
 

Science Yearlong Instructional Plan -Honors Chemistry 

 

Chemistry Course Overview:  
 

The objective of students in high school chemistry is to achieve a fundamental understanding of the principles of chemistry and to continue to develop 
their understanding of the four core ideas in the physical sciences (Matter  and its Interactions, Motion and Stability: Forces and Interactions, Energy, 
Waves and Their Application in Technologies for Information Transfer).   The related performance expectations blend the core ideas with scientific 
and engineering practices and crosscutting concepts to support students in developing useable knowledge to explain ideas across the science 
disciplines. In the physical science performance expectations at the high school level, there is a focus on several science and engineering practices. 
These include developing and using models, planning and conducting investigations, analyzing and interpreting data, using mathematical and 
computational thinking, and constructing explanations; and to use these practices to demonstrate understanding of the core ideas.  Students are also 
expected to demonstrate understanding of several engineering practices including design and evaluation. None of the dimensions of learning above 
can be used in isolation; they work together so that students can build deeper understanding as they grapple with making sense of phenomena or 
finding solutions to problems. As a result, learners can figure out more complex phenomena or design solutions to more perplexing problems. 
The disciplinary core ideas will  help students answer the following questions: How can one explain the structure and properties of atoms? How do 
substances combine or react to make new substances?  How is energy transferred and conserved?  How are waves used to  transfer energy and send 
and store information?  
 

 Table of Contents 

The units included within this Yearlong Instructional Plan are not listed in a required sequence. Teachers have the option to move through the year 
in the sequence that best meets the needs of their students and contingent upon the course sequencing within their school. However, there is 
specific guidance surrounding pacing for each unit which would allow students to progress through the entire scope of the Yearlong Instructional 
Plan. 
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Unit Title: Atomic Structure & Properties of Matter 

Unit Summary: 

In the unit Atomic Structure & Properties of Matter students are expected to develop understanding of the substructure of atoms and provide more 
mechanistic explanations of the properties of substances. Students are able to use the periodic table as a tool to explain and predict the properties of 
elements. Phenomena involving nuclei are also important to understand, as they explain the formation and abundance of the elements, radioactivity, 
the release of energy from the sun and other stars, and the generation of nuclear power. The crosscutting concepts of patterns, energy and matter, and 
structure and function are called out as organizing concepts for these disciplinary core ideas.  Students are expected to demonstrate proficiency in 
developing and using models, planning and conducting investigations, and communicating scientific and technical information; and to use these 
practices to demonstrate understanding of the core ideas.  

Related Phenomena:   
● Article:How the color of "Fireworks" relates to the energy of electrons falling from an excited state to its ground state. 
● How To Build a Laser Video 

 

 

Essential Questions 

● What is the structure of an atom? 

● How can one explain the structure, properties, and interactions of 

matter? 

 

Enduring Understandings: 

● Students will understand that elements are made up of atoms 

whose properties are mainly determined by its electron 

configuration.  

● Matter is anything that has mass and takes up space and so it is 

found all around us. Like ingredients in a recipe, matter has specific 

physical and chemical properties and matter can react together to 

make a new substance with its own physical and chemical 

properties.  

https://goo.gl/forms/1AySIYXyauNemYzh2
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/oxidationandreduction/chemmatters-oct2010-fireworks.pdf
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/oxidationandreduction/chemmatters-oct2010-fireworks.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZzdXrm8vOAhVM1CYKHVyQDhEQtwIIGzAA&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DKfyQ9TxG4-Y&usg=AFQjCNGZVkgDebD76jhI7ltuyi9bBLMT8Q&bvm=bv.129759880,d.eWE
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZzdXrm8vOAhVM1CYKHVyQDhEQtwIIGzAA&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DKfyQ9TxG4-Y&usg=AFQjCNGZVkgDebD76jhI7ltuyi9bBLMT8Q&bvm=bv.129759880,d.eWE


Science Yearlong Instructional Plan - Chemistry 

2 
This is a living document that will be reviewed and revised throughout the year based upon feedback via this survey: https://goo.gl/forms/1AySIYXyauNemYzh2 . 
 

Possible Student Misconceptions:  

● An orbital is the same as an orbit. 

● Air exits between particles in atoms. 

● Electrons orbit the nucleus like the planets orbit the sun. 

● There is an edge or boundary to an atom. 

● Each orbit exits alone in space.            

 

NGSS Performance Expectations: Students who demonstrate understanding can… 

 

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. 

 

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

 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models  

Modeling in 9–12 builds on K–8 and progresses to 
using, synthesizing, and developing models to 
predict and show relationships among variables 
between systems and their components in the 
natural and designed worlds.  

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

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

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

● Plan and conduct an investigation 
individually and collaboratively to produce 

PS1.A: Structure and Properties of Matter  
●  Each atom has a charged substructure 

consisting of a nucleus, which is made of 
protons and neutrons, surrounded by 
electrons. (HS-PS1-1)  

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

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

 

PS1.C: Nuclear Processes   
● Nuclear processes, including fusion, fission, 

and radioactive decays of unstable nuclei, 
involve release or absorption of energy. 

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. 
(HS-PS1-1),(HS-PS1-3) 

 Energy and Matter   
● In nuclear processes, atoms are not 

conserved, but the total number of protons 
plus neutrons is conserved. (HS-PS1-8)  

Structure and Function  
●  Investigating or designing new systems or 

structures requires a detailed examination 
of the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem. (HS-PS2- 
6)  

https://goo.gl/forms/1AySIYXyauNemYzh2
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data to serve as the basis for evidence, and 
in the design: decide on types, how much, 
and accuracy of data needed to produce 
reliable measurements and consider 
limitations on the precision of the data 
(e.g., number of trials, cost, risk, time), and 
refine the design accordingly. (HS-PS1-3) 

 Obtaining, Evaluating, and Communicating 
Information Obtaining, evaluating, and 
communicating information in 9–12 builds on K–8 
and progresses to evaluating the validity and 
reliability of the claims, methods, and designs.   

● Communicate scientific and technical 
information (e.g. about the process of 
development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). (HS-PS2-6) 

The total number of neutrons plus protons 
does not change in any nuclear process. 
(HS-PS1-8) 

 

 PS2.B: Types of Interactions   
● 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-PS1-1),(HS-
PS1-3),(HS-PS2-6) 

Primary CCSS ELA/Literacy Connections: 

RST.9-10.7 Translate quantitative or technical information expressed in 

words in a text into visual form (e.g., a table or chart) and translate 

information expressed visually or mathematically (e.g., in an equation) into 

words. (HS-PS1-1)http://www.corestandards.org/ELA-Literacy/RH/9-10 

RST.11-12.1 Cite specific textual evidence to support analysis of science and 

technical texts, attending to important distinctions the author makes and to 

any gaps or inconsistencies in the account. (HS-PS1-3),(HS-PS2-6)  

Primary CCSS Mathematics Connections 

MP.4 Model with mathematics. (HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently in 

formulas; choose and interpret the scale and the origin in graphs and data 

displays. (HS-PS1-3),(HS-PS1-8),(HS-PS2-6) 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q


Science Yearlong Instructional Plan - Chemistry 

5 
This is a living document that will be reviewed and revised throughout the year based upon feedback via this survey: https://goo.gl/forms/1AySIYXyauNemYzh2 . 
 

WHST.9-12.2 Write informative/explanatory texts, including the narration 

of historical events, scientific procedures/ experiments, or technical 

processes. (HS-PS2-6)  

 

WHST.9-12.7 Conduct short as well as more sustained research projects to 

answer a question (including a self-generated question) or solve a problem; 

narrow or broaden the inquiry when appropriate; synthesize multiple 

sources on the subject, demonstrating understanding of the subject under 

investigation. (HS-PS1-3)  

 

WHST.11-12.8 Gather relevant information from multiple authoritative 

print and digital sources, using advanced searches effectively; assess the 

strengths and limitations of each source in terms of the specific task, 

purpose, and audience; integrate information into the text selectively to 

maintain the flow of ideas, avoiding plagiarism and overreliance on any one 

source and following a standard format for citation. (HS-PS1-3)  

 

WHST.9-12.9 Draw evidence from informational texts to support analysis, 

reflection, and research. (HS-PS1-3) 

 

  

 

 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive 

modeling. (HS-PS1-8),(HS-PS2-6)  

 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. (HS-PS1-3),(HS-PS1-8),(HS-PS2-6) 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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Unit Performance Task: 

● Build a Laser: Students will research how to build a laser, build one and present to class. 

● Fireworks: Students will research how the colors of fireworks relates to electrons, make a media report and present to class. 

  

https://goo.gl/forms/1AySIYXyauNemYzh2
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Unit Pacing  
and 

Duration 

Focus Standards 

with  
CCSS Connections 

Primary Resources 

& 

Supplements 

Assessment 

Atomic 
Structure & 
Properties 

(480 min) 

NGSS: 
 

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 
 
 

CCSS for ELA: 
 

RST.9-10.7  
RST.11-12.1 

WHST.9-12.2 

 WHST.9-12.7  
WHST.11-12.8 

 WHST.9-12.9  
 
 

CCSS for Math: 
 

MP.4 ,  
HSN-Q.A.1, 

   HSN-Q.A.2,  
HSN-Q.A.3  

Primary  Resources: 
 
 
 

NJCTL Atomic-Structure Unit 
 

 
 

GPB Chemistry Course  Episodes 301-
304 
 
 
 

 
          

 
 

        Text Selection 

 

Fireworks Article ( Chem Matters) 
 
 
 

 

 
 

-  

https://goo.gl/forms/1AySIYXyauNemYzh2
https://njctl.org/courses/science/chemistry/atomic-structure/
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/oxidationandreduction/chemmatters-oct2010-fireworks.pdf
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Lesson #1 

Developme
nt of the 
Atomic 
Theory 

(80min) 

 
 

HS-PS1-1.  
 

 
 

 

 Development of Atomic Theory: video 
+ worksheets  
 

 
 
 

Episode 1 quiz ( part of video) 
 
 

Bohr Model Quiz 
 

Lesson #2 

Structure of 
the Atom 

(80 min) 

HS-PS1-1.   
 

Structure of the Atom: video + worksheets 
+ lab 

 

Episode 2 quiz ( video) 
 

Isotope Quiz 
 

Lesson #3 
 

Electrons in 
an Atom 

(80 min) 

HS-PS1-1.   
 

Electrons in an Atom: Video + worksheets 
 

 

Episode 3 quiz (video) 
Orbital Diagram & Electron Configuration 
Quiz 
 

Lesson #4 

Electron 
Distribution 

(160min) 

HS-PS1-1.  
 

Electron Distribution: video + worksheets + 
unit review 

 

          Flame Test Lab (1) 
 

Flame Test Lab (NJCTL) 
 

 

Episode 4 quiz (video) 
 

Quantum Model Quiz 

 
 

Atomic Structure Unit Test 
 

 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.gpb.org/chemistry-study-of-matter/episodes/301
http://www.gpb.org/chemistry-study-of-matter/episodes/301
http://www.gpb.org/chemistry-study-of-matter/episodes/301
https://njctl.org/courses/science/chemistry/atomic-structure/attachments/bohr-model-quiz-v1/
http://www.gpb.org/chemistry-study-of-matter/episodes/302
http://www.gpb.org/chemistry-study-of-matter/episodes/302
http://www.gpb.org/chemistry-study-of-matter/episodes/302
http://www.gpb.org/chemistry-study-of-matter/episodes/302
http://ths.sps.lane.edu/chemweb/unit7/problems/isotopes/
http://www.gpb.org/files/pdfs/gpbclassroom/chemistry/note_ep303.pdf
http://www.gpb.org/files/pdfs/gpbclassroom/chemistry/note_ep303.pdf
https://njctl.org/courses/science/chemistry/atomic-structure/attachments/electron-orbital-diagram-and-electron-configuration-quiz-v1/
https://njctl.org/courses/science/chemistry/atomic-structure/attachments/electron-orbital-diagram-and-electron-configuration-quiz-v1/
http://www.gpb.org/files/pdfs/gpbclassroom/chemistry/note_ep304.pdf
http://www.gpb.org/files/pdfs/gpbclassroom/chemistry/note_ep304.pdf
http://www.gpb.org/files/pdfs/gpbclassroom/chemistry/note_ep304.pdf
https://www.greenwichschools.org/uploaded/faculty/arleene_ferko/Unit_05_LAB_Flame_Tests.doc
https://njctl.org/courses/downloads/attachments/by-md5/f/7/f7a4efd2291acf579b3199138bd650d1/chem_flame-test-lab_2015-09-04.doc
https://njctl.org/courses/science/chemistry/atomic-structure/attachments/quantum-model-quiz-v1/
https://njctl.org/courses/science/chemistry/atomic-structure/attachments/atomic-structure-test-v1/
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Unit Title: Periodic Table & Trends 

Unit Summary: 

 

In this unit students  reinforce what they learned in the previous unit; that all matter is composed of extremely small parts called atoms.  They 
also  learned that each atom has unique properties, depending upon the number and arrangement of the subatomic particles within it.  In this 
unit students will  discover that there is an orderly progression from the lightest to the heaviest atoms and that this pattern is organized on the 
Periodic Table of elements.  Through the study of the development of the Periodic Table, students discover that unknown elements were 
predicted based on empty spaces in the table.  They learn that vertical columns represent families of elements, related by common properties.  
They are also introduced to the idea that chemical changes can be explained in terms of the arrangement and motion of atoms and molecules.  
Finally, students learn that the Periodic Table continues to be useful as more is learned about the structural parts of atoms, their electrical 
charges, and their associated properties.  

