMWqt
https://www.carolina.com/teacher-resources/Interactive/hot-and-cold-packs-a-thermochemistry-activity/tr29415.tr
https://docs.google.com/document/d/10YXyZiXwGY00PJsAVSxG6rWDrbi5sxJxNbwbBa5mJdw/edit
https://docs.google.com/document/d/10YXyZiXwGY00PJsAVSxG6rWDrbi5sxJxNbwbBa5mJdw/edit
https://docs.google.com/document/d/11PWXU8EHx2krsTOj3BHaGsr4Gv-hofEtB0AvnGWO2sw/edit
https://docs.google.com/document/d/11PWXU8EHx2krsTOj3BHaGsr4Gv-hofEtB0AvnGWO2sw/edit
https://docs.google.com/document/d/1CoQXb6HQRqIsG68hurNIwqPNuZZcT6Qmsf1pm_o-lYI/edit?usp=sharing
https://docs.google.com/document/d/1CoQXb6HQRqIsG68hurNIwqPNuZZcT6Qmsf1pm_o-lYI/edit?usp=sharing
https://docs.google.com/document/d/1z-GBcAdHkIJV8dq8ke0FRVxy46PUy2FsFVaKeTzBDBE/edit
https://www.teachengineering.org/activities/view/wsu_heat_activity
https://docs.google.com/document/d/1tu4iw872xQwSpkyzlcm_YOSVxig9VV8RIgHx1fgGIHc/edit
https://docs.google.com/document/d/1SAVaDNeGfPjkXTqlxWOS-35tKmgt9zhUR3AZiakIwc4/edit?usp=sharing
https://docs.google.com/document/d/1C62wcwuEmCxAtp1WkEkhTGBuaEaJxeOgVMjvhvA1l3I/edit?usp=sharing
https://docs.google.com/document/d/11LIP5T2h37ylwUqil9cKJcJ8sJH_w-msq_UpW9250G8/edit#bookmark=id.8bsb05e6z3sh
https://docs.google.com/document/d/11LIP5T2h37ylwUqil9cKJcJ8sJH_w-msq_UpW9250G8/edit#bookmark=id.8bsb05e6z3sh
https://docs.google.com/document/d/1Bj3sawjSzfy2tIPBaC6psLnAmukll_JsZsWbtC0wAVY/edit?ts=5cda05f1
https://drive.google.com/open?id=1lXDdK6zvQRGIWFYDahZq3ye-nHCEALjE
https://drive.google.com/open?id=1lXDdK6zvQRGIWFYDahZq3ye-nHCEALjE
https://www.nextgenscience.org/sites/default/files/HS-PS-Chem_Sub_Zero_version2.pdf
https://docs.google.com/document/d/1CaTvY8T3faLqkssFvFRdmm_w5aNgnQTOnVDSZlKY7RQ/edit?usp=sharing
https://creativecommons.org/licenses/by-nc-sa/4.0/

PhET: Atomic Interaction
PhET: Energy Forms and Changes

Phenomena & Data

Reaction between barium hydroxide and
ammonium chloride (Student Directions) (room

temp. solids cool to freezing when mixed)
Reaction between pink lemonade powder,
baking soda. and water (room temp.
substances become colder)

Boiling Water to Snow at -20
Block and Ice Investigation from CA Rollout

Other Resource Collections

NGSS Storyline: \Why do some things get
colder (or hotter) when they react?

Why Clothes Stick Together
Hindenburg Storyline

QOSSO



https://phet.colorado.edu/sims/html/atomic-interactions/latest/atomic-interactions_en.html
https://phet.colorado.edu/sims/html/energy-forms-and-changes/latest/energy-forms-and-changes_en.html
https://www.youtube.com/watch?v=IZaGmUGBdC0
https://www.youtube.com/watch?v=IZaGmUGBdC0
https://drive.google.com/open?id=1U0jEyLpZ61a3HIZWS05qCxnykA5V_GMM
https://drive.google.com/open?id=1OdeCJ3fiASVLOh3blxo2Cro2Fdgyhc2k
https://drive.google.com/open?id=1OdeCJ3fiASVLOh3blxo2Cro2Fdgyhc2k
https://www.youtube.com/watch?v=QRcHz2gp6dE
https://drive.google.com/drive/folders/0B5YEMaEfHx1DRHlqbjdldGlvRWM?usp=sharing
http://www.nextgenstorylines.org/why-do-some-things-get-colder-or-hotter
http://www.nextgenstorylines.org/why-do-some-things-get-colder-or-hotter
https://learn.concord.org/interactions
https://docs.google.com/document/d/1SB2bPJT4Ps5FjRcvwohBKZz5twxBHf90NoDLDAGLdBk/edit?usp=sharing
https://creativecommons.org/licenses/by-nc-sa/4.0/

