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Course Title:  Honors Chemistry 

Unit Title: Atomic Structure & Properties of Matter Unit Number: 1 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 4, 5, 6, and 25 

Pacing: Weeks 1-4 

Desired Outcomes 

Standards:  

HS-PS1-1.  Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the 
outermost energy level of atoms. 

HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states 
of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties. 

HS-PS1-3.  Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the 
strength of electrical forces between particles.  

HS-PS1-8. Develop models to illustrate the changes in the composition of the nucleus of the atom and the energy released during the 
processes of fission, fusion, and radioactive decay. 

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

HS-PS4-3.  Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described either by a 
wave model or a particle model, and that for some situations one model is more useful than the other. 

HS-PS4-4.  Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of 
electromagnetic radiation have when absorbed by matter. 



HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun and the role of nuclear fusion in the sun’s core to 
release energy that eventually reaches Earth in the form of radiation. 

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical evidence of light spectra, motion of distant 
galaxies, and composition of matter in the universe.  

HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, produce elements. 

HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other planetary surfaces to 
construct an account of Earth’s formation and early  history. 

Established Goals:  
1. Provide evidence that the number of protons determine an element.  

2. Demonstrate how the gain or loss of electrons results in the formation of an ion.  

3. Illustrate that ions are elements that have different properties than the parent element. 

4. Explain how a change in the number of neutrons in an element forms an isotope. 

5. Demonstrate that isotopes have similar properties to parent element, but different masses. 

6. Explain the mathematical relationship between frequency, wavelength and energy. 

7. Explain the patterns of outermost (valence) electrons. 

8. Describe patterns in the organization of the periodic table. 

9. Use properties such as melting point, boiling point, vapor pressure, and surface tension to develop trends in the periodic 

table. 

10. Distinguish between the processes of fission and fusion. 

11. Differentiate between the various types of nuclear radiation. 

Enduring Understandings: 
● Each atom has a charged substructure consisting of a nucleus, which is made of protons and neutrons, surrounded by 

electrons.   
● The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those with similar 

chemical properties in columns. The repeating patterns of this table reflect patterns of outer electron states. 
● Nuclear processes, including fusion, fission, and radioactive decay of unstable nuclei, involve the release or absorption of 

energy. 
● The total number of neutrons plus protons does not change in any nuclear process. 



● In nuclear processes, atoms are not conserved, but the total number of protons plus neutrons is conserved. 

Essential Questions:          
1. How do we define atomic structure? 
2. What are the characteristic properties and behaviors of waves? 
3. What are the relationships between the element's atomic structure and its position on the periodic table? 

a. How can an element's placement on the periodic table can help one to predict the type of interactions with other 
elements? 

4. How does atomic structure help explain our past, present, and future? 
a. How are planets and stars formed?  
b. Where do elements come from? 
c. How do we know how the Earth formed, and what the planet was like then? 

4. How are atoms stable?  
a. What forces hold nuclei together and mediate nuclear processes? 

5. How does atomic structure change, and what is the result of those changes? 
a. How is the manipulation of atomic structure used in everyday life? 

Students will know: 
Atomic Structure 

● Subatomic Particles – Protons, Neutrons, Electrons 
● Electromagnetic Spectrum 
● Electron Configurations 
● Valence Electrons 

Periodic Table 
● Atomic Number, Atomic Mass 
● Groups, Periods, Common Families 
● Ionization Energy, Electronegativity, Atomic Radius 

Nuclear Processes 
● Fusion, Fission 
● Radiation - Alpha, Beta, Gamma 



Students will be able to: 
1. Use the periodic table to explain and predict the properties of elements. 

2. Distinguish between placement of metals, nonmetals, and metalloids on the Periodic table using a model. 

3. Explain the arrangement of elements on the Periodic table based on Periodic Law. 

4. Use mathematics to compute wavelength, frequency, and energy of a photon of light. 

5. Use mathematical and computational thinking to evaluate the relationship between waves and particles. 

6. Explain energy of light (photon) emitted from an atom in excited state is related to movement of electron. 

7. Write electron configurations based on the Quantum Mechanical Model of the Atom. 

8. Explain the importance of valence electrons in determining the placement of a representative element on the Periodic 

Table and predicting its chemical properties. 

9. Create and use models to illustrate and predict changes in atomic structure. 

10. Apply scientific understanding of atomic structure and stability to explain the composition of matter in the universe. 

Assessment Evidence 

Performance Tasks: 
Practice Worksheets 
Section Quizzes 
Chapter Tests 
 
Alien Periodic Table 

● Utilize physical and chemical properties of elements to identify trends on the periodic table and patterns of organization  

Adopt-an-Element Project  

● Research physical and chemical properties of an element and examine its use in real world  

Path to the Periodic Table 

● Identify trends in the properties of elements, arrange the elements based on trends and defend/analyze the arrangement on 

the periodic table 

Build an Atom: Phet Simulation 

● https://phet.colorado.edu/en/simulation/build-an-atom; https://drive.google.com/file/d/0B-

Xu_itVwERZcE1DQ3VwaUVEY0E/view?usp=sharing 

Isotopes and Atomic Mass: Phet Simulations 

https://phet.colorado.edu/en/simulation/build-an-atom
https://drive.google.com/file/d/0B-Xu_itVwERZcE1DQ3VwaUVEY0E/view?usp=sharing
https://drive.google.com/file/d/0B-Xu_itVwERZcE1DQ3VwaUVEY0E/view?usp=sharing


● Predict how mass and name of an atom will change given a change in the protons, electrons and neutrons  

Beanium Lab/Activity 

● Determine the atomic mass for BEANIUM based on the isotopic abundances and the isotopic masses. 