 

Related Phenomena: 
● Several girls died from exposure to the element radium. Why did this element, and no other element, cause them to die? 

                                                Article "Girls die from Radium 

                                              ARTICLE 2- Girls die from Radium 

 

                                            
Essential Questions: 

●  Why is radium such a dangerous element?  

●  What is the atomic structure of elements like radium? 
●   What are the isotopes of radium?  
●  How does atomic structure influence the qualities of an 

element?  

Enduring Understandings: 

● Observed patterns in nature guide organization and 

classification. 

● Observed patterns prompt questions about relationships and 

causes underlying them.  

● Patterns exist everywhere in regularly occurring shapes or 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.npr.org/2014/12/28/373510029/saved-by-a-bad-taste-one-of-the-last-radium-girls-dies-at-107
https://books.google.com/books?id=NSgDAAAAMBAJ&pg=PA17&lpg=PA17&dq=girls+die+from+radium+activity&source=bl&ots=2eiEyxgyek&sig=mB1Aq80fhSgX7xK1ctV9g8d0zfQ&hl=en&sa=X&ved=0ahUKEwiq_pampMvOAhUBTCYKHei5BSgQ6AEIODAE#v=onepage&q=girls%20die%20from%20radium%20activity&f=false
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●  What makes an element radioactive?  
 

 

 

 

 

 

structures, repeating events, or repeated relationships.  

● The arrangement of the Periodic Table is based on structures, 

patterns and relationships.  

● The elements, arranged by increasing atomic number, exhibit 

periodic trends in properties.  

● Chemical and physical properties of an element are determined 

by the element’s structure.  

● The Periodic Table is dynamic as a result of scientific discovery.  

Possible Student Misconceptions: 

● The Periodic Table provides only an element’s name, symbol, atomic number, and atomic mass.  

●  The more subatomic particles contained in an atom, the larger the atom. 

https://goo.gl/forms/1AySIYXyauNemYzh2
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NGSS Performance Expectations: Students who demonstrate understanding can… 

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-PS1-8. 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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

 

● Developing and using models  Illustrate 
relationships between components of a 
system (HS-PS1-8)  

 

 

●  Predict relationships between systems 
(HS-PS1-1)  

PS1.A: Structure and Properties of Matter  
●  Each atom has a charged substructure 

consisting of a nucleus, which is made of 
protons and neutrons, surrounded by 
electrons. (HS-PS1-1)  

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

● The repeating patterns of this table 
reflect patterns of outer electron states. 
(HS-PS1-1) 

 PS1.C: Nuclear Processes   
● Nuclear processes, including fusion, 

fission, and radioactive decays of 
unstable nuclei, involve release or 
absorption of energy. The total number 
of neutrons plus protons does not 
change in any nuclear process. (HS-PS1-
8)  

 

● Patterns (HS-PS1-1)  

 

 

● Energy and Matter (HS-PS1-8)   

Primary CCSS ELA/Literacy Connections: 

 

 RST.11-12 - Cite strong and thorough textual evidence to support 

analysis of what the text says explicitly as well as inferences drawn 

from the text.  

Primary CCSS Mathematics Connections: 

 

MP.4 Model with mathematics. (HS-PS1-8) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive 

modeling. (HS-PS1-8),(HS-PS2-6)  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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RST.9-10.7 - Translate quantitative or technical information expressed 

in words in a text into visual form (e.g., a table or chart) and translate 

information expressed visually or mathematically (e.g., in an equation) 

into words.  

 

 

 

 

 

 

 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. (HS-PS1-3),(HS-PS1-8),(HS-PS2-

6) 

 

 

Unit Performance Task: 

Students will create a brochure making people aware of the properties and dangers of radium. The brochure will apply scientific reasoning, 

theory and models to link evidence to support the conclusion that people with wells should have their water tested for the presence of radium 

Video " How to Make a Brochure" 

 

Museum of Elements 

 You will be divided into groups and assigned a category of elements.  You and your group will create an exhibit (poster) for our 
museum based on your research of your category of elements and some specific elements in your category.  You will present the 
exhibit to teach the rest of the class about your category.  Lastly, you will create test questions based your exhibit to quiz the class on 
what they learned. 

  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
https://www.youtube.com/watch?v=HmP65at4EEw
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Curricular Resources 

& 

Supplements 

Assessment 

Periodic Trends 

(400 Minutes) 

NGSS: 
 

HS-PS1-1.  

HS-PS1-8.  

HS-PS-1-3  

 
 
 

CCSS for ELA: 
 

RI.9-10.1 -  

RST.9-10.7 -  

 

CCSS for Math: 
 

MP.4  

HSN-Q.A.2   

HSN-Q.A.3  

 

Curricular Resources: 
 

NJCTL Periodic-Trends Unit  
 

GPB Chemistry Unit Periodic Trends 
Episodes 401-403 

 
 
 
 
 
 
 

 
 

         

Quizzes 
 

Episodes 1-3 

Note: quizzes at end of 
episode and part of 
notetaking guide.  

 
 
 

 
                                   
 

                             
 
 
 
 

 
                          

 
 

https://goo.gl/forms/1AySIYXyauNemYzh2
https://njctl.org/courses/science/chemistry/periodic-trends/
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
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Lesson # 1 

History of the 
Periodic Table  
(80 minutes) 

NGSS: 
 
 

HS-PS1-1 

       Supplements: 
 
 
 

  History of the Periodic Table  
Video+worksheets 

 
 

 

Episode 1 quiz (video) 
 

Atomic Radius Quiz 

 
 

Lesson #2 

Organization of 
the Periodic 

Table 

(80 minutes) 

 

HS-PS1-1. 

HS-PS1-8.  

 
   
 

   Organization of the Periodic Table video 
+  
  worksheets 

 
 

Episode 2 quiz ( video) 
 

Electronegativity-and-metallic-
character-quiz/ 

 

Lesson #3 

Periodic Trends  
(240 minutes) 

HS-PS1-1. 

HS-PS1-8.  

HS-PS-1-3 
 

 

  Periodic Trends video + worksheets + 
lab + unit  
 review 

 
 

  Trends Lab 
 

 Demonstration 
 

 

Episode 3 quiz (video) 
Metallic-character-and-periodic-
trends-lab-quiz-2013-09-09.doc 

 
  
 Ionization-energy-quiz/ 
 
 

Periodic-Trends-test-v1-2/ 

 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.gpb.org/chemistry-study-of-matter/episodes/401
http://www.gpb.org/chemistry-study-of-matter/episodes/401
http://www.gpb.org/chemistry-study-of-matter/episodes/401
http://www.gpb.org/chemistry-study-of-matter/episodes/401
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/atomic-radius-quiz/
http://www.gpb.org/chemistry-study-of-matter/episodes/402
http://www.gpb.org/chemistry-study-of-matter/episodes/402
http://www.gpb.org/chemistry-study-of-matter/episodes/402
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/electronegativity-and-metallic-character-quiz/
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/electronegativity-and-metallic-character-quiz/
http://www.gpb.org/chemistry-study-of-matter/episodes/403
http://www.gpb.org/chemistry-study-of-matter/episodes/403
http://www.gpb.org/chemistry-study-of-matter/episodes/403
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/metallic-character-and-periodic-trends-lab/
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/magnesium-sodium-demo/
https://njctl.org/courses/downloads/attachments/by-md5/a/8/a8a3b7e5dffe4e657794b6b798cdf069/metallic-character-and-periodic-trends-lab-quiz-2013-09-09.doc
https://njctl.org/courses/downloads/attachments/by-md5/a/8/a8a3b7e5dffe4e657794b6b798cdf069/metallic-character-and-periodic-trends-lab-quiz-2013-09-09.doc
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/ionization-energy-quiz/
https://njctl.org/courses/science/chemistry/periodic-trends/attachments/periodic-trends-test-v1-2/


Science Yearlong Instructional Plan - Chemistry 

16 
This is a living document that will be reviewed and revised throughout the year based upon feedback via this survey: https://goo.gl/forms/1AySIYXyauNemYzh2 . 
 

 
 

Unit Title: Intermolecular and Intramolecular Forces  

Unit Summary: 

 In this unit students will learn that atoms of almost every element have the ability to combine with other atoms to form more complex 
structures. The forces of attraction that bind them together are chemical bonds (intramolecular forces).  

To understand chemistry, the nature and origin of chemical bonds is important, since the basis of chemical reactions is the forming and the 
breaking of bonds and the changes in bonding forces. There are two main classes of bonding forces: covalent bonds and ionic bonds. Covalent 
bonding deals with the sharing of electrons between atoms. Ionic bonding deals with the transfer of electrons between atoms. 

Students will also learn that there are  forces  that hold molecules together called intermolecular forces. The energy required to break 
molecules apart is much smaller than a typical bond-energy, but intermolecular forces play important roles in determining the properties of a 
substances.   Intermolecular forces are particularly important in terms how molecules interact and form biological organisms or even life. This 
link gives an excellent introduction to the interactions between molecules. 

 

 

Related Phenomena: 
● Hydrogen Bonding: 

               Students will be able to demonstrate and explain  how the hydrogen bonding phenomena relates to a particular  substance or group of   

               substances via some presentation media. 
●  Molecular Shape: 

             Molecular Model Mobile Project 

            Students will choose a  real substance, build model, determine shape, polarity, types of  intermolecular forces (london dispersion, dipole  

            dipole, hydrogen bonding,) ,uses,  and predict some bulk properties. 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.lhup.edu/~rkleinma/Chem220/CH1Notes/CH1f.html
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Essential Questions: 

●  Why do bonds form?   

● What are the major similarities and differences between ionic 

and covalent bonds?   

● How do shape, electronegativity, and polarity relate to one 

another?   

● How can the shape, bond angles, and polarity be predicted using 

VSEPR theory?   

● How does metallic bonding structure affect the properties of a 

metal? 

● How does crystal lattice structure affect the properties of an 

ionic compound?  

● What are the rules for ionic, covalent, and acid naming and 

formula writing? 

Enduring Understandings:  

● Almost everything a person sees or touches in daily life—the air 

we breathe, the food we eat, the clothes we wear, and so on—is 

the result of a chemical bond, or, more accurately, many 

chemical bonds. 

 

● The world is generally not composed of isolated atoms; rather, 

atoms bond to one another to form molecules and hence 

chemical compounds. Not all chemical bonds are created equal: 

some are weak and some very strong, a difference that depends 

primarily on the interactions of electrons between atoms.  

  

Possible Student Misconceptions:               

● "Bonding must be either ionic or covalent."  

It is a common student misconception that a bond between two atoms, A-B, is either purely covalent or purely ionic. No compound is 100% ionic. If 

the bond involves the same atoms (a homonuclear bond, A-A) then the bond must be 100% covalent because neither atom has the ability to 

attract the electron pair more strongly than the other. However, if the bond involves different atoms (a heteronuclear bond, A-B) the bond will 

have mixed covalent and ionic character. This means there will be a percent ionic character. Thus, except when the two atoms that are bonded are 

the same element (for example, two oxygen atoms), a bond is always partially covalent, partially ionic. The reason for this is that an electron is 

never completely transferred from one atom to another. The electron is shared rather than completely transferred. The sharing is a matter of 

degree-the concept of a polar bond. The best way to teach bonding is to show that there is a gradual progression from 100% pure covalent bond 

(homonuclear) to one that is about 98% ionic. 

● "Bond energies can be reliably used to calculate heats of reaction."  

https://goo.gl/forms/1AySIYXyauNemYzh2
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This value may differ from ΔH determined from heats of formation since the bonding energy tables are derived from averages of bond energies. It 

is therefore best to avoid using bond energies to calculate ΔH. 

● "Mathematical or mental constructs such as electron clouds represent something solid."  

When solid models are used to illustrate atomic scale events, it is possible to produce this misconception among students. It is quite natural for 

students to develop this picture since both solid models and pictures resemble solids. Caution students about taking an overly-literal view of such 

models. 

● "Intermolecular bonds are the same as intramolecular bonds."  

There's quite a difference between these two types of bonds, despite their "sound-alike" nature. For example, liquid nitrogen has a low boiling 

point (-147 ∞C) due to relatively weak intermolecular van der Waals forces. Yet temperatures of several thousand degrees Celsius do not cause 

appreciable decomposition of N2 molecules because the nitrogen atoms in the N2 molecule are bonded with a triple covalent intramolecular bond. 

This is a strong, primary chemical bond whereas van der Waals forces are quite weak intermolecular forces that require relatively little energy to 

overcome. 

● "Covalent bonds must be weak because covalent compounds are generally soft with low melting points (< 300 ∞C)."  