All Unit Resources

3 Chemical Reactions

CK-12 Core Content Resource (Reading)

Student Activities

YOU DO NOT NEED AN ACCOUNT TO ACCESS CK-12

READINGS

Activation Energy

Activity Series

Balancing Equations

Chemical Change

Chemical Potential Energy

Chemical Properties and Chemical Reactions
Chemical Reaction

Chemical Symbols and Formulas

Collision Theory

Combination Reactions

Combustion Reaction

Coulomb’s Law

Decomposition Reactions

Double Replacement Reactions

Endothermic Reaction

Exothermic Reaction

Heat

Law of Conservation of Mass (spiral from IS 1)

Potential Energy Diagrams
Reactants and Products

Single Replacement Reactions
Synthesis Reaction

Word Equations
Writing Chemical Equations

Labs

Activity Series (ADI format)

Balancing Equations

Build Hot and Cold Packs

Copper Cycle

PASCO Conservation of Matter Lab

PASCO Modeling Chemistry Lab
Reaction types

Temperature Change of Dissolving Reactions

Project Ideas

Design & test for the best instant hand warmers.

Engineering ldeas

Potential Ener
Race Car Project: Assignment, presentation

To Heat or Not to Heat Challenge

Other Activities

Bond Energy Poster

Fun Carbon dioxide ice cream lab

Models of Energy Change in Chemical Reactions
Potential Energy v Time Graph

POGIL Activity: Types of Chemical Reactions

Assessment Options & Performance Tasks

Sub-zero test

QOSSO



https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.8/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.13/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.7/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.2/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.1/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.5/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.1/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.3/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.6/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.9/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.15/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.5/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.11/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.14/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.4/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.3/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.2/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/2.18/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/7.8/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.4/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.12/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.10/
https://www.ck12.org/c/chemistry/combination-reactions
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.8/
https://www.ck12.org/user:b2vyqgd1ahnklm5lda../book/GUHSD-Chemistry-OER/section/6.6/
https://docs.google.com/document/d/1Oo50L3brgLI01lvQesoZYnes5OBQk7Jtdi1Zm3iq-U8/edit?usp=sharing
https://docs.google.com/document/d/1y-tHCfEMetXka0VHRpXNwAanpFReR77rc4OZijm7gbM/edit
https://www.carolina.com/teacher-resources/Interactive/hot-and-cold-packs-a-thermochemistry-activity/tr29415.tr
https://docs.google.com/document/d/1Kp9Mq5Nrmmv64cRwSLF-adx32nPiHbwp-vXAIDFzGDg/edit?usp=sharing
https://docs.google.com/document/d/11KqdNrPvLiN7NEDtn4TWnuS3RNs-hVKXYBJrflo4npI/edit?usp=sharing
https://drive.google.com/file/d/0B_k7I7qGhwMVQnNWeUEyYlp3d3c/view?usp=sharing
https://drive.google.com/open?id=1rHBFbA7EWlhc9elAirlav7L4fYwUCzaP
https://docs.google.com/document/d/11LIP5T2h37ylwUqil9cKJcJ8sJH_w-msq_UpW9250G8/edit#bookmark=id.21bwpihnhvph
https://drive.google.com/file/d/1U6dlbDOmJnQ8yCBsFzy_jnmp4qcw0MnJ/view?usp=sharing
http://ngss.nsta.org/Resource.aspx?ResourceID=923
https://docs.google.com/document/d/1NdyOgWKlkn7tdiogW21--KqbLoT4fdxLTXKdoRtbtAQ/edit?usp=sharing
https://docs.google.com/a/guhsd.net/presentation/d/1AfiU-izssFbB87Iue6BYNUvWYbfpLCz72OtD8lRURC4/edit?usp=sharing
https://www.teachengineering.org/activities/view/wsu_heat_activity
https://docs.google.com/document/d/1SAVaDNeGfPjkXTqlxWOS-35tKmgt9zhUR3AZiakIwc4/edit?usp=sharing
https://docs.google.com/document/d/1tu4iw872xQwSpkyzlcm_YOSVxig9VV8RIgHx1fgGIHc/edit
https://docs.google.com/document/d/11LIP5T2h37ylwUqil9cKJcJ8sJH_w-msq_UpW9250G8/edit#bookmark=id.8bsb05e6z3sh
https://docs.google.com/document/d/1C62wcwuEmCxAtp1WkEkhTGBuaEaJxeOgVMjvhvA1l3I/edit?usp=sharing
https://www.nextgenscience.org/sites/default/files/HS-PS-Chem_Sub_Zero_version2.pdf
https://creativecommons.org/licenses/by-nc-sa/4.0/