Graphing the Periodic Table 
● Utilize data, including melting point, molar mass, atomic radius, etc., to identify trends on the periodic table  

Big History Project (Teachers can create FREE account) 

● Big Bang: https://school.bighistoryproject.com/pages/console#lesson/{B5B726A0-9A42-4D2E-A8B3-1403CD7E3E82}  
● Life Cycle of a Star: https://school.bighistoryproject.com/pages/console#units/{9DE7FB97-F2B4-4F5B-B669-

2B7F65270DFF} (Will use parts) 
Where Do Chemical Elements Come From? ChemMatters:  

● http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistr
y/chemmatters-oct2009-origin-chem-elem.pdf 

Concord Consortium Lesson, Unit 1, Investigation 6: How Can We Learn About Something We Can’t See?:  
● https://docs.google.com/document/d/1fzuoG6BZRb9npxj9ttd469PhZHmCu8cMx3JHo3sluIw/edit# 

Electron Patterns and the Periodic Table:  
● https://docs.google.com/document/d/1WR0NThfcVYDLGAsXQbZZjXJeZIinjlns4KaY07HI1UE/edit?usp=sharing 

It’s Elementary 
● The “Building Elements” Game is a great visual on how orbitals overlap/combine to form the overall atom, and it shows 

the orbital diagram as you are building the atom 
 
Additional Resources: 

● Unraveling Earth’s History 

● https://phet.colorado.edu/en/simulation/discharge-lamps 

● https://concord.org/stem-resources/excited-states-and-photons 

● https://concord.org/stem-resources/spectroscopy 

● Wave on a String: https://phet.colorado.edu/en/simulation/wave-on-a-string 

● Photoelectric Effect: https://phet.colorado.edu/en/simulation/legacy/photoelectric 

● Wave/Particle Duality:https://youtu.be/zDQH5x7svfg; https://youtu.be/Q_h4IoPJXZw 

● Stability with electrons–formation of Ions–Maybe some of: How does an object become charged? 

https://docs.google.com/document/d/1QmDsd3fqpTZU9-IrIQG5hub9HQ7SlIONpGol1UVx8is/edit 

● Stability with nucleus: Nuclear Stability: 

https://docs.google.com/document/d/1UVX_WL8tfaIgSGjRic8zmCKjMRUJviIivFwMKsq47RI/edit?usp=sharing 

https://school.bighistoryproject.com/pages/console#units/%7B967AABB2-6A1F-46DA-8C76-B51988499734%7D
https://school.bighistoryproject.com/pages/console#lesson/
https://school.bighistoryproject.com/pages/console#units/
https://school.bighistoryproject.com/pages/console#units/
http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-oct2009-origin-chem-elem.pdf
http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-oct2009-origin-chem-elem.pdf
https://docs.google.com/document/d/1fzuoG6BZRb9npxj9ttd469PhZHmCu8cMx3JHo3sluIw/edit
https://drive.google.com/file/d/0B-Xu_itVwERZcE1DQ3VwaUVEY0E/view?usp=sharing
https://drive.google.com/file/d/0B-Xu_itVwERZcE1DQ3VwaUVEY0E/view?usp=sharing
https://docs.google.com/document/d/1WR0NThfcVYDLGAsXQbZZjXJeZIinjlns4KaY07HI1UE/edit?usp=sharing
http://www.learner.org/interactives/periodic/elementary.html
http://www.nextgenscience.org/sites/ngss/files/HS-ESS_EarlyEarth_version2.pdf
https://phet.colorado.edu/en/simulation/discharge-lamps
https://phet.colorado.edu/en/simulation/discharge-lamps
https://concord.org/stem-resources/excited-states-and-photons
https://concord.org/stem-resources/excited-states-and-photons
https://concord.org/stem-resources/spectroscopy
https://concord.org/stem-resources/spectroscopy
https://phet.colorado.edu/en/simulation/wave-on-a-string
https://phet.colorado.edu/en/simulation/wave-on-a-string
https://phet.colorado.edu/en/simulation/legacy/photoelectric
https://phet.colorado.edu/en/simulation/legacy/photoelectric
https://youtu.be/zDQH5x7svfg
https://youtu.be/Q_h4IoPJXZw
https://youtu.be/Q_h4IoPJXZw
https://docs.google.com/document/d/1QmDsd3fqpTZU9-IrIQG5hub9HQ7SlIONpGol1UVx8is/edit
https://docs.google.com/document/d/1QmDsd3fqpTZU9-IrIQG5hub9HQ7SlIONpGol1UVx8is/edit
https://docs.google.com/document/d/1UVX_WL8tfaIgSGjRic8zmCKjMRUJviIivFwMKsq47RI/edit?usp=sharing