Actually, this is a case of confusing intermolecular with intramolecular bonding. See the discussion above for Item 4. 

https://goo.gl/forms/1AySIYXyauNemYzh2
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NGSS Performance Expectations: Students who demonstrate understanding can… 

 

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. 

 

 

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

 

 

 

 

 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models  

Modeling in 9–12 builds on K–8 and progresses 
to using, synthesizing, and developing models 
to predict and show relationships among 
variables between systems and their 
components in the natural and designed 
worlds.  

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

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

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

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

PS1.A: Structure and Properties of Matter  
●  Each atom has a charged substructure 

consisting of a nucleus, which is made of 
protons and neutrons, surrounded by 
electrons. (HS-PS1-1)  

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

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

 

 

PS1.C: Nuclear Processes   
● Nuclear processes, including fusion, 

fission, and radioactive decays of 
unstable nuclei, involve release or 
absorption of energy. The total number 
of neutrons plus protons does not 
change in any nuclear process. (HS-PS1-
8) 

 

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. 
(HS-PS1-1),(HS-PS1-3) 

 Energy and Matter   
● In nuclear processes, atoms are not 

conserved, but the total number of 
protons plus neutrons is conserved. (HS-
PS1-8)  

Structure and Function  
●  Investigating or designing new systems 

or structures requires a detailed 
examination of the properties of 
different materials, the structures of 
different components, and connections 
of components to reveal its function 
and/or solve a problem. (HS-PS2- 6)  

https://goo.gl/forms/1AySIYXyauNemYzh2
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refine the design accordingly. (HS-PS1-3) 

 Obtaining, Evaluating, and Communicating 
Information Obtaining, evaluating, and 
communicating information in 9–12 builds on 
K–8 and progresses to evaluating the validity 
and reliability of the claims, methods, and 
designs.   

● Communicate scientific and technical 
information (e.g. about the process of 
development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). (HS-PS2-6) 

 PS2.B: Types of Interactions   
● 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-PS1-1),(HS-PS1-3),(HS-PS2-
6) 

Primary CCSS ELA/Literacy Connections: 

 

RST.11-12 - Cite strong and thorough textual evidence to support 

analysis of what the text says explicitly as well as inferences drawn 

from the text. 

RST.9-10.7 - Translate quantitative or technical information expressed 

in words in a text into visual form (e.g., a table or chart) and translate 

information expressed visually or mathematically (e.g., in an equation) 

into words.  

 

Primary CCSS Mathematics Connections: 

MP.4 Model with mathematics. (HS-PS1-8) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive 

modeling. (HS-PS1-8),(HS-PS2-6)  

 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. (HS-PS1-3),(HS-PS1-8),(HS-

PS2-6) 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/ELA-Literacy/RH/9-10
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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Unit Performance Task: 

● Demo or Media Presentation demonstrating the “Hydrogen Bonding” phenomena as it relates to a substance or group of substances. 

● Molecular Model Mobile Project 

 

  

https://goo.gl/forms/1AySIYXyauNemYzh2
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Curricular Resources 

& 

Supplements 

Assessment 

Bonding Unit 

(480 min) 

NGSS: 
 

HS PS 1-1  
HS PS 1-3 

HS PS 1-6 

HS PS 2-6  
 

CCSS for ELA: 
 

RI.9-10.1 -  

RST.9-10.7 -  

CCSS for Math: 
 
 

MP.4  

HSN-Q.A.2   

HSN-Q.A.3  

 
 

 

Curricular Resources: 
 
 

NJCTL Bonding-and-Ionic-Compounds 
Unit 

 
 
 

 

GPB Chemistry Unit Bonding Episodes 
501-503   
 
 
 
 
 

Enrichment: 
 

NJCTL Ionic Bonding Virtual Lab doc 
 
 
 

Brightstorm"chemical-
bonds/intermolecular-forces videos 

 
 

           _ionicbonding interactive activity  
 

Quizzes: 
 

Episodes 1, 2, 3 quizzes 

Note: at end of each 
episode 
 
 
 
 
 
 

                          
                      

 
 
 
 

https://goo.gl/forms/1AySIYXyauNemYzh2
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
https://njctl.org/courses/downloads/attachments/by-md5/e/3/e3ebed48a12535e86c5cf2ec8d1e68af/virtual-lab-ionic-bonding-and-ionic-formulas-2015-11-301.doc
https://www.brightstorm.com/science/chemistry/chemical-bonds/intermolecular-forces/
https://www.brightstorm.com/science/chemistry/chemical-bonds/intermolecular-forces/
http://www.pbslearningmedia.org/asset/lsps07_int_ionicbonding/
http://www.pbslearningmedia.org/asset/lsps07_int_ionicbonding/
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Lesson #1 

Introduction to 
Bonding 

(180 Minutes) 

 
 

HS PS 1-1  
HS PS 1-3 

HS PS 1-6 

HS PS 2-6  

 

         Supplements: 
 

Introduction to Bonding Video+ 
notetaking guide + worksheets 
 
 

 

Episode 1 quiz (video) 
 

Ions-quiz/ 

 
 

Names-and-formulas-of-ionic-
compounds-lab/ 
 

 

Ionic-bonding-and-ionic-compounds-
quest 

 

Lesson #2 

Bonding Part 2 

(80 minutes) 

 

HS PS 1-1  
HS PS 1-6 

HS PS 2-6  

 
 

Bonding Part 2 video + notetaking guide + 
worksheets 

 

 

Episode 2 quiz ( video) 
 

Covalent-bonding-quiz/ 

 

Leson #3 

Molecular 
Geometry 

(80 min) 

 

HS PS 1-1  
HS PS 1-3 

HS PS 1-6 

HS PS 2-6  

 
 

Molecular Geometry video + notetaking 
guide + worksheets + lab+ review for unit 

test 
 

 VSEPR-numbers-and-geometry-quiz/ 
                           
 Intermolecular-forces-quiz/ 
 

All-bonding-test/ 

 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.gpb.org/chemistry-study-of-matter/episodes/501
http://www.gpb.org/chemistry-study-of-matter/episodes/501
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/attachments/ions-quiz/
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/attachments/names-and-formulas-of-ionic-compounds-lab/
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/attachments/names-and-formulas-of-ionic-compounds-lab/
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/attachments/ionic-bonding-and-ionic-compounds-quest/
https://njctl.org/courses/science/chemistry/ionic-bonding-and-ionic-compounds/attachments/ionic-bonding-and-ionic-compounds-quest/
http://www.gpb.org/chemistry-study-of-matter/episodes/502
http://www.gpb.org/chemistry-study-of-matter/episodes/502
https://njctl.org/courses/science/chemistry/covalent-bonding-and-molecular-compounds/attachments/covalent-bonding-quiz/
http://www.gpb.org/chemistry-study-of-matter/episodes/503
http://www.gpb.org/chemistry-study-of-matter/episodes/503
http://www.gpb.org/chemistry-study-of-matter/episodes/503
https://njctl.org/courses/science/chemistry/covalent-bonding-and-molecular-compounds/attachments/vsepr-numbers-and-geometry-quiz/
https://njctl.org/courses/science/chemistry/intermolecular-forces/attachments/intermolecular-forces-quiz/
https://njctl.org/courses/science/chemistry/covalent-bonding-and-molecular-compounds/attachments/all-bonding-test/
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Unit Title: Chemical Reactions 

Unit Summary: 

A chemical reaction involves the breaking and reforming of chemical bonds to create new substances. Every reaction involves energy and must 
express the conservation of mass. Chemical reactions are important in everyday life. Understanding the energy and equilibrium of reactions is 
important in industry. 

The performance expectations in the topic 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 able to explain 
important biological and geophysical phenomena. 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.  

 

Related Phenomena: 
● When baking soda (a solid) and vinegar (a liquid) are combined, a gas is produced.  
● Plastics (petroleum products) are found in thousands of everyday objects.  
● When calcium chloride is dissolved in water, the temperature of the water decreases. 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
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Essential Questions: 

● What is a chemical reaction?  
● How can the conservation of mass during a reaction be 

demonstrated?  
●  What are the different types of reactions and how can their 

products be predicted?   
● How does the periodic table help predict the reactivity of 

elements?  
● How is energy involved in a chemical reaction?   
● How do substances combine or change (react) to make new 

substances? 
● How does one characterize and explain these reactions and make 

predictions about them? 

Enduring Understandings:  

●  A chemical reaction is the breaking and forming of chemical 

bonds to produce new substances. 

●  Chemical reactions can be expressed as equations. These 

demonstrate the law of conservation of mass by showing an equal 

number of atoms of each element in the reactants and products.  

●  Chemical reactions can be classified by type, which helps to 

predict products. They can also be classified by energy loss or 

gain.  

● The ordering of the elements on the periodic table reflects trends 

in reactivity. 

Possible Student Misconceptions:               

● Students think that the sum of the coefficients must be the same on both sides for an equation to be balanced. 

● Why reactions occur. 

● How reactions occur at the electronic level. 

● How reactions occur at the molecular level. 

 

NGSS Performance Expectations: Students who demonstrate understanding can… 

 

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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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. 

 

 

 

 

 

 

 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
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Developing and Using Models 
Modeling in 9–12 builds on K–8 and progresses 

to using, synthesizing, and developing models 

to predict and show relationships among 

variables between systems and their 

components in the natural and designed 

worlds. 

● Develop a model based on evidence 

to illustrate the relationships 

between systems or between 

components of a system. (HS-PS1-4) 
Using Mathematics and Computational 
Thinking 
Mathematical and computational thinking at 

the 9–12 level builds on K–8 and progresses to 

using algebraic thinking and analysis, a range of 

linear and nonlinear functions including 

trigonometric functions, exponentials and 

logarithms, and computational tools for 

statistical analysis to analyze, represent, and 

model data. Simple computational simulations 

are created and used based on mathematical 

models of basic assumptions. 

● Use mathematical representations of 

phenomena to support claims. (HS-

PS1-7) 
Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 

solutions in 9–12 builds on K–8 experiences and 

progresses to explanations and designs that are 

PS1.A: Structure and Properties of Matter 
● The periodic table orders elements 

horizontally by the number of 

protons in the atom’s nucleus and 

places those with similar chemical 

properties in columns. The repeating 

patterns of this table reflect patterns 

of outer electron states. (HS-PS1-2) 

(Note: This Disciplinary Core Idea is 

also addressed by HS-PS1-1.) 

● 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. (HS-PS1-4) 
PS1.B: Chemical Reactions 

● Chemical processes, their rates, and 

whether or not energy is stored or 

released can be understood in terms 

of the collisions of molecules and the 

rearrangements of atoms into new 

molecules, with consequent changes 

in the sum of all bond energies in the 

set of molecules that are matched by 

changes in kinetic energy. (HS-PS1-

4),(HS-PS1-5) 

● In many situations, a dynamic and 

condition-dependent balance 

between a reaction and the reverse 

reaction determines the numbers of 

 
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. (HS-PS1-2),(HS-PS1-5) 
Energy and Matter 

● The total amount of energy and 

matter in closed systems is 

conserved. (HS-PS1-7) 

● 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. (HS-PS1-4) 
Stability and Change 

● Much of science deals with 

constructing explanations of how 

things change and how they remain 

stable. (HS-PS1-6) 
  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
         Connections to Nature of Science 
  
Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 

● Science assumes the universe is a 

vast single system in which basic laws 

are consistent. (HS-PS1-7) 
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supported by multiple and independent 

student-generated sources of evidence 

consistent with scientific ideas, principles, and 

theories. 

● Apply scientific principles and 

evidence to provide an explanation 

of phenomena and solve design 

problems, taking into account 

possible unanticipated effects. (HS-

PS1-5) 

● Construct and revise an explanation 

based on valid and reliable evidence 

obtained from a variety of sources 

(including students’ own 

investigations, models, theories, 

simulations, peer review) and the 

assumption that theories and laws 

that describe the natural world 

operate today as they did in the past 

and will continue to do so in the 

future. (HS-PS1-2) 

● Refine a solution to a complex real-

world problem, based on scientific 

knowledge, student-generated 

sources of evidence, prioritized 

criteria, and tradeoff considerations. 

(HS-PS1-6) 

all types of molecules present. (HS-

PS1-6) 

● 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. (HS-PS1-

2),(HS-PS1-7) 
ETS1.C: Optimizing the Design Solution 

● Criteria may need to be broken down 

into simpler ones that can be 

approached systematically, and 

decisions about the priority of certain 

criteria over others (trade-offs) may 

be needed. (secondary to HS-PS1-6) 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208


Science Yearlong Instructional Plan - Chemistry 

30 
This is a living document that will be reviewed and revised throughout the year based upon feedback via this survey: https://goo.gl/forms/1AySIYXyauNemYzh2 . 
 

Primary CCSS ELA/Literacy Connections: 

RST.11-12.1 Cite specific textual evidence to support analysis of science 

and technical texts, attending to important distinctions the author 

makes and to any gaps or inconsistencies in the account. (HS-PS1-

3),(HS-PS2-6)  

WHST.9-12.2 Write informative/explanatory texts, including the 

narration of historical events, scientific procedures/ experiments, or 

technical processes. (HS-PS2-6)  

WHST.9-12.5 Develop and strengthen writing as needed by planning, 

revising, editing, rewriting, or trying a new approach, focusing on 

addressing what is most significant for a specific purpose and audience. 