Supplemental Content Resources

Readings & Articles

e ACS History of Nitrogen
Chemicool “‘How Important are Chemical Reactions
Collision Theory Animation (CK12)
Energy from Fossil Fuels; Western Oregon University
Fireflies and flashes (activation energy application)

Links to Real Examples of Compounds
Reactants and Products Actively Learn Article

Recognizing Chemical Reactions
Why Cold Doesn’t Exist

Videos & Animations
e 6 Chemical Reactions That Changed History - /t's Okay to be Smart
Balancing Chemical Reactions
Basics of Chemical Reactions Animation
Bond Energy
Chemical Reactions in Daily Life (short
Endothermic & Exothermic Bozeman
Endothermic & Exothermic Crash Course

Fuse School animation on Endo & Exo

Potential energy Diagrams
Precipitation Reactions

Sodium Reactions
The Energy in Chemical Reactions (28”)

o Transcript (Annenberg Learner course)
e Types of Chemical Reactions - Tyler DeWitt

Simulations & Interactives

e ACS Energy Change in Chemical Reactions
Energy Flow
Energy of Bond Formation

Chemical Reactions - MERLOT Simulation Collection
Concord: Breaking Bonds
Concord: Making and Breaking Bonds the effect of Temperature

PhET Balancing Act

9 OSSO



http://highschoolenergy.acs.org/content/hsef/en/how-do-we-use-energy/history-of-nitrogen.html
https://www.chemicool.com/elements/chemical-reactions.html
https://www.ck12.org/c/chemistry/collision-theory/lecture/Collision-Theory-Animation/?referrer=featured_content
https://www.wou.edu/las/physci/GS361/Energy_From_Fossil_Fuels.htm
https://www.ck12.org/c/chemistry/activation-energy/rwa/Fireflies-and-Flashes/?referrer=concept_details&conceptLevel=at+grade&conceptSource=ck12&collectionHandle=chemistry&collectionCreatorID=3&conceptCollectionHandle=chemistry-::-activation-energy
http://www.compoundchem.com/infographics/
https://read.activelylearn.com/#teacher/reader/authoring/preview/537097/notes
https://read.activelylearn.com/#teacher/reader/authoring/preview/537106/notes
http://highschoolenergy.acs.org/content/hsef/en/energy-theories/cold-doesnt-exist.html
https://www.youtube.com/watch?v=jb4CMnT2-ao
https://www.youtube.com/watch?v=eNsVaUCzvLA
https://www.youtube.com/watch?v=sROBNKKJwfY
https://lab.concord.org/embeddable.html#interactives/interactions/breaking-molecular-bond-no-axes.json
https://www.youtube.com/watch?v=g-WAs3DvMGo
https://www.youtube.com/watch?v=L-G7pLufXAo
https://www.youtube.com/watch?v=GqtUWyDR1fg
https://www.youtube.com/watch?v=eJXL0IrbtqE
https://www.ck12.org/c/chemistry/potential-energy-diagrams/lecture/Potential-Energy-Diagram-Basics/?referrer=concept_details
https://www.youtube.com/watch?v=IIu16dy3ThI
https://ca.pbslearningmedia.org/resource/nvhe.sci.chemistry.compounds/how-elements-form-compounds/#.WiV-EROPKCQ
https://www.learner.org/courses/chemistry/video/unit7video.html
https://drive.google.com/file/d/1bVU1q4l8s1asNr-Y4a_Lpz07WsyyIIhO/view?usp=sharing
https://www.youtube.com/watch?v=aMU1RaRulSo
https://teachchemistry.org/periodical/issues/november-2016/energy-changes-in-chemical-reactions
http://lab.concord.org/embeddable.html#interactives/energy2d/htb/S1A1.json
https://concord.org/stem-resources/energy-bond-formation
https://www.merlot.org/merlot/viewMaterial.htm?id=89055
https://learn.concord.org/resources/803/breaking-a-molecular-bond-conceptual-version
https://learn.concord.org/resources/833/making-and-breaking-bonds-the-effect-of-temperature
https://phet.colorado.edu/en/simulation/balancing-act
https://creativecommons.org/licenses/by-nc-sa/4.0/