● NOVA NOW: Island of Stability:http://video.pbs.org/viralplayer/1511350366 

● Nuclear Fission: https://phet.colorado.edu/en/simulation/legacy/nuclear-fission 

● Nuclear Fusion: 

http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistr

y/chemmatters-feb2007-sun.pdf 

● Alpha Decay: https://phet.colorado.edu/en/simulation/legacy/alpha-decay 

● Beta Decay: https://phet.colorado.edu/en/simulation/legacy/beta-decay 

● http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistr

y/chemmatters-april2005-antimatter.pdf 

● Simplified MRI-PhET: https://phet.colorado.edu/en/simulation/mri 

● http://imagine.gsfc.nasa.gov/educators/lessons/xray_spectra/spectra_unit.html 

● POGIL Activities for High School Chemistry: http://www.flinnsci.com/store/Scripts/prodView.asp?idproduct=22349 

● https://phet.colorado.edu/en/search?q=nuclear 

● https://concord.org/stem-resources/atomic-structure 

● https://phet.colorado.edu/en/search?q=atomic+structure 

● https://phet.colorado.edu/en/simulations/category/physics/light-and-radiation 

● https://www.oakland.k12.mi.us/Portals/0/Learning/NuclearChange.pdf 

● http://www.binghamtonschools.org/NuclearChemistryGuidedInquiry.aspx 

● https://www.teachchemistry.org/content/aact/en/classroom-resources/high-school/nuclear-chemistry.html 

● http://imagine.gsfc.nasa.gov/educators/lesson_plans.html 

● ACS Resources for Atomic Structure https://www.acs.org/content/aact/en/classroom-resources/high-school/atomic-structure.html 

 
Laboratory Investigation:  
Flame Test Lab 

Identification of an Unknown Based on Physical Properties(can also apply to new unit one) 

● Argument Driven  Application Lab 

● Identify unknowns based on physical properties 

Comparing Properties of Substances (Student Design) 

● Laboratory Report & Reflection 

http://video.pbs.org/viralplayer/1511350366
http://video.pbs.org/viralplayer/1511350366
https://phet.colorado.edu/en/simulation/legacy/nuclear-fission
https://phet.colorado.edu/en/simulation/legacy/nuclear-fission
http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-feb2007-sun.pdf
http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-feb2007-sun.pdf
https://phet.colorado.edu/en/simulation/legacy/alpha-decay
https://phet.colorado.edu/en/simulation/legacy/alpha-decay
https://phet.colorado.edu/en/simulation/legacy/beta-decay
https://phet.colorado.edu/en/simulation/legacy/beta-decay
http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-april2005-antimatter.pdf
http://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-april2005-antimatter.pdf
https://phet.colorado.edu/en/simulation/mri
http://imagine.gsfc.nasa.gov/educators/lessons/xray_spectra/spectra_unit.html
http://www.flinnsci.com/store/Scripts/prodView.asp?idproduct=22349
https://phet.colorado.edu/en/search?q=nuclear
https://concord.org/stem-resources/atomic-structure
https://phet.colorado.edu/en/search?q=atomic+structure
https://phet.colorado.edu/en/simulations/category/physics/light-and-radiation
https://www.oakland.k12.mi.us/Portals/0/Learning/NuclearChange.pdf
http://www.binghamtonschools.org/NuclearChemistryGuidedInquiry.aspx
https://www.teachchemistry.org/content/aact/en/classroom-resources/high-school/nuclear-chemistry.html
http://imagine.gsfc.nasa.gov/educators/lesson_plans.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/atomic-structure.html
http://imagine.gsfc.nasa.gov/educators/lesson_plans.html
http://imagine.gsfc.nasa.gov/educators/lesson_plans.html


Periodic Trends (Argument Driven Investigation) 

● Develop procedures, make a claim, defend with evidence 

● Determine which properties follow a period trend. 

Learning Plan 

Learning Activities: 
Videos 
Class Discussion 
In-Class Skill Practice 
Student Research 

 

 

 

  



 

Course Title:  Chemistry 

Unit Title: Chemical Bonding and Nomenclature Unit Number: 2 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 7, 8, 9 

Pacing: Weeks 5-7 

Desired Outcomes 

Standards: 

HS-PS1-1. Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the 
outermost energy level of atoms. 

HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states 
of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties. 

HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the 
strength of electrical forces between particles. 

HS-PS1-4. Develop a model to illustrate that the release or absorption of energy from a chemical reaction system depends upon the 
changes in total bond energy. 

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

Established Goals: 

1. Explain how patterns influence the number and types of bonds formed by an element and between elements. 

2. Demonstrate that energy is required to overcome bonds of attraction in solids and liquids 

3. Demonstrate that condensation and freezing release energy as bonds of attraction are formed 



4. Investigate the strength of electrical forces between particles. 

5. Describe strong interactions as ionic bonds. 

6. Describe weaker interactions as covalent bonds. 

Enduring Understandings: 

● Different types of chemical bonds result in different physical and chemical properties of compounds. 