(HS-PS1-2) 

 WHST.9-12.7 Conduct short as well as more sustained research 

projects to answer a question (including a self-generated question) or 

solve a problem; narrow or broaden the inquiry when appropriate; 

synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-PS1-3)  

 

 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, 

audio, visual, and interactive elements) in presentations to enhance 

understanding of findings, reasoning, and evidence and to add interest. 

Primary CCSS Mathematics Connections: 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently 

in formulas; choose and interpret the scale and the origin in graphs and 

data displays. (HS-PS1-3),(HS-PS1-8),(HS-PS2-6) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive 

modeling. (HS-PS1-8),(HS-PS2-6)  

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. (HS-PS1-3),(HS-PS1-8),(HS-

PS2-6) 
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Unit Performance Task: 

Reaction Chemistry Performance Assessment ( rubric and teacher's key attached below) 

http://www.newhavenscience.org/capt/SampleLabTasksWithQuest/Reaction.doc 
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Curricular Resources 

& 

Supplements 

Assessment 

Chemical 
Reaction Unit 

(480 Minutes ) 

NGSS: 
 

HS-PS1-2. 

HS-PS1-4. 

HS-PS1-7. 

 

CCSS for ELA: 
 

RST.11-12.1  

WHST.9-12.2  

WHST.9-12.5  

WHST.9-12.7 

SL.11-12.5  

 

CCSS for Math: 
 

MP.2  

MP.4 

Curricular Resources: 
 

NJCTL Chemical-Reactions Unit 

 

        GPB Chemistry Chemical Reactions 
Unit:   
      Episodes 601-605 
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HSN-Q.A.1 

 HSN-Q.A.2  

 HSN-Q.A.3  

Lesson #1 

How to Write 
Chemical 
Formulas 

(80 Minutes) 

NGSS: 

 

 

HS-PS1-2. 

HS-PS1-4. 

HS-PS1-7. 
 

 

 Supplements: 
 
 
 

 

 How to Write Chemical Formulas video + 
notetaking guide + worksheets 

 
 
 

 
 
 
 

Episode 1 quiz (video) 
 

 Skeletal Equations Quiz 

Lesson #2 

Writing 
Molecular 
Formulas 

(80 min) 

HS-PS1-2. 

HS-PS1-4. 

HS-PS1-7 

 
 

Writing Molecular Formulas & 
Introduction to Organic Chemistry video + 

notetaking guide + Alkenes Lab 
 

 
 

Episode 2 quiz (video) 
 

  Alkene Lab 

Lesson #3 

Naming 
Compounds 

(80 min) 

HS-PS1-2. 

HS-PS1-4. 

HS-PS1-7 

 
 

Naming Compounds video + notetaking 
guide + worksheets + lab 

 

 

Episode 3 quiz ( video) 
 

 Lab 

 

Lesson #4 

Writing Word 

 

HS-PS1-2. 

 
 
 

 
 

Episode 4 quiz (video) 
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Equations and 
Balancing 

(80 min) 
 
 

HS-PS1-4. 

HS-PS1-7 

 

 

Writing Word Equations & Balancing 
video+  notetaking guide + worksheets 

 

 

Balancing Equations Quiz 

 
 
 
 
 
 
 
 

Lesson #5 

Types of 
Reactions 

(160 min) 

 

 

 

HS-PS1-2. 

HS-PS1-4. 

HS-PS1-7 

 

 Types of Reactions and Predicting 
Products video + notetaking guide + 

worksheets + unit review sheet 
 

 
 

Chemical-Reactions-Lab-1-2013-03-
01.doc 

 

 

Identifying-and-Predicting-Chemical-
Reactions- 
Quiz 
 
 

Reactions-and-Balancing-Chemical-
Equations- 
Quiz 
 
 

Test 

Chemical Reactions Unit Test 

 
 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.gpb.org/chemistry-study-of-matter/episodes/604
http://www.gpb.org/chemistry-study-of-matter/episodes/604
http://www.gpb.org/chemistry-study-of-matter/episodes/604
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/balancing-equations-quiz/
http://www.gpb.org/chemistry-study-of-matter/episodes/605
http://www.gpb.org/chemistry-study-of-matter/episodes/605
http://www.gpb.org/chemistry-study-of-matter/episodes/605
https://njctl.org/courses/downloads/attachments/by-md5/8/4/845ba18dbd3674aeb0c04525bbe6c4b0/chemical-reactions-lab-1-2013-03-01.doc
https://njctl.org/courses/downloads/attachments/by-md5/8/4/845ba18dbd3674aeb0c04525bbe6c4b0/chemical-reactions-lab-1-2013-03-01.doc
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/identifying-and-predicting-chemical-reactions-quiz/
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/identifying-and-predicting-chemical-reactions-quiz/
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/identifying-and-predicting-chemical-reactions-quiz/
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/reactions-and-balancing-chemical-equations-quiz/
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/reactions-and-balancing-chemical-equations-quiz/
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/reactions-and-balancing-chemical-equations-quiz/
https://njctl.org/courses/science/chemistry/chemical-reactions/attachments/reactions-test/
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Unit Title: Mole Calculations 

Unit Summary: 

This unit is important as it introduces the concept of Avogadro’s number or the mole concept that is used to describe a quantity of extremely 
small particles that exist on a molecular level such as atoms and molecules.  Just as one dozen represents 12 eggs, a mole of a substance is equal 
to 6.02 x 1023 representative particles of that substance (Avogadro’s number).  It builds on students’ previous encounters with atomic structure 
and defining atoms and molecules as well as the difference between elements and compounds.   

Students have previously written chemical formulas and discussed naming chemical compounds.  Additionally, the unit is important as the 
concept of the mole is essential to the understanding of concentrations of matter at the molecular level and leads to the term molarity, which is 
common with chemical solutions.  The mole concept addresses measuring matter and lays the foundation for understanding mole-mass and 
mole-volume relationships of matter.  Additionally, it is needed to understand chemical reactions and balancing equations and the 
corresponding stoichiometry that accompanies chemical reactions.  

 

Related Phenomena: 
●   1 mole of any substance = 6.02 x10 23 particles  as  1 dozen of any objects = 12 pieces 

Essential Questions: 

● How many atoms are there in 1 g of sugar? 

● What is the mass of 100 ml of Hydrogen? 

● What is the percent composition of table salt? 

● How do we determine the formula of a compound  from the 

percent composition? 

 

 

Enduring Understandings:  

●  Units are needed to quantify matter.  

 

●   Counting, measuring the mass or measuring the volume are 

ways to determine how much material is present. 

●  Atoms and molecules are extremely small particles and units 

are needed to more easily discuss in a practical manner and to 

represent quantities of matter that exist and react with other 

https://goo.gl/forms/1AySIYXyauNemYzh2
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substances. 

●  Atoms and molecules interact and react in measureable, 

proportional and quantifiable ways. 

●  Concentrations can be expressed in multiple ways to reflect or 

represent the purity of materials. 

Possible Student Misconceptions:               

●  Students’ misconceptions include the idea that the term mole represents mass and not quantity or number of particles.   

                  For example, students may think that a mole of carbon atoms has the same mass as a mole of hydrogen atoms.  

●   Also another potential misconception is thinking that a mole represents the number of atoms in a compound.   

                  For example, carbon dioxide (CO2) is made up of one atom of carbon and two atoms of oxygen in each molecule.  A 

                  mole of carbon dioxide would have Avogadro’s number of CO2 molecules but would have three times the number of 

                  atoms, 1 carbon and 2 oxygen atoms for each molecule of CO2. 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
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NGSS Performance Expectations: Students who demonstrate understanding can… 

 

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

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Using Mathematics and Computational 
Thinking Mathematical and computational 
thinking at the 9–12 level builds on K–8 and 
progresses to using algebraic thinking and 
analysis, a range of linear and nonlinear 
functions including trigonometric functions, 
exponentials and logarithms, and 
computational tools for statistical analysis to 
analyze, represent, and model data. Simple 
computational simulations are created and 
used based on mathematical models of basic 
assumptions.  

● Use mathematical representations of 
phenomena to support claims. (HS-PS1-
7) 

PS1.B: Chemical Reactions  Chemical processes, 
their rates, and whether or not energy is stored 
or released can be understood in terms of the 
collisions of molecules and the rearrangements 
of atoms into new molecules, with consequent 
changes in the sum of all bond energies in the 
set of molecules that are matched by changes 
in kinetic energy. (HSPS1-4),(HS-PS1-5)  In many 
situations, a dynamic and condition-dependent 
balance between a reaction and the reverse 
reaction determines the numbers of all types of 
molecules present. (HS-PS1-6)  The fact that 
atoms are conserved, together with knowledge 
of the chemical properties of the elements 
involved, can be used to describe and predict 
chemical reactions. (HS-PS1-2),(HS-PS1-7) 

 

Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems   

● Science assumes the universe is a vast 
single system in which basic laws are 
consistent. (HS-PS1-7)  

Primary CCSS ELA/Literacy Connections: 

RST.11-12.1 Cite specific textual evidence to support analysis of science 

and technical texts, attending to important distinctions the author 

makes and to any gaps or inconsistencies in the account. (HS-PS1-

3),(HS-PS2-6)  

WHST.9-12.2 Write informative/explanatory texts, including the 

narration of historical events, scientific procedures/ experiments, or 

technical processes. (HS-PS2-6)  

WHST.9-12.5 Develop and strengthen writing as needed by planning, 

revising, editing, rewriting, or trying a new approach, focusing on 

Primary CCSS Mathematics Connections: 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently 

in formulas; choose and interpret the scale and the origin in graphs and 

data displays. (HS-PS1-3),(HS-PS1-8),(HS-PS2-6) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive 

modeling. (HS-PS1-8),(HS-PS2-6)  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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addressing what is most significant for a specific purpose and audience. 

(HS-PS1-2) 

 WHST.9-12.7 Conduct short as well as more sustained research projects 

to answer a question (including a self-generated question) or solve a 

problem; narrow or broaden the inquiry when appropriate; synthesize 

multiple sources on the subject, demonstrating understanding of the 

subject under investigation. (HS-PS1-3)  

 

 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, 

audio, visual, and interactive elements) in presentations to enhance 

understanding of findings, reasoning, and evidence and to add interest. 

 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. (HS-PS1-3),(HS-PS1-8),(HS-

PS2-6) 

 

Unit Performance  

● How big is big?, Measure a Mole , & Mole Map 

Task:https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/9-

12%20Science%20Block%20Chemistry%20Framework%20%20Finding%20Order.pdf 

 

  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/9-12%20Science%20Block%20Chemistry%20Framework%20%20Finding%20Order.pdf
https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/9-12%20Science%20Block%20Chemistry%20Framework%20%20Finding%20Order.pdf
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Curricular Resources 

& 

Supplements 

Assessment 

Mole 
Calculations Unit  

 (480 min) 

NGSS: 
 
 

          HS-PS1-7 
 

 

CCSS for ELA: 
           RST.9-10.7  

          RST.11-12.1 

          WHST.9-12.2  

          WHST.9-12.5  

          WHST.9-12.7 

CCSS for Math: 
 

       MP.2  
         HSN-Q.A.1  

         HSN-Q.A.2 

         HSN-Q.A.3  

 

 
 
 
 

Curricular Resources: 
 

         NJCTL Mole-Calculations Unit 
 
 
 

 

GPB Chemistry Mole Calculations 
Unit: Episodes 701-703 
 
 
 
 
 
 

 
 

          

 
 
 

 
 
 
 
 
 
 

https://goo.gl/forms/1AySIYXyauNemYzh2
https://njctl.org/courses/science/chemistry/mole-calculations/
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
http://www.gpb.org/chemistry-study-of-matter/students/chemistry/all
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Lesson# 1  
Mole & Molar 

Mass 
Calculations 

(160 Minutes) 

NGSS: 
 
 
 
 
 

 HS-PS1-7 
 
 
 
 

 

Supplements: 
Note: may want to use the following to 
introduce topic.  