PhET: Coulomb’s Law

PhET: Atomic Interaction

PhET Balancing Chemical Reactions |lab (Doc) Web Link
PhET Reactants, Products, & Leftover

PLIX_Basic Reaction Types

PhET: Energy Forms and Changes

PhET: Balancing Chemical Equations
Potential energy diagram simulation

Phenomena & Data

Block and Ice Investigation from CA Rollout
Boiling Water to Snow at -20

Combustion demo
Decomposition Reaction - Elephant’s Toothpaste
Why onions make you cry

Other Resource Collections

Matter Storyline

NGSS Storyline: Why do some things get colder or hotter?
Student vs scientific views - overview with further resources

Why Clothes Stick Together

10

QOSSO



https://phet.colorado.edu/sims/html/coulombs-law/latest/coulombs-law_en.html
https://phet.colorado.edu/sims/html/atomic-interactions/latest/atomic-interactions_en.html
https://docs.google.com/document/d/1_lsPXFHDTU1RFZpugs8d3-N3zRTeW-cr5vLxSI5dx8E/edit
https://phet.colorado.edu/en/simulation/balancing-chemical-equations
https://phet.colorado.edu/en/simulation/reactants-products-and-leftovers
https://www.ck12.org/assessment/tools/geometry-tool/plix.html?eId=SCI.CHE.511,SCI.CHE.513,SCI.CHE.504,SCI.CHE.509,SCI.CHE.515&questionId=55c8f3598e0e086c08012aff&conceptCollectionHandle=chemistry-::-decomposition-reactions&collectionCreatorID=3&artifactID=2267345&backUrl=%2F%2Finteractives.ck12.org%2Fplix%2Fchemistry%2Findex.html&isBrowsePage=true&_ga=2.61888492.1597871878.1523977923-1478398615.1500419823&plix_redirect=1
https://phet.colorado.edu/sims/html/energy-forms-and-changes/latest/energy-forms-and-changes_en.html
https://phet.colorado.edu/en/simulation/balancing-chemical-equations
https://www.ck12.org/assessment/tools/geometry-tool/plix.html?eId=SCI.CHE.855&questionId=53daa81f5aa41372443bc243&artifactID=1829207&conceptCollectionHandle=chemistry-::-potential-energy-diagrams&collectionCreatorID=3&backUrl=https%3A//www.ck12.org/c/chemistry/potential-energy-diagrams/%23interactive&plix_redirect=1
https://drive.google.com/drive/folders/0B5YEMaEfHx1DRHlqbjdldGlvRWM?usp=sharing
https://www.youtube.com/watch?v=QRcHz2gp6dE
https://www.youtube.com/watch?v=LzagxjtZrJY
https://www.youtube.com/watch?v=UTfMrx7275w
https://ca.pbslearningmedia.org/resource/nvsn6.sci.chem.onion/the-chemistry-of-onions/#.WiV9fROPKCQ
https://docs.google.com/document/d/1OPDefuYgV5PhOc9JZrMjvtB9JTH2VgHYghb33tIRmvs/edit?usp=sharing
http://www.nextgenstorylines.org/why-do-some-things-get-colder-or-hotter
http://www.education.vic.gov.au/school/teachers/teachingresources/discipline/science/continuum/Pages/chemreactions.aspx
https://learn.concord.org/interactions
https://creativecommons.org/licenses/by-nc-sa/4.0/
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