● Different naming systems are used for different types of compounds to communicate information about their chemical 

structures. 

● Types of bonds and electron arrangement affect the three-dimensional shape of a structure and therefore its behavior. 

Essential Questions:          

1. How is the formation of an ionic bond different from the formation of a covalent bond? 

2. What are the differences between inter- and intra-molecular forces? 

a. What types of intermolecular forces exist in molecules and how do they affect the physical properties of molecules?  

b. How do intramolecular forces determine the physical and chemical properties of the compound? 

3. What information does the name of a compound provide about its chemical composition? 

Students will know: 

Chemical Bonding  

● Ionic - transfer of electrons 

● Covalent - sharing of electrons 

○ Polar vs. Nonpolar Bonds 

Inter- vs. Intra-Molecular Forces 

● Dipole-dipole, hydrogen bonding, London dispersion forces 

Nomenclature 

● Ionic - utilizing roman numerals where necessary 

● Covalent - utilizing prefixes 

● Acids - Binary and Oxy 

Valence Electrons 

Lewis Dot Diagrams 



Structural Formulas 

VSEPR Theory 

● Molecular Geometry 

● Common Shapes - Linear, Bent, Trigonal Planar, Trigonal Pyramidal, Tetrahedral, etc. 

Students will be able to: 

1. Identify types of bonding (ionic vs covalent). 

2. Identify differences among compounds based on bonding as well as identify substances from their name or formula. 

3. Draw Lewis Structures for ionic and covalent compounds. 

4. Utilize the  concept of electronegativity to distinguish between polar and non-polar covalent bonds. 

5. Predict shape of molecules and molecular polarity using VSEPR Theory. (Limited to electron pair geometry including linear, 

trigonal planar, and tetrahedral.) 

Assessment Evidence 

Performance Tasks: 

Practice Worksheets 

Section Quizzes 

Chapter Tests 

 

Additional Resources: 

● Build a Molecule https://phet.colorado.edu/en/simulation/legacy/build-a-molecule 

● Intermolecular Forces https://phet.colorado.edu/en/simulation/legacy/molecule-polarity 

● Molecular Shapes https://phet.colorado.edu/en/simulation/molecule-shapes 

● Interactive Ionic Bonding https://www.learner.org/interactives/periodic/bonding/ 

● ACS Resources for Molecules & Bonding https://www.acs.org/content/aact/en/classroom-resources/high-school/molecules-

and-bonding.html 

● Chemical Naming Game https://www.acs.org/content/dam/acsorg/education/outreach/kidschemistry/the-chemistry-name-

game.pdf 

 

https://phet.colorado.edu/en/simulation/legacy/build-a-molecule
https://phet.colorado.edu/en/simulation/legacy/molecule-polarity
https://phet.colorado.edu/en/simulation/molecule-shapes
https://www.learner.org/interactives/periodic/bonding/
https://www.acs.org/content/aact/en/classroom-resources/high-school/molecules-and-bonding.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/molecules-and-bonding.html
https://www.acs.org/content/dam/acsorg/education/outreach/kidschemistry/the-chemistry-name-game.pdf
https://www.acs.org/content/dam/acsorg/education/outreach/kidschemistry/the-chemistry-name-game.pdf


 

 

Laboratory Investigation:  

VSEPR Theory Model Activity 

● Students are provided with a selection of molecular formulas for which they must draw structural formulas and build three-

dimensional models using model kits. 

● The goal is to assign a label to the molecular geometry represented in each molecule. 

Ionic vs. Covalent Substances Lab 

● Students can choose a collection of common substances and test various properties like solubility and electrical conductivity 

in order to determine the type of bonding involved. 

Learning Plan 

Learning Activities: 

Videos 

Class Discussion 

In-Class Skill Practice 

Student Research 

 

 

 

 

  



 

Course Title:  Chemistry 

Unit Title: Chemical Reactions and Quantities Unit Number: 3 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 10, 11, 12, and 20 

Pacing: Weeks 8-11 

Desired Outcomes 

Standards: 

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. Determine the mass of reactants required to produce the desired mass of product for a given reaction. 

HS-ESS2-6. Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, geosphere, and 
biosphere 

Established Goals: 
1. Write a balanced chemical equation that symbolically represents the description of a chemical reaction 
2. Classify reactions as synthesis, decomposition, single replacement or double replacement. 
3. Recognize reaction types and predict when they will occur. 
4. Express the law of conservation of mass qualitatively using symbolic representations and drawings. 
5. Demonstrate that atoms, and therefore mass, are conserved during a chemical reaction.  
6. Determine the mass of reactants required to produce the desired mass of product for a given reaction. 
7. Use the mole as a conversion from atomic scale to macroscopic scale 
8. Utilize mathematical thinking to solve conversion problems 
9. Connect the number of particles, moles, mass, and volume of substances to one another, both qualitatively and quantitatively. 
10. Describe and give analogies of dynamic equilibrium where changes are always occurring, but overall numbers remain constant. 