Ways to Count graphic 

         525600 Minutes (Rent) 
 

●   Mole & Molar Mass Calculations 
Video +   

                practice worksheets 

 

Particles Quiz 
 
 

Mole Mass Quiz 

 
 

Mole Volume Quiz 
 

Mole-Particle-Mass-and-
Volume Quiz 
 

Lesson #2 

Calculating % 
Composition & 

Empirical 
Formulas 

(160 min) 

 
 
 

 HS-PS1-7 
 

Supplements: 
 
 

Calculating % Composition and Empirical 
Formulas video + note taking guide + lab + 

practice     worksheets 
 

 
 
 

Episode 2 quiz (video) 
 

Lab (2) 

Lesson #3 

Molecular 
Formulas & 

Hydrates 

(180 min) 

 
 
 
 

 HS-PS1-7 

 

Supplements: 
 

Determining Molecular Formulas & 
Hydrates video + note taking guide + lab + 

practice worksheets + unit review 

 
 
 

Episode 3 quiz (video) 
 

EF-MF-Percent-Composition 
Quiz 

 

Test: 
Mole Calculations Unit Test 

 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://honorsph.startlogic.com/physciseries/pss/moles.htm
https://www.youtube.com/watch?v=s1c3MARlJ0Q
http://www.gpb.org/chemistry-study-of-matter/episodes/701
http://www.gpb.org/chemistry-study-of-matter/episodes/701
http://www.gpb.org/chemistry-study-of-matter/episodes/701
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-i-mole-particles/
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-ii-mole-mass/
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-iii-mole-volume/
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-iv-mole-particle-mass-and-volume/
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-iv-mole-particle-mass-and-volume/
http://www.gpb.org/chemistry-study-of-matter/episodes/702
http://www.gpb.org/chemistry-study-of-matter/episodes/702
http://www.gpb.org/chemistry-study-of-matter/episodes/702
http://www.gpb.org/chemistry-study-of-matter/episodes/703
http://www.gpb.org/chemistry-study-of-matter/episodes/703
http://www.gpb.org/chemistry-study-of-matter/episodes/703
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-v-ef-mf-percent-composition/
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quiz-v-ef-mf-percent-composition/
https://njctl.org/courses/science/chemistry/mole-calculations/attachments/quest-mole-calculations/
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Unit Title: Reaction Stoichiometry 

Unit Summary: This unit uses mathematical representations (e.g., stoichiometric calculations to show that the number of atoms or number of 
moles is unchanged after a chemical reaction where a specific mass of reactant is converted to product) to support the claim  that atoms, and 
therefore mass, are conserved during a chemical reaction. Students also describe* how the mass of a substance can be used to determine the 
number of atoms, molecules, or ions using moles and mole relationships (e.g., macroscopic to atomic molecular scale conversion using the 
number of moles and Avogadro’s number).Emphasis is on using mathematical ideas to communicate the proportional relationships between 
masses of atoms in the reactants and the products, and the translation of these relationships to the macroscopic scale using the mole as the 
conversion from the atomic to the macroscopic scale. Emphasis is on assessing students’ use of mathematical thinking and not on 
memorization and rote application of problem-solving techniques. The mathematical representations may include numerical calculations, 
graphs, or other pictorial depictions of quantitative information.   

Related Phenomena:  
1. Arsenic water poisoning in Bangladesh 
2. Bioremediation of oil spills  

Essential Questions:  

● How do particles combine to form the variety of matter one 

observes? 

● How do substances combine or change (react) to make new 
substances?  

● How does one characterize and explain these reactions and make 
predictions about them?  

 

Enduring Understandings: 

● Conservation of atoms makes it possible to compute the masses 
of substances involved in physical and chemical processes. 

●  Chemical processes result in the formation of new substances, 
and the amount of these depends on the number and the types 
and masses of elements in the reactants, as well as the efficiency 
of the transformation.  

● Stoichiometry allows us to make predictions about the outcomes 
of chemical reactions. 

●  Making useful predictions is one of the main goals of science, the 
other being the ability to explain phenomena we observe in the 
natural world.  

https://goo.gl/forms/1AySIYXyauNemYzh2
https://oli.cmu.edu/jcourse/workbook/activity/page?context=3b68858280020ca6003ac1f8f0a42cf8
https://www.youtube.com/watch?v=gM5bQscTjgs
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  Possible Student Misconceptions:   

● In a chemical reaction only atoms are conserved. 

● In a chemical reaction only mass is conserved. 

● Mass and the Molar mass of any substance are the same. 

● The amount of product made in the lab and on theory is same.      

NGSS Performance Expectations: Students who demonstrate understanding can… 

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

 

 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Using Mathematics and Computational 
Thinking  

Mathematical and computational thinking at 
the 9–12 level builds on K–8 and progresses to 
using algebraic thinking and analysis, a range 
of linear and nonlinear functions including 
trigonometric functions, exponentials and 
logarithms, and computational tools for 
statistical analysis to analyze, represent, and 
model data. Simple computational simulations 
are created and used based on mathematical 
models of basic assumptions.  Use  
mathematical representations of phenomena 
to support claims.  

PS1.B: Chemical Reactions   

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. (HS-PS1-2),(HS-
PS1-7) 

   

 

Energy and Matter  The total amount of energy 
and matter in closed systems is conserved.  

 

- - - - - -Connections to Nature of Science- - - - - - 

 Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems  Science 
assumes the universe is a vast single system in 
which basic laws are consistent. 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
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Primary CCSS ELA/Literacy Connections: 

WHST.9-12.7 Conduct short as well as more sustained research 
projects to answer a question (including a self-generated question) or 
solve a problem; narrow or broaden the inquiry when appropriate; 
synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation.  
SL.11-12.5  Make strategic use of digital media (e.g., textual, graphical, 
audio, visual, and interactive elements) in presentations to enhance 
understanding of findings, reasoning, and evidence and to add interest.  

 

Primary CCSS Mathematics Connections: 

 HSN-Q.A.1   Use units as a way to understand problems and to guide the 

solution of      multi-step problems; choose and interpret units 

consistently in formulas; choose and interpret the scale and the origin in 

graphs and data displays. (HS-PS1-2),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7) 

 HSN-Q.A.3   Choose a level of accuracy appropriate to limitations on 

measurement when    reporting quantities. (HS-PS1-2),(HS-PS1-3),(HS-

PS1-4),(HS-PS1-5),(HS-PS1-7) 

Unit Performance Task :  

1. Develop a model to predict the amount of reactants required in grams to achieve the desired amount of product and its percent yield in a 

chemical reaction  (eg Sandwiches, S’mores).  

  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
https://phet.colorado.edu/en/contributions/view/3301;jsessionid=913FE771E7E99D5944086184576AAB29
https://drive.google.com/a/nps.k12.nj.us/file/d/0BzQXeFjz0PfvVXpBSTlncWIzUTQ/view?usp=sharing
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary Resources 

& 

Supplements 

Assessment 

# of Minutes 
 

Lesson #1  
Chemical 
Equations 

 

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

CCSS for ELA: 
 

WHST.9-12.7 

SL.11-12.5 
 
 
 

CCSS for Math: 
MP.2 

HSN-Q.A.1 

HSN-Q.A.2 

HSN-Q.A.3 
 
 

 

Primary resources 
 

Njctl 
Gpb 

MnSTEP Teaching Activity Collection 

● Molar Volume of gas activity 
● Combustion reaction 
 
 

Supplements: 
 

        Mole conversion  map 
 

       Word Equation and Balancing 
worksheets        and Videos  
  
         

 

 

Labs & activities (Optional) 
 

1. Conservation of mass lab 
2. How big is the balloon lab? 

3. Molar relationships lab : 

Observing a single 

displacement reaction  

 
 
 
 

Lesson #2 

Quantities in a 
reaction 

  

NGSS: 
HS-PS1-7  

 
 

CCSS for ELA: 

Primary Resources: 
 

Njctl 
Gpb 

MnSTEP Teaching Activity Collection 

Assessment 

 

1. Stoichiometry Fireworks lab  
2. Nuts and Bolts Stoichiometry 

lab  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
https://njctl.org/courses/science/chemistry/stoichiometry/
http://www.gpb.org/chemistry-study-of-matter/episodes/801
http://serc.carleton.edu/sp/mnstep/activities.html?search_text=stoichiometry&Search=search
http://serc.carleton.edu/sp/mnstep/activities/25767.html
http://serc.carleton.edu/sp/mnstep/activities/21827.html
https://drive.google.com/open?id=0BzQXeFjz0PfvT2NlREExQkR6SFk
http://www.gpb.org/chemistry-study-of-matter/episodes/604
http://www.gpb.org/chemistry-study-of-matter/episodes/604
http://serc.carleton.edu/sp/mnstep/activities/26992.html
http://serc.carleton.edu/sp/mnstep/activities/26339.html
http://serc.carleton.edu/sp/mnstep/activities/20115.html
http://serc.carleton.edu/sp/mnstep/activities/20115.html
http://serc.carleton.edu/sp/mnstep/activities/20115.html
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://njctl.org/courses/science/chemistry/stoichiometry/
http://www.gpb.org/chemistry-study-of-matter/episodes/802
http://serc.carleton.edu/sp/mnstep/index.html
https://drive.google.com/a/nps.k12.nj.us/file/d/0BzQXeFjz0PfvSGJvZUl0UEJKaEE/view?usp=sharing
https://drive.google.com/a/nps.k12.nj.us/file/d/0BzQXeFjz0Pfvc2xnUWxiVmtCaHM/view?usp=sharing
https://drive.google.com/a/nps.k12.nj.us/file/d/0BzQXeFjz0Pfvc2xnUWxiVmtCaHM/view?usp=sharing
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WHST.9-12.7 

SL.11-12.5 
 

CCSS for Math: 
 MP.2 

HSN-Q.A.1 

HSN-Q.A.2 

HSN-Q.A.3 
 
 

 

 

Supplements: 
 

 Measuring Arsenic in lab 

                Virtual oil spill lab   
 Basic Stoichiometric Lab 

 
          
         Microbial oil degradation real lab 

          
        Controlling amount of product in a 
chemical reaction activity 

 

       Product formation and Percent yield 
tutorial 
 

       Mole Assignments and Video 
 

Mole Assignments and Videos 

 

3.  Quizzes/Homework/Test 
4. Stoichiometry practice 

problems 
 

 
 
 
 
 
 
 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
http://www.nextgenscience.org/topic-arrangement/hschemical-reactions
https://oli.cmu.edu/jcourse/workbook/activity/page?context=3b68858980020ca601f83bf9ae92108d
http://www.chemvlab.org/activities/activity.php?id=4
http://www.chemvlab.org/activities/activity.php?id=4
https://phet.colorado.edu/en/contributions/view/3301;jsessionid=913FE771E7E99D5944086184576AAB29
http://www.umsl.edu/~microbes/pdf/A%20Slick%20Oil%20Lab.pdf
http://www.middleschoolchemistry.com/lessonplans/chapter6/lesson2
http://www.middleschoolchemistry.com/lessonplans/chapter6/lesson2
http://collective.chem.cmu.edu/stoich/percentyield.php
http://collective.chem.cmu.edu/stoich/percentyield.php
http://www.gpb.org/chemistry-study-of-matter/episodes/801
http://www.gpb.org/chemistry-study-of-matter/episodes/802
https://njctl.org/courses/science/chemistry/stoichiometry
https://drive.google.com/open?id=0BzQXeFjz0PfvaWExU2tyT1dRc0E
https://drive.google.com/open?id=0BzQXeFjz0PfvaWExU2tyT1dRc0E
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Unit Title: Kinetics and Chemical Equilibrium 

Unit Summary: Students will 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. Emphasis is on student reasoning that focuses on the number and 
energy of collisions between molecules. Students construct an explanation that includes the idea that as the kinetic energy of colliding particles 
increases and the number of collisions increases, the reaction rate increases.Students use and describe* the following chain of reasoning that 
integrates evidence, facts, and scientific principles to construct the explanation Students will refine the design of a chemical system by 
specifying a change in conditions that would produce increased amounts of products at equilibrium. Emphasis is on the application of Le 
Chatelier’s Principle and on refining designs of chemical reaction systems, including descriptions of the connection between changes made at 
the macroscopic level and what happens at the molecular level. Examples of designs could include different ways to increase product formation 
including adding reactants or removing products.  Students refine the given designed system by making tradeoffs that would optimize the 
designed system to increase the amount of product, and describe the reasoning behind design decisions.  

Related Phenomena:  
● Injecting a drug reduces absorption time and increases bioavailability of medications compared to oral methods. 
●  To reverse the effect of carbon monoxide poisoning, pure oxygen must be introduced to the body. 
●  Salt and sugar prevent microbial food spoilage.  
● Weather indicator turns blue on a dry day and pink on humid day. 

 

Essential 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?  

● To what extent do factors such as temperature, mixing, 
concentration, particle size, and surface area affect the 
rates of chemical reactions and how can this be modeled?  

● How do substances combine or change (react) to make 
new substances?  

Enduring Understandings: 

● Several factors affect the rate of a reaction.  

● There are two types of rate laws.  

● Reaction mechanisms always have a slow step that controls the 

overall rate of a reaction.  

● Chemical equilibrium is reached when the rate of a forward 

reaction equals the rate of a reverse reaction.  

● Understanding that individual molecules must collide with a 

certain amount of energy to react can explain how concentration, 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.who.int/occupational_health/activities/5injvsora.pdf
http://www.scientificamerican.com/article/how-do-salt-and-sugar-pre/
http://www.scientificamerican.com/article/how-do-salt-and-sugar-pre/
https://chlorine.americanchemistry.com/Science-Center/Chlorine-Compound-of-the-Month-Library/Cobalt-Chloride-Colorful-Moisture-Detector/
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● How does one characterize and explain these reactions 
and make predictions about them? 

temperature and surface area can affect the reaction rate. 

● Although no observable changes are made while a system is at 

equilibrium, molecules continue to react.  

 

Possible Student Misconceptions:   

●   The chemical reaction speed cannot be changed. 

●    Catalysts are reactants in a chemical reaction which react to form products. 