Enduring Understandings: 
● The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those with similar 

chemical properties in columns. The repeating patterns of this table reflect patterns of outer electron states.  

● The fact that atoms are conserved, together with knowledge of the chemical properties of the elements involved, can be used 

to describe and predict chemical reactions. 

● Science assumes the universe is a vast single system in which basic laws are consistent. 

● The mole concept is central to chemical calculations and helps make connections between the microscopic and macroscopic 

world. 

● The total amount of carbon cycling among and between the hydrosphere, atmosphere, geosphere, and biosphere is conserved. 

Essential Questions: 
1. How is a chemical change different from a physical change? 

a. What are the indicators that a reaction has taken place (a new substance has been formed)? 
2. How can chemical reactions be classified? 

a. How can we predict the products of a chemical reaction? 
3. Why is the mole concept necessary to understand chemical quantities? 
4. How do chemical reactions obey the law of conservation of mass?   
5. How can you calculate amounts of reactants and products in a chemical reaction? 

a. Why are these calculations essential in commercial use?   
6. If energy and matter are conserved, why must we conserve natural resources? 

Students will know: 
Types of Reactions 

● Reactivity Patterns - Valence Electrons, Ionization Energy, Electronegativity 

● Examples – Synthesis, Decomposition, Single Displacement, Double Displacement, Combustion, Oxidation-Reduction 

● Solubility Rules - Precipitates   

Law of Conservation of Mass 

● Balancing Chemical Equations 

● Reactants vs. Products 

Stoichiometry 

● Mole, Mass, Volume, Avogadro’s Number 



● Limiting Reactant, Theoretical Yield, Percent Yield 

Students will be able to: 
1. Write a balanced chemical equation for all types of reaction equations. 
2. Predict products of a reaction while applying solubility rules or varied levels of reactivity. 
3. Determine which substance is oxidized and which is reduced in a reaction. 
4. Convert between units of chemical quantities and use balanced equations to analyze stoichiometric amounts. 
5. Provide evidence that changes in the atmosphere due to human activity have increased carbon dioxide concentrations and 

thus affect climate. 

Assessment Evidence 

Performance Tasks: 
Practice Worksheets 
Section Quizzes 
Chapter Tests 
Demonstration of the Law of Conservation of Matter 
 
Additional Resources: 

● Reactants, Products & Leftovers https://phet.colorado.edu/en/simulation/reactants-products-and-leftovers 
● Interactive Balancing Equations http://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-

equations_en.html 
● Online Equation Balancer http://www.webqc.org/balance.php 
● The Carbon Cycle: What Goes Around Comes Around http://www.visionlearning.com/en/library/Earth-Science/6/The-Carbon-

Cycle/95 
● Pharmaceutical Drug Pricing - Discussion for Limiting Reactant & Percent Yield https://newsela.com/articles/overview-drug-

prices/id/21160/ 
● ACS Resources for Reactions & Stoichiometry https://www.acs.org/content/aact/en/classroom-resources/high-

school/reactions-stoichiometry.html 
● ACS Resources for Quantitative Chemistry https://www.acs.org/content/aact/en/classroom-resources/high-

school/quantitative-chemistry.html 
 
Laboratory Investigation:  
Formation of a Salt Lab (Traditional) 

https://phet.colorado.edu/en/simulation/reactants-products-and-leftovers
http://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_en.html
http://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_en.html
http://www.webqc.org/balance.php
http://www.visionlearning.com/en/library/Earth-Science/6/The-Carbon-Cycle/95
http://www.visionlearning.com/en/library/Earth-Science/6/The-Carbon-Cycle/95
https://newsela.com/articles/overview-drug-prices/id/21160/
https://newsela.com/articles/overview-drug-prices/id/21160/
https://www.acs.org/content/aact/en/classroom-resources/high-school/reactions-stoichiometry.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/reactions-stoichiometry.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/quantitative-chemistry.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/quantitative-chemistry.html


● Reflection & Revision of Procedure 

Double Displacement Lab - Precipitates (Student Design) 

● Laboratory Report & Reflection 

Development of a Reaction Matrix (Argument Driven Investigation) 

● Students develop procedures to create a matrix from known chemical compounds, and then analyze unknown compounds to 

determine their identity, and defend their claim of identities with evidence from the lab. 

Molar Relationships (Argument Driven Investigation) 

● Students use knowledge of the mole and molar mass relationship to develop procedures to identify unknown substances based 

upon the mass and number of moles given for each substance. 

Identification of Reaction Products (ADI) 

● Students develop procedures to determine the products of chemical reactions, and then make a claim as to the identity of the 

precipitates that may form by defending their claim with evidence from the lab. 

Measuring the Size of a Molecule 

● Students will determine the number of molecules of oleic acid in a single drop from the approximate mass of each molecule 

based upon the measured width and length of the molecule. 