●    Speed of a reaction does not depend on temperature or nature of reactants. 

●    Speed does not depend on concentration or size of the reacting particles.  

●    When the amount of a reactant is increased the rate of the forward reaction is increased but the amount of the reverse reaction is 

decreased.           

 

NGSS Performance Expectations: Students who demonstrate understanding can… 

 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.  

 

 

 

 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts  

Constructing Explanations and Designing 
Solutions Constructing explanations and 
designing solutions in 9–12 builds on K–8 
experiences and progresses to explanations 
and designs that are supported by multiple and 
independent student-generated sources of 
evidence consistent with scientific ideas, 
principles, and theories.   

Apply scientific principles and evidence to 
provide an explanation of phenomena and 
solve design problems, taking into account 
possible unanticipated effects. 

  Refine a solution to a complex real world 
problem, based on scientific knowledge, 
student-generated sources of evidence, 
prioritized criteria, and tradeoff considerations. 

 PS1.B: Chemical Reactions  Chemical processes, 
their rates, and whether or not energy is stored 
or released can be understood in terms of the 
collisions of molecules and the rearrangements 
of atoms into new molecules, with consequent 
changes in the sum of all bond energies in the 
set of molecules that are matched by changes 
in kinetic energy. 

 ETS1.C: Optimizing the Design Solution  Criteria 
may need to be broken down into simpler ones 
that can be approached systematically, and 
decisions about the priority of certain criteria 
over others (trade offs) may be needed. 
(secondary) 

  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.  

 Stability and Change  Much of science deals 
with constructing explanations of how things 
change and how they remain stable.  

https://goo.gl/forms/1AySIYXyauNemYzh2
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Primary CCSS ELA/Literacy Connections: 

 RST.11-12.1  Cite specific textual evidence to support analysis of 

science and technical texts, attending to important distinctions the 

author makes and to any gaps or inconsistencies in the account.  

 WHST.9-12.2    Write informative/explanatory texts, including the 

narration of historical events, scientific procedures/ experiments, or 

technical processes.  

 WHST.9-12.7    Conduct short as well as more sustained research 

projects to                 answer a question (including a self-generated 

question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation.  

Primary CCSS Mathematics Connections: 

 MP.2    Reason abstractly and quantitatively.  

 HSN-Q.A.1 Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently 

in formulas; choose and interpret the scale and the origin in graphs and 

data displays.  

 HSN-Q.A.3   Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities.  

Unit Performance Task: Create a report on Haber’s Process(Ammonia production),  indicating the challenges in the process and propose the 

changes that affect the production of ammonia.  

 

  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/11-12/#CCSS.ELA-Literacy.RH.11-12.1
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.2
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/ELA-Literacy/WHST/11-12/#CCSS.ELA-Literacy.WHST.11-12.7
http://www.corestandards.org/Math/Practice/MP2/
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/HSN/Q/#CCSS.Math.Content.HSN.Q.A.1
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q/#CCSS.Math.Content.HSN.Q.A.3
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary Resources 

& 

Supplements 

Assessment 

# of Minutes 

Lesson #1  
Reaction Rates 

  NGSS:      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. [ 
                                     
CCSS for ELA:      WHST.9-12.2  
                        RST.11-12.1 

                                 WHST.9-12.7    
 

CCSS for Math:     HSN-Q.A.2 

                                HSN-Q.A.3 

                                HSN-Q.A.1 

                                MP.2                               
 

Primary resources: 
  
1. NJCTL 
2. GPB(Reaction rates) 

 
 

 

Supplements: 
 

● Phet Simulations 
● Effect of a drug 
● DRUGS IN SPORTS; An Athlete's 

Dangerous Experiment (article) 
● Real Life applications 
● Effect of catalyst tutorial 
● Collision theory tutorial 
● Collision theory tutorial2 
 

 
 

● Kinetics Presentation 
● Kinetics Homework 
● Rate law Quiz 
● Chemical Kinetics lab 

worksheet 
● Virtual iodine clock 

reaction lab or Iodine 
clock challenge lab  

 

Lesson #2 

Systems at 
Equilibrium and 
Stress 

# of Minutes 

NGSS:       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. 
 

CCSS for ELA: 
                                 WHST.9-12.2  

Primary  Resources: 
 

  NJCTL            
  Gpb Equilibrium 

 

Supplements: 
Keeping Balance 
video(understanding Equilibrium) 

 

● LeChatelier's Principle lab and 
Video 

● LeChatelier's Principle 
presentation 

● Equilibrium Constant Quiz 
● Equilibrium Test 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Practice/MP2
https://njctl.org/courses/science/chemistry/kinetics-and-equilibrium/
http://www.gpb.org/chemistry-study-of-matter/episodes/1201
http://phet.colorado.edu/en/simulation/legacy/reactions-and-rates
http://www.forcon.ca/learning/hitting.html
http://www.nytimes.com/2003/11/26/sports/drugs-in-sports-an-athlete-s-dangerous-experiment.html?pagewanted=all
http://www.nytimes.com/2003/11/26/sports/drugs-in-sports-an-athlete-s-dangerous-experiment.html?pagewanted=all
http://www.scienceclarified.com/everyday/Real-Life-Chemistry-Vol-2/Chemical-Equilibrium-Real-life-applications.html
http://www.chemguide.co.uk/physical/basicrates/catalyst.html
http://www.chemguide.co.uk/physical/basicrates/introduction.html
http://www.princeton.k12.oh.us/files/622/kinetics%20intro%20articles.pdf
https://drive.google.com/open?id=0BzQXeFjz0PfveV9iZEg2dDFmZms
https://drive.google.com/open?id=1oyyjwa2PsBZDA8LBFmmjL_IKZQZbgh634hv2k888Cp4
https://njctl.org/courses/science/chemistry/kinetics-and-equilibrium/attachments/kinetics-and-rate-law-quiz/
http://www.webassign.net/question_assets/ncsugenchem202labv1/lab_11/worksheet.pdf
http://www.webassign.net/question_assets/ncsugenchem202labv1/lab_11/worksheet.pdf
https://sites.google.com/a/northgwinnett.com/rstroud/gifted-chemistry/gifted-spring-semester/gifted-unit-5-kinetics/reaction-rates-virtual-lab
https://sites.google.com/a/northgwinnett.com/rstroud/gifted-chemistry/gifted-spring-semester/gifted-unit-5-kinetics/reaction-rates-virtual-lab
https://www.flinnsci.com/media/621293/91549.pdf
https://www.flinnsci.com/media/621293/91549.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.corestandards.org/ELA-Literacy/WHST/11-12
https://njctl.org/courses/science/chemistry/kinetics-and-equilibrium/
http://www.gpb.org/chemistry-study-of-matter/episodes/1202
http://www.ck12.org/chemistry/Equilibrium-Constant/rwa/Keeping-Balance/
http://www.ck12.org/chemistry/Equilibrium-Constant/rwa/Keeping-Balance/
http://www.gpb.org/chemistry-study-of-matter/episodes/1202
http://www.gpb.org/chemistry-study-of-matter/episodes/1202
https://drive.google.com/open?id=0BzQXeFjz0PfvQWFKT3NMSnBRdG8
https://drive.google.com/open?id=0BzQXeFjz0PfvQWFKT3NMSnBRdG8
https://drive.google.com/open?id=0BzQXeFjz0PfvTW1tRkpkc09sUWs
https://drive.google.com/open?id=0BzQXeFjz0PfvcTVfckQwMFh5Q2c
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                         RST.11-12.1 

                                 WHST.9-12.7    
 
 
 

CCSS for Math:HSN-Q.A.2 

                                HSN-Q.A.3 

                                HSN-Q.A.1 

                                MP.2           
 
 

 

Lechatelier’s Experiment Effect of 
Conc and Temperature 

Equilibrium video demonstration 

Fun Lab 

Le chatelier’s Equilibrium’s system 
Labs 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Practice/MP2
http://www.rsc.org/learn-chemistry/resource/res00001737/le-chateliers-principle-the-effect-of-concentration-and-temperature-on-an-equilibrium/
http://www.rsc.org/learn-chemistry/resource/res00001737/le-chateliers-principle-the-effect-of-concentration-and-temperature-on-an-equilibrium/
http://www.rsc.org/learn-chemistry/resource/res00001737/le-chateliers-principle-the-effect-of-concentration-and-temperature-on-an-equilibrium/
https://www.youtube.com/watch?v=C5jDmG4nVV8
https://socratic.org/questions/how-is-le-chatelier-s-principle-used-in-everyday-life
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/equil/8perform.htm
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/equil/8perform.htm
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Unit Title: Thermochemistry 

Unit Summary: In this unit, using a model students will illustrate that i) the energy change within the system is accounted for by the change in 
the bond energies of the reactants and products. ii) Breaking bonds requires an input of energy from the system or surroundings, and forming 
bonds releases energy to the system and the surroundings.iii) Energy transfer occurs during molecular collisions.iv) The overall energy of the 
system and surroundings is unchanged (conserved) during the reaction. 

Students analyze a major global problem. In their analysis, students: i. Describe the challenge with a rationale for why it is a major global 
challenge; ii. Describe, qualitatively and quantitatively, the extent and depth of the problem and its major consequences to society and/or the 
natural world on both global and local scales if it remains unsolved; and iii. Document background research on the problem from two or more 
sources, including research journals 

 

Related Phenomena: 1. Sweating in a Crowded Room 

 2.  Immediately during and after filling up the bathtub, the water is very hot  

 3. A drop of dye when placed in a beaker of water will eventually result in an evenly coloured solution, even without stirring.  

Essential Questions: 

●  What is meant by conservation of energy? 

●  How is energy transferred between objects or systems?  

●  How do food and fuel provide energy? 
●  If energy is conserved, why do people say it is produced or used? 

Enduring Understandings:  

●  Energy is conserved in chemical processes, and some chemical 

potential energy is stored in molecules.  

●  Chemical processes convert energy to heat or work as chemical 

bonds break and form.  

●  Alternatively energy surrounding a chemical process may be 

absorbed in order to make chemical processes occur.   

●  Breaking bonds requires energy, and making bonds releases 

energy 

   

https://goo.gl/forms/1AySIYXyauNemYzh2
http://education.seattlepi.com/everyday-examples-first-second-laws-thermodynamics-4740.html
http://education.seattlepi.com/everyday-examples-first-second-laws-thermodynamics-4740.html
http://education.seattlepi.com/everyday-examples-first-second-laws-thermodynamics-4740.html
http://education.seattlepi.com/everyday-examples-first-second-laws-thermodynamics-4740.html
http://www.mchmultimedia.com/PhysicalChemistry-help/clientstories/study-tips/entropy-and-the-second-law-of-thermodynamics.html
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Possible Student Misconceptions:    

● Energy is used to create chemical bonds.    

● A candle burning is endothermic, since heat is needed to initiate the reaction.         

NGSS Performance Expectations: Students who demonstrate understanding can… 

 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-PS3-4 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).  

  

 

 

 

 

 

 

 

 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS3-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

 Developing and Using Models Modeling in 9–
12 builds on K–8 and progresses to using, 
synthesizing, and developing models to predict 
and show relationships among variables 
between systems and their components in the 
natural and designed worlds.  Develop a model 
based on evidence to illustrate the 
relationships between systems or between 
components of a system. 

 Constructing Explanations and Designing 
Solutions  

Constructing explanations and designing 
solutions in 9–12 builds on K–8 experiences and 
progresses to explanations and designs that are 
supported by multiple and independent 
student-generated sources of evidence 
consistent with scientific ideas, principles, and 
theories.  

●    Construct and revise an explanation 
based on valid and reliable evidence 
obtained from a variety of sources 

 PS1.A: Structure and Properties of Matter   

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   

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.  

  PS3.A: Definitions of Energy 

  Energy is a quantitative property of a system 
that depends on the motion and interactions of 
matter and radiation within that system. That 
there is a single quantity called energy is due to 
the fact that a system’s total energy is conserved, 
even as, within the system, energy is continually 

 Energy 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.  

  Systems and System Models  
●  Models can be used to predict the 

behavior of a system, but these 
predictions have limited precision and 
reliability due to the assumptions and 
approximations inherent in models. 

 --------------------------------------------------------------
- 

Connections to Nature of Science Scientific 
Knowledge Assumes an Order and 
Consistency in Natural Systems   

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

--------------------------------------------------------------
-- 

https://goo.gl/forms/1AySIYXyauNemYzh2
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(including students’ own investigations, 
models, theories, simulations, peer 
review) and the assumption that 
theories and laws that describe the 
natural world operate today as they did 
in the past and will continue to do so in 
the future.  

 Using Mathematics and Computational 
Thinking  

●    Mathematical and computational 
thinking at the 9–12 level builds on K–8 
and progresses to using algebraic 
thinking and analysis; a range of linear 
and nonlinear functions including 
trigonometric functions, exponentials 
and logarithms; and computational 
tools for statistical analysis to analyze, 
represent, and model data. Simple 
computational simulations are created 
and used based on mathematical 
models of basic assumptions.  

●     Create a computational model or 
simulation of a phenomenon, designed 
device, process, or system. 