Learning Plan 

Learning Activities: 
Videos 
Class Discussion 
In-Class Skill Practice 
Student Research 

 

 

  



 

Course Title:   Chemistry 

Unit Title: Chemical Equilibrium and Thermochemistry Unit Number: 4 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 17 & 18 

Pacing: Weeks 12 and 13 

Desired Outcomes 

Standards: 

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. 

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

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

HS-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-PS3-4. 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 uniform energy distribution among the components in 
the system (second law of thermodynamics). 

HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection. 



HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy. 

HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among the 
biosphere, atmosphere, hydrosphere, and geosphere. 

Established Goals: 

1. Explain that the amount of energy per bond depends on the strength of the bond. 

2. Relate how the energy released or absorbed affects the internal motion of atoms and molecules in a system. 

3. 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. 

4. Draw connections between the Law of Energy Conservation and that of thermal convection in Earth’s interior. 

5. Connect the rate law to the frequency and success of molecular collisions, considering the sufficient energy needed to 

overcome the activation energy barrier. 

6. Apply scientific principles and evidence to provide an explanation about the effects of changing the temperature, pressure, or 

concentration of the reacting particles on the rate at which a reaction occurs. 

7. Describe how changes in concentration, temperature, pressure, and addition of a catalyst affect equilibrium. 

8. Evaluate ways to increase product formation by adding reactants or removing products and the corrective shifts that occur 

when equilibrium is disturbed. 

9. Apply Le Chatelier’s Principle as it relates to chemical reaction systems. 

10. Explain the nature of equilibrium in reference to chemical processes in biological systems.  

Enduring Understandings: 

● 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.  

● 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. 

● A chemical system at equilibrium is a dynamic process. 
● All reactions are reversible under certain conditions. 
● Much of science deals with constructing explanations of how things change and how they remain stable. 
● A change in energy is involved in all chemical and physical processes. 



● The knowledge of heat flow helps explain chemical and geophysical phenomena. 

Essential Questions: 

1. To what extent do factors such as temperature, mixing, concentration, particle size, and surface area affect the rates of 

chemical reactions? 

a. How can this be modeled? 

2. How can chemical equilibrium be described? 

a. What information does the equilibrium constant value provide? 

3. How do chemical reactions attain a state of equilibrium? 

a. What factors affect chemical equilibrium (Le Chatelier's Principle)? 

i. How do the amounts of reactants and products change at equilibrium? 

ii. What three stresses can cause a change in the equilibrium position? 

iii. How can we apply Le-Chatelier’s principle to increase the yield of product?     

4. What happens to energy and matter during a chemical reaction? 

a. Why is there a change in temperature during a chemical reaction?    

5. Does thermal energy always transfer or transform in predictable ways? 

Students will know: 

Bond Energy 

● Formation & Dissociation 

Reaction Rates 

● Rate Laws 

● Activation Energy 

● Molecular Collisions 

● Factors Affecting Reaction Rates 

● Le Chatelier’s Principle 

Thermochemical Equations 

● Hess's Law 

● Enthalpy Diagrams 

● Entropy 



● Law of Conservation 

● Bond Energies 

Students will be able to: 

1. Demonstrate the effects of different factors on reaction rates. 

2. Predict a shift in equilibrium based on the stress applied to the system and quantify when appropriate. 

3. Qualitatively explain release or absorption of energy from a chemical reaction based on total bond energy and be able to 

draw and explain enthalpy diagrams. 

4. Understand the enthalpy of a reaction is a state function. 

5. Determine if a reaction is endothermic or exothermic based on the temperature change. 

Assessment Evidence 

Performance Tasks: 

Practice Worksheets 

Section Quizzes 

Chapter Tests 

 

Additional Resources: 

● Calorimeter Design Project (HASPI) 

● Reaction Rates Simulation https://phet.colorado.edu/en/simulation/reactions-and-rates 

● NOAA - The Transfer of Heat Energy http://www.srh.noaa.gov/jetstream/atmos/heat.html 

● US Department of Energy Thermodynamics Lesson Plans https://energy.gov/eere/education/downloads/thermodynamics-

teacher-and-student-guides-6-activities 

● The Entropy of it All - Student Activities http://www.cpalms.org/Public/PreviewResourceLesson/Preview/75658 

● LeChatelier’s Principle Interactive http://www.learnerstv.com/animation/animation.php?ani=120&cat=chemistry 

● PHET Temperature & Energy NGSS Activities https://phet.colorado.edu/en/contributions/view/3928 

● ACS Resources for Equilibrium https://www.acs.org/content/aact/en/classroom-resources/high-school/equilibrium.html 

● ACS Resources for Energy & Thermodynamics https://www.acs.org/content/aact/en/classroom-resources/high-school/energy-

thermodynamics.html 

http://chemsanchez.weebly.com/uploads/5/8/3/5/58356363/day_1_start__project.pdf
https://phet.colorado.edu/en/simulation/reactions-and-rates
http://www.srh.noaa.gov/jetstream/atmos/heat.html
https://energy.gov/eere/education/downloads/thermodynamics-teacher-and-student-guides-6-activities
https://energy.gov/eere/education/downloads/thermodynamics-teacher-and-student-guides-6-activities
http://www.cpalms.org/Public/PreviewResourceLesson/Preview/75658
http://www.learnerstv.com/animation/animation.php?ani=120&cat=chemistry
https://phet.colorado.edu/en/contributions/view/3928
https://www.acs.org/content/aact/en/classroom-resources/high-school/equilibrium.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/energy-thermodynamics.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/energy-thermodynamics.html