 Asking Questions and Defining Problems  

Asking questions and defining problems in 9–12 
builds on K–8 experiences and progresses to 
formulating, refining, and evaluating 
empirically testable questions and design 
problems using models and simulations.   

transferred from one object to another and 
between its various possible forms. 

 PS3.B: Conservation of Energy and Energy 
Transfer  

● Conservation of energy means that the 
total change of energy in any system is 
always equal to the total energy 
transferred into or out of the system.   

●  Energy cannot be created or destroyed, 
but it can be transported from one place 
to another and transferred between 
systems.  

●  Mathematical expressions, which 
quantify how the stored energy in a 
system depends on its configuration (e.g., 
relative positions of charged particles, 
compression of a spring) and how kinetic 
energy depends on mass and speed, allow 
the concept of conservation of energy to 
be used to predict and describe system 
behavior.  

●  The availability of energy limits what can 
occur in any system.  

 PS3.A: Definitions of Energy   
● At the macroscopic scale, energy 

manifests itself in multiple ways, such as 
in motion, sound, light, and thermal 
energy.  

 

 Connections to Engineering, Technology, and 
Applications of Science 

 Influence of Science, Engineering and 
Technology on Society and the Natural World 

●   Modern civilization depends on major 
technological systems. Engineers 
continuously modify these 
technological systems by applying 
scientific knowledge and engineering 
design practices to increase benefits 
while decreasing costs and risks. 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
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● Analyze complex real-world problems 
by specifying criteria and constraints for 
successful solutions.  

Primary CCSS ELA/Literacy Connections: 

  RST.11-12.7  Integrate and evaluate multiple sources of information 

presented in diverse formats and media (e.g., quantitative data, video, 

multimedia) in order to address a question or solve a problem.  

  RST.11-12.8   Evaluate the hypotheses, data, analysis, and conclusions in 

a science or technical text, verifying the data when possible and 

corroborating or challenging conclusions with other sources of 

information.  

RST.11-12.9   Synthesize information from a range of sources (e.g., 
texts, experiments, simulations) into a coherent understanding of a 
process, phenomenon, or concept, resolving conflicting information 
when possible.  

 Primary CCSS Mathematics Connections: 

 MP.2    Reason abstractly and quantitatively.  

 MP.4     Model with mathematics.  

 HSN.Q.A.3   Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities.  

 

 HSN.Q.A.2    Define appropriate quantities for the purpose of descriptive 
modeling. 

  
 HSN.Q.A.1  Use units as a way to understand problems and to guide the 
solution of multi-step problems; choose and interpret units consistently 
in formulas; choose and interpret the scale and the origin in graphs and 
data displays.  

https://goo.gl/forms/1AySIYXyauNemYzh2
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WHST.9-12.9    Draw evidence from informational texts to support 
analysis, reflection, and research.  
 

SL.11-12.5    Make strategic use of digital media (e.g., textual, graphical, 
audio, visual, and interactive elements) in presentations to enhance 
understanding of findings, reasoning, and evidence and to add interest.  

Unit Performance Task: Evaluate the amount of energy from a single  peanut to heat water. 

  

https://goo.gl/forms/1AySIYXyauNemYzh2
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary Resources 

& 

Supplements 

Assessment 

Lesson #1 

!st law of 
Thermodynamic

s Minutes 

NGSS: 
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. [ 
 

CCSS for ELA: 
 

RST.11-12.7 

RST.11-12.8 

RST.11-12.9 

RST.11-12.1 

WHST.9-12.9 

SL.11-12.5 

RST.11-12.1 

WHST.11-12.8 

SL.11-12.5 
 

CCSS for Math: 

Primary Resources 
 

Gpb 

Njctl 
           Supplements: 

●  Energy related 
Projects/experiments 

● Heat transfer demonstration 
● Energy Projects 
 

 
 
 

 
 
 

 

● First law of thermodynamics 
ppt 

● Combined presentation 
● Quiz 1 
● Internal Energy Practice 

problems 
● Test 
● Video(Heat and Temperature) 
● Homework Problems 

 
 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
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http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.gpb.org/chemistry-study-of-matter/episodes/1301
https://njctl.org/courses/science/chemistry/thermochemistry/
http://www.all-science-fair-projects.com/category58.html
http://www.all-science-fair-projects.com/category58.html
http://www.arborsci.com/cool/thermodynamics-the-heat-is-on
http://www.energyquest.ca.gov/projects/#chemical
https://drive.google.com/open?id=0BzQXeFjz0PfvQ2NDQlozQ0FFM2s
https://drive.google.com/open?id=0BzQXeFjz0PfvQ2NDQlozQ0FFM2s
https://drive.google.com/open?id=0BzQXeFjz0PfvNjV5c0twR2w0cFk
https://drive.google.com/open?id=1gCXp7Il6oVbNf1yc3vc60oLzq5hPCVvsNeUMYsv6iW8
https://drive.google.com/open?id=14-GizsIlVTwLgGQdYnp7pLbXcnDkn-GGA9VOSJFiY_s
https://drive.google.com/open?id=14-GizsIlVTwLgGQdYnp7pLbXcnDkn-GGA9VOSJFiY_s
https://drive.google.com/open?id=13QEQCn7aVoaa_K3vBdDypblyy3jABhSxMw8bklxtY-s
https://drive.google.com/open?id=0BzQXeFjz0PfvdlhGZkRZZ3otSzg
https://drive.google.com/open?id=0BzQXeFjz0PfvdlhGZkRZZ3otSzg
https://drive.google.com/open?id=1xEsReICWCxjTbeuvkjoQEFu3wYj6g8tQqOhsEdaC_Xg
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MP.2 

MP.4 

HSN.Q.A.3 

HSN.Q.A.2 

HSN.Q.A.1 
 

Second Law of 
Thermodynamic

s# of Minutes 

NGSS: 
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) 

 

CCSS for ELA: 
RST.11-12.7 

RST.11-12.8 

RST.11-12.9 

RST.11-12.1 

WHST.9-12.9 

SL.11-12.5 

RST.11-12.1 

WHST.11-12.8 

SL.11-12.5 
 

CCSS for Math: 

Primary Resources: 
  
Gpb 

Njctl 
 

 

Supplements:  
  
●  Entropy and 2nd law 
● Examples of second Law 

 

● Second law of Thermodynamics 
ppt 

● Quiz 2 
● Heat of Fusion Video and lab 

activity 
● Calorimetry Practice Problems 

 
 

https://goo.gl/forms/1AySIYXyauNemYzh2
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http://www.ftexploring.com/energy/2nd_Law-b.html
https://drive.google.com/open?id=0BzQXeFjz0PfvQllQNktUN1gyVkk
https://drive.google.com/open?id=0BzQXeFjz0PfvQllQNktUN1gyVkk
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http://www.gpb.org/chemistry-study-of-matter/episodes/1301
http://www.gpb.org/chemistry-study-of-matter/episodes/1301
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MP.2 

MP.4 

HSN.Q.A.3 

HSN.Q.A.2 

HSN.Q.A.1 

 

Unit Title: Energy Changes 

Unit Summary: In this unit students  identify and describe i. Hydrogen as the sun’s fuel; ii. Helium and energy as the products of fusion 
processes in the sun; and a description of the process of radiation, and how energy released by the sun reaches Earth’s system.Students design 
a device that converts one form of energy into another form of energy.Identify losses of energy by the design system to the surrounding 
environment;Students build and test the device according to the plan. Students systematically and quantitatively evaluate the performance of 
the device against the criteria and constraints. Students use at least two different formats (e.g., oral, graphical, textual, and mathematical) to 
communicate technical information and ideas, including fully describing* at least two devices and the physical principles upon which the 
devices depend. One of the devices must depend on the photoelectric effect for its operation. For each device, students discuss the real-world 
problem it solves or need it addresses, and how civilization now depends on the device.   

 

Related Phenomena: 1. Some cars run 15 miles per gallon while others run 30 miles per gallon. 

    2. Pyramid structures improve the efficiency of solar cells 

    3. Greenhouse gases contribute to global warming. 

Essential Questions: 

●  How do food and fuel provide energy? 

● If energy is conserved, why do people say it is produced or used? 

● Why is energy conservation important?  

● How can we conserve it?  

●  How can we promote social change of energy use? 

● What is a “responsible” use of energy?  

Enduring Understandings: 

●   Nuclear energy is a form of potential energy 

●  Thermal (heat) energy is associated with the random kinetic 

energy of the molecules of a substance.  

●  The processes of energy transformation and energy transfer can 

be used to understand the changes that take place in physical 

systems 

https://goo.gl/forms/1AySIYXyauNemYzh2
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● Are there alternative forms of energy that will serve our needs, or 

better ways of using traditional forms of energy?   

 

●  Almost all of these energy transformations lead to the 

production of some heat energy 

●  When radiant energy is absorbed or emitted by individual atoms 

or molecules, the changes in energy involve the jump of an 

electron from one distinct energy level to another.  

● Energy may transfer into or out of a system and it may change 

forms, but the total energy cannot change. 

  

Possible Student Misconceptions:   

●  Energy is found only in living things.  

●  Energy is associated only with movement. 

●  Energy is created as the result of an activity.  

●  Energy can be recycled through an ecosystem many times.  

●  Energy is a fuel.  

●   Energy conservation means saving.              

NGSS Performance Expectations: Students who demonstrate understanding can… 

 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-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. (Example, Solar cells) 

 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 in the form of radiation. 

 HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal 
needs and wants. 

 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

 Developing and Using Models Modeling in 9–
12 builds on K–8 experiences and progresses to 
using, synthesizing, and developing models to 
predict and show relationships among variables 
between systems and their components in the 
natural and designed world(s).  

●  Develop a model based on evidence to 
illustrate the relationships between 
systems or between components of a 
system. 

 Constructing Explanations and Designing 
Solutions  

●  Constructing explanations and 
designing solutions in 9–12 builds on K–
8 experiences and progresses to 
explanations and designs that are 
supported by multiple and independent 
student-generated sources of evidence 
consistent with scientific ideas, 
principles, and theories.   

● Design, evaluate, and/or refine a 

 PS3.D: Energy in Chemical Processes and 
Everyday Life   

●  Nuclear fusion processes in the center 
of the sun release the energy that 
ultimately reaches Earth as radiation. 
(secondary)  

●  Although energy cannot be destroyed, 
it can be converted to less useful forms 
— for example, to thermal energy in the 
surrounding environment.  

● Solar cells are human-made devices that 
likewise capture the sun’s energy and 
produce electrical energy. (secondary)  

 ETS1.A: Defining and Delimiting an Engineering 
Problem  

●  Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 

 Energy 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.  

- - - Connections to Engineering, Technology, 
and Applications of Science - - - - - - - - - - - - - - - - 
- - - -  

 Influence of Science, Engineering and 
Technology on Society and the Natural World 

●   Modern civilization depends on major 
technological systems. Engineers 
continuously modify these technological 
systems by applying scientific 
knowledge and engineering design 
practices to increase benefits while 
decreasing costs and risks.  

  - - - - - - - - - - -Cause and Effect  Systems can be 
designed to cause a desired effect. - - - - - - - - - - 

   Connections to Engineering, Technology, and 

https://goo.gl/forms/1AySIYXyauNemYzh2
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solution to a complex real-world 
problem based on scientific knowledge, 
student-generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations.  

 Obtaining, Evaluating, and Communicating 
Information Obtaining, evaluating, and 
communicating information in 9–12 builds on 
K–8 and progresses to evaluating the validity 
and reliability of the claims, methods, and 
designs.  

●  Communicate technical information or 
ideas (e.g., about phenomena and/or 
the process of development and the 
design and performance of a proposed 
process or system) in multiple formats 
(including orally, graphically, textually, 
and mathematically).  

given design meets them. (secondary) Applications of Science Interdependence of 
Science, Engineering, and Technology  

●  Science and engineering complement 
each other in the cycle known as 
research and development (R&D). 

 Influence of Engineering, Technology, and 
Science on Society and the Natural World   

●  Modern civilization depends on major 
technological systems.  

Primary CCSS ELA/Literacy Connections: 

 WHST.9-10.7     Conduct short as well as more sustained research 

projects to answer a question (including a self-generated question) or 

solve a problem; narrow or broaden the inquiry when appropriate; 

synthesize multiple sources on the subject, demonstrating understanding 

of the subject under investigation.  

 WHST.9-12.2  Write informative/explanatory texts, including the 

narration of historical events, scientific procedures/ experiments, or 

technical processes. (HS-PS4-5) 

Primary CCSS Mathematics Connections: 

 MP.2  Model with mathematics. HS-PS3-1), (HS-PS3-2), (HS-PS3-3), (HS-

PS3-4), (HS-PS3-5) 

 MP.4  Reason abstractly and quantitatively. (HS-PS3-1), (HS-PS3-2), (HS-

PS3-3), (HS-PS3-4), (HS-PS3-5) 

 HSN-Q.A.1 Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently 

in formulas; choose and interpret the scale and the origin in graphs and 

data displays. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-4 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.7
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.2
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/MP2/
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/HSN/Q/#CCSS.Math.Content.HSN.Q.A.1
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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 RST.11-12.1   Cite specific textual evidence to support analysis of science 

and technical texts, attending to important distinctions the author makes 

and to any gaps or inconsistencies in the account.  