● ACS Resources for Kinetics https://www.acs.org/content/aact/en/classroom-resources/high-school/kinetics.html 

 

 

Laboratory Investigation:  

Factors Affecting Reaction Rates 

● Laboratory Report & Reflection 

Alka Seltzer Rates of Reaction (HASPI) OR Rates Inquiry Lab (HASPI)  

● Laboratory Report & Reflection 

Reaction Rates (ADI): http://static.nsta.org/extras/adi-chem/Lab21StudentHandout-ReactionRates.pdf 

● Develop procedures, make a claim, defend with evidence 

Learning Plan 

Learning Activities:  

Videos 

Class Discussion 

In-Class Skill Practice 

Student Research 

 

 

 

 

 

 

 

 

  

https://www.acs.org/content/aact/en/classroom-resources/high-school/kinetics.html
http://static.nsta.org/extras/adi-chem/Lab21StudentHandout-ReactionRates.pdf


 

Course Title:   Chemistry 

Unit Title:  Water Unit Number: 5 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 15 and 16 

Pacing: Weeks 14 and 15 

Desired Outcomes 

Standards: 

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 information about why the molecular-level structure is important in the functioning 
of designed materials. 

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 uniform energy distribution among the components in 
the system (second law of thermodynamics). 

HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate. 

HS-ESS2-5. Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface processes. 

HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range 
of constraints, including cost, safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts. 

Established Goals: 

1. Illustrate and explain how water’s polarity makes it a universal solvent. 

2. Compare the compositions of lake beds for their ability to buffer acid rain. 



3. Describe thermal pollution in bodies of water. 

4. Describe what happens in the solution process. 

5. Evaluate substances in water that function as electrolytes. 

6. Describe how concentration is expressed. 

Enduring Understandings: 

● Water is essential to life on this planet.  

● The structure of water determines its chemical and physical properties.  

○ These properties impact aqueous solutions, energy transfers, weather, and climate.  

● Water's specific heat and its polarity impact earth's systems. 

Essential Questions: 

1. How do our routine observations of water reflect its molecular structure? 

2. What are the unique properties of aqueous solutions? 

3. How do changes in water temperature affect our environment? 

4. How do various pollutants cause significant changes to the natural equilibrium? 

5. How do scientists work to solve problems? 

Students will know: 

● Polarity 

● Molarity 

● Solute vs. Solvent 

● Specific Heat 

Students will be able to: 

1. Describe the solution process. 

2. Identify factors that affect solubility of solid and gas solutes. 

3. Identify substances that function as strong, weak, and non-electrolytes. 

4. Calculate molarity, % by mass (ppm, ppb) and % by volume. 

5. Calculate the heat change (Q) involved with solution processes. 



Assessment Evidence 

Performance Tasks: 

Practice Worksheets 

Section Quizzes 

Chapter Tests 

 

Additional Resources: 

● Concentration of Solutions: https://phet.colorado.edu/sims/html/concentration/latest/concentration_en.html 
● Forming Solutions from Salts: https://phet.colorado.edu/en/simulation/legacy/sugar-and-salt-solutions 
● NOAA Lesson Plan - Monitoring Coral Reefs (Thermal Pollution) 

http://oceanservice.noaa.gov/education/lessons/keep_watch.html 
http://oceanservice.noaa.gov/education/lessons/whohasdata.html 

● What is Thermal Pollution? (article) http://www.conserve-energy-future.com/causes-and-effects-of-thermal-pollution.php 
● Land vs. Water Specific Heat Activity 

http://www.cpalms.org/ExportTemplates/Export.aspx?url=/Public/PreviewResource/PrintResource/?id=75645&IsAuthentica
ted=False&display=block&Private=true&type=Resource 

● Heat Capacity: Can’t Take the Heat Activity https://www.howtosmile.org/resource/smile-000-000-001-428 
 

Laboratory Investigation:  

● Rate of Dissolution (ADI): http://static.nsta.org/extras/adi-chem/Lab3StudentHandout-RateOfDissolution.pdf 

● Molarity Lab (ADI): http://static.nsta.org/extras/adi-chem/Lab4StudentHandout-Molarity.pdf 

● Beer`s Law Lab: https://teachchemistry.org/classroom-resources/beer-s-law-discovered 

Learning Plan 

Learning Activities: 

Videos 

Simulations 

Class Discussions 

Student Research 

https://phet.colorado.edu/sims/html/concentration/latest/concentration_en.html
https://phet.colorado.edu/en/simulation/legacy/sugar-and-salt-solutions
http://oceanservice.noaa.gov/education/lessons/keep_watch.html
http://oceanservice.noaa.gov/education/lessons/whohasdata.html
http://www.conserve-energy-future.com/causes-and-effects-of-thermal-pollution.php
http://www.cpalms.org/ExportTemplates/Export.aspx?url=/Public/PreviewResource/PrintResource/?id=75645&IsAuthenticated=False&display=block&Private=true&type=Resource
http://www.cpalms.org/ExportTemplates/Export.aspx?url=/Public/PreviewResource/PrintResource/?id=75645&IsAuthenticated=False&display=block&Private=true&type=Resource
https://www.howtosmile.org/resource/smile-000-000-001-428
http://static.nsta.org/extras/adi-chem/Lab3StudentHandout-RateOfDissolution.pdf
http://static.nsta.org/extras/adi-chem/Lab4StudentHandout-Molarity.pdf
https://teachchemistry.org/classroom-resources/beer-s-law-discovered


 

Course Title:   Chemistry 

Unit Title:  States of Matter Unit Number: 6 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 13 and 14 

Pacing: Week 16 

Desired Outcomes 

Standards: 

HS-PS1-1. Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the 
outermost energy level of atoms. 

HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states 
of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties. 

HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the 
strength of electrical forces between particles. 

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

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

Established Goals: 

1. Explain the differences between the behaviors of solids, liquids and gases. 

2. Evaluate the behavior of water at the molecular level over increasing temperatures. 

3. Demonstrate the behavior of gases through application of Kinetic Molecular Theory. 



4. Use macroscopic observations to explain the molecular behavior of solids, liquids and gases. 

5. Assess the effect of temperature, pressure and concentration on the behavior of a gas. 

Enduring Understandings: 

● Our environment is made up of solids, liquids and gases. 

○ All matter can be divided into the category of solid, liquid or gas. 

● Interactions at the molecular level helps understand the behavior of those substances in the environment. 

○ The intermolecular forces between these particles explains behavior of liquids and solids. 

○ The behavior of gases can be explained by the kinetic molecular theory. 

Essential Questions: 

1. What is the relationship between energy flow and the states of matter? 

2. How do macroscopic observations reveal molecular level behavior of matter? 

3. What is the mathematical relationship between pressure, volume, temperature, and moles of a gas? 

4. How do changing conditions affect a gas? 

Students will know: 

● Solids 

○ Metallic, Ionic, Covalent Network, & Molecular 

● Liquids 

○ Vapor Pressure, Boiling Point 

● Gases 

○ Boyle, Charles, Gay-Lussac, & Avogadro (mathematical relationships- direct vs. indirect) 

Students will be able to: 

1. Differentiate between solids, liquids and gases on the molecular level. 

2. Generate and interpret a heating curve of water. 

3. Describe the structure and properties of types of solids. 

4. Explain gas laws in terms of Kinetic Molecular Theory. 

5. Describe relationships between moles, temperature, volume and pressure of a gas. 



Assessment Evidence 

Performance Tasks: 

Practice Worksheets 

Section Quizzes 

Chapter Tests 

 

Additional Resources: 

● States of Matter Simulation https://phet.colorado.edu/en/simulation/states-of-matter 

● Gas Properties Simulation https://phet.colorado.edu/en/simulation/legacy/gas-properties 

● Gas Laws Lesson Plans http://www.cpalms.org/Public/PreviewResourceLesson/Preview/127952 

● Heating Curve of Water Simulation https://www.acs.org/content/aact/en/classroom-resources/high-school/states-of-

matter/heating-curve/heating-curve-of-water.html 

● ACS Resources for Gases https://www.acs.org/content/aact/en/classroom-resources/high-school/gases.html 

● ACS Resources for States of Matter https://www.acs.org/content/aact/en/classroom-resources/high-school/states-of-

matter.html 

 

Laboratory Investigation:  
● Ideal Gas Law Lab: https://teachchemistry.org/classroom-resources/ideal-gas-law 
● Gas Laws Lab (ADI): http://static.nsta.org/extras/adi-chem/Lab6StudentHandout-

PressureTemperatureAndVolumeOfGases.pdf 

Learning Plan 

Learning Activities: 

Videos 

Simulations 

Class Discussions 

Student Research 

 

https://phet.colorado.edu/en/simulation/states-of-matter
https://phet.colorado.edu/en/simulation/legacy/gas-properties
http://www.cpalms.org/Public/PreviewResourceLesson/Preview/127952
https://www.acs.org/content/aact/en/classroom-resources/high-school/states-of-matter/heating-curve/heating-curve-of-water.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/states-of-matter/heating-curve/heating-curve-of-water.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/gases.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/states-of-matter.html
https://www.acs.org/content/aact/en/classroom-resources/high-school/states-of-matter.html
https://teachchemistry.org/classroom-resources/ideal-gas-law
http://static.nsta.org/extras/adi-chem/Lab6StudentHandout-PressureTemperatureAndVolumeOfGases.pdf
http://static.nsta.org/extras/adi-chem/Lab6StudentHandout-PressureTemperatureAndVolumeOfGases.pdf