 

 HSN-Q.A.2  Define appropriate quantities for the purpose of descriptive 

modeling. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-4) 

 HSN-Q.A.3  Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. (HS-ESS1-1),(HS-ESS1-2),(HS-

ESS1-4) 

 HSA-SSE.A.1 Interpret expressions that represent a quantity in terms of 

its context. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-4) 

   HSA-CED.A.2  Create equations in two or more variables to represent 

relationships between quantities; graph equations on coordinate axes 

with labels and scales. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-4) 

 HSA-CED.A.2  Rearrange formulas to highlight a quantity of interest, 

using the same reasoning as in solving equations. (HS-ESS1-1),(HS-ESS1-

2),(HS-ESS1-4) 

   

Unit Performance Task: Build an energy efficient device (solar cell, generator  etc.) using a renewable source and measure its efficiency. 

 
 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/Math/Content/HSN/Q/#CCSS.Math.Content.HSN.Q.A.2
http://www.corestandards.org/Math/Content/HSN/Q/#CCSS.Math.Content.HSN.Q.A.2
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary  Resources 

& 

Supplements 

Assessment 

Lesson #1  
Conservation of 

Energy 

# of Minutes 

NGSS: HS-ETS1-1  Analyze a major 
global challenge to specify qualitative 
and quantitative criteria and 
constraints for solutions that account 
for societal needs and wants 
 
 
 
 

CCSS for ELA: 
 
 
 
 

CCSS for Math: 
 
 

 

Primary  Resources: 
 

               AAPT  
            Physics and physical science 
teaching    Resources 
 

Supplements: 
 

1. Energy.gov(Teach and learn) 
2. Biofuel 
3. Home appliances working and 

efficiency 
4. DIY Clean Energy Generation 

Projects 
5.  Free energy generator 

homemade  magnet motor video 
6.  DIY Power Generator 
7. Free energy magnets and power 
8. DIY solar power generator 

1. Energy Changes ppt1 
2. Energy Changes ppt2 
3. Need to Conserve Energy Video 

 
 

Build a Device (Pick any) 
 

1. Energy efficient home model 
2. Building wind generator 
3. Wind energy activities 
4. Organic solar energy 
5. Blackberry solar cell 
6. Artificial photosynthesis 
7. Dye-sensitized solar cell 
8. Solar cells 
9. Solar water heater 

 

Lesson #2 

Energy 
Transformation 

 of Minutes 

NGSS: 
 
 
 

CCSS for ELA: 
 
 
 

 

Primary  Resources: 
 
 
 
 
 

Supplements: 

 

Phet Simulation Energy 
Transformation 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ETS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.compadre.org/precollege/static/unit.cfm?sb=5&course=1
http://www.compadre.org/precollege/static/unit.cfm?sb=5&course=1
http://energy.gov/eere/education/teach-and-learn
https://www.youtube.com/watch?v=JQqPKWnHVYU
https://www.e-education.psu.edu/egee102/node/1987
https://www.e-education.psu.edu/egee102/node/1987
http://www.greenoptimistic.com/make-energy-10-brilliant-diy-ideas-20150116/#.V4PQKvkrK1s
http://www.greenoptimistic.com/make-energy-10-brilliant-diy-ideas-20150116/#.V4PQKvkrK1s
https://www.youtube.com/watch?v=N1l3Fzp1rLw
https://www.youtube.com/watch?v=N1l3Fzp1rLw
http://www.survivopedia.com/diy-power-generator/
https://www.pinterest.com/pin/473370610810989492/
http://inhabitat.com/diy-how-to-make-your-own-solar-power-generator/
https://drive.google.com/open?id=0BzQXeFjz0PfvbzVDd2JtVjZWWGM
https://drive.google.com/open?id=0BzQXeFjz0PfvcmRxNkhkU2t2Yzg
http://www.pbslearningmedia.org/resource/nvel.sci.phy.defined/energy-defined/
https://www.e-education.psu.edu/egee102/node/1963
http://inhabitat.com/diy-how-to-make-your-own-solar-power-generator/
http://stem-works.com/subjects/2-wind-energy/activities
https://www.teachengineering.org/activities/view/uoh_organic_activity1
https://drive.google.com/open?id=0BzQXeFjz0PfvX0NDeU9fWV94Qlk
https://drive.google.com/open?id=0BzQXeFjz0Pfvb1BydFhpZFlXN0U
https://drive.google.com/open?id=0BzQXeFjz0PfvU0pUbUVVYWszSGc
https://drive.google.com/open?id=0BzQXeFjz0PfvTkRCU0dGQTR2cnc
https://www.teachengineering.org/activities/view/cub_housing_lesson01_activity1
http://phet.colorado.edu/en/simulation/energy-forms-and-changes
http://phet.colorado.edu/en/simulation/energy-forms-and-changes
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CCSS for Math: 
 
 

 

 

Lesson #3 

Global Issues 
Related to 

Energy 
Resources# of 

Minutes 

NGSS: 
 
 
 

CCSS for ELA: 
 
 
 
 

CCSS for Math: 
 
 

 

Primary Resources: 
 
 
 
 
 

Supplements: 
           
             Global energy Crises Video 

  

 

Phet simulation Greenhouse effect 

 

Lesson#4 

Renewable 
Energy 

Resources of 
Minutes 

NGSS: 
 
 
 

CCSS for ELA: 
 
 
 
 

CCSS for Math: 
 

Primary Resources: 
 
 
 
 
 

Supplements: 
Energy of moving water 

● Build a Solar Oven 
● Solar power and its 

Limitations video 
● Wind Power Video 
● Nuclear Fusion 

marshmallow activity 
● Solar power 
● Solar Panels 
● Nuclear Fusion baking 

activity 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.pbslearningmedia.org/resource/nvel.sci.tech.growapp/growing-appetites-limited-resources/
http://phet.colorado.edu/en/simulation/greenhouse
http://www.need.org/files/curriculum/guides/Energy%20of%20Moving%20Water%20Teacher.pdf
http://www.re-energy.ca/solar-oven
http://www.pbslearningmedia.org/resource/nvel.sci.tech.solar/solar-power/
http://www.pbslearningmedia.org/resource/nvel.sci.tech.solar/solar-power/
http://www.pbslearningmedia.org/resource/nvel.sci.tech.wind/wind-power/
https://drive.google.com/open?id=0BzQXeFjz0Pfvbk01YzBWbnI0bkU
https://drive.google.com/open?id=0BzQXeFjz0Pfvbk01YzBWbnI0bkU
https://www.youtube.com/watch?v=1UccTg4GAc0
https://www.youtube.com/watch?v=AmWrGPKcMNM
https://drive.google.com/open?id=0BzQXeFjz0PfvVDdWdjVYMlg5LU0
https://drive.google.com/open?id=0BzQXeFjz0PfvVDdWdjVYMlg5LU0
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Unit Title: Photosynthesis and Respiration 

Unit Summary: Students use a model to illustrate how photosynthesis transforms light energy into stored chemical energy. Students illustrate 
inputs and outputs of matter and the transfer and transformation of energy in photosynthesis by plants and other photosynthesizing 
organisms.Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine 
with other elements to form amino acids and/or other large carbon-based molecules.From the given model, students identify and describe* the 
components of the model relevant for illustrating that photosynthesis transforms light energy into stored chemical energy by converting carbon 
dioxide plus water into sugars plus released oxygen. Students illustrate photosynthesis as resulting in the storage of energy in the difference 
between the energies of the chemical bonds of the inputs (carbon dioxide and water) and outputs (sugar and oxygen). Students explain the 
relationship between the carbon, hydrogen, and oxygen atoms from sugar molecules formed in or ingested by an organism and those same 
atoms found in amino acids and other large carbon-based molecules. Students use reasoning to connect the evidence, along with the 
assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future, 
to construct the explanation that atoms from sugar molecules may combine with other elements via chemical reactions to form other large 
carbon-based molecules. Students describe* the following chain of reasoning for their explanation:  

 

https://goo.gl/forms/1AySIYXyauNemYzh2
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Related Phenomena:1.  Trees gain their mass somehow.  

 2. Algae Fuel to run cars oneday 

Essential Questions: 

●  How do organisms obtain and use the matter and energy they 

need to live and grow?  

●  What is the role of energy in our world?   

● How do living organisms transform energy? 

● How do living things obtain usable energy from glucose? 

●  Are photosynthesis and cellular respiration interrelated 

processes?  

Enduring Understandings:  

1. Cellular respiration transforms matter (carbon) to produce 

chemical energy (ATP) for cell functions  

   

   

Possible Student Misconceptions:  1. only animals carry out cellular respiration and plants only carry out photosynthesis. 

 2. Cells in plant leaves have both chloroplasts and mitochondria.            

 

NGSS Performance Expectations: Students who demonstrate understanding can… 

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

 HS-LS1-6     Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine 
with other elements to form amino acids and/or other large carbon-based molecules.  

 HS-LS1-7     Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen molecules are 
broken and the bonds in new compounds are formed resulting in a net transfer of 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 

https://goo.gl/forms/1AySIYXyauNemYzh2
https://www.youtube.com/watch?v=2KZb2_vcNTg
http://www.pbs.org/wgbh/nova/tech/algae-fuel.html
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

https://goo.gl/forms/1AySIYXyauNemYzh2
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 Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences 

and progresses to using, synthesizing, and 

developing models to predict and show 

relationships among variables between systems 

and their components in the natural and 

designed worlds. 

 Use a model based on evidence to illustrate the 

relationships between systems or between 

components of a system. (HS-LS1-4),(HS-LS1-

5),(HS-LS1-7) 
 

 Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing 

solutions in 9–12 builds on K–8 experiences and 

progresses to explanations and designs that are 

supported by multiple and independent student-

generated sources of evidence consistent with 

scientific ideas, principles, and theories. 

 Construct and revise an explanation based on 

valid and reliable evidence obtained from a 

variety of sources (including students’ own 

investigations, models, theories, simulations, 

peer review) and the assumption that theories 

and laws that describe the natural world operate 

today as they did in the past and will continue to 

do so in the future. (HS-LS1-6) 
  

 LS1.C: Organization for Matter and Energy Flow 
in Organisms 

● The process of photosynthesis 

converts light energy to stored 

chemical energy by converting 

carbon dioxide plus water into sugars 

plus released oxygen. (HS-LS1-5) 

● The sugar molecules thus formed 

contain carbon, hydrogen, and 

oxygen: their hydrocarbon 

backbones are used to make amino 

acids and other carbon-based 

molecules that can be assembled into 

larger molecules (such as proteins or 

DNA), used for example to form new 

cells. (HS-LS1-6) 

● As matter and energy flow through 

different organizational levels of 

living systems, chemical elements are 

recombined in different ways to form 

different products. (HS-LS1-6),(HS-

LS1-7) 

● As a result of these chemical 

reactions, energy is transferred from 

one system of interacting molecules 

to another. Cellular respiration is a 

chemical process in which the bonds 

of food molecules and oxygen 

molecules are broken and new 

 Energy 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. (HS-LS1-5), 

(HS-LS1-6) 

● Energy cannot be created or 

destroyed—it only moves between 

one place and another place, 

between objects and/or fields, or 

between systems. (HS-LS1-7) 

 Systems and System Models  

●  Models (e.g., physical, mathematical, 

computer models) can be used to 

simulate systems and interactions — 

including energy, matter and 

information flows — within and 

between systems at different scales. 
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compounds are formed that can 

transport energy to muscles. Cellular 

respiration also releases the energy 

needed to maintain body 

temperature despite ongoing energy 

transfer to the surrounding 

environment. (HS-LS1-7)  

 PS3.D: Energy in Chemical Processes  

●  The main way that solar energy is 

captured and stored on Earth is through 

the complex chemical process known as 

photosynthesis. (secondary) 

 

Primary CCSS ELA/Literacy Connections: 

 RST.11-12.1 Cite specific textual evidence to support analysis of science 

and technical texts, attending to important distinctions the author 

makes and to any gaps or inconsistencies in the account. (HS-LS1-

1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the 

narration of historical events, scientific procedures/ experiments, or 

technical processes. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.9 Draw evidence from informational texts to support 

analysis, reflection, and research. (HS-LS1-1),(HS-LS1-6) 

Primary CCSS Mathematics Connections: 
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http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.2
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10/#CCSS.ELA-Literacy.WHST.9-10.9
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
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 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, 

audio, visual, and interactive elements) in presentations to enhance 

understanding of findings, reasoning, and evidence and to add interest. 

(HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7) 

 

Unit Performance Task:  

  

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/SL/11-12/#CCSS.ELA-Literacy.SL.11-12.5
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
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Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary  Resources 

& 

Supplements 

Assessment 

Lesson #1 
Photosynthesis 

# of Minutes 

NGSS: HS-LS1-5 

          HS-LS1-6 

          HS-LS1-7 

          HS-LS2-5 
 

CCSS for ELA:  RST.11-12.1 

                            WHST.9-12.2 

                            WHST.9-12.9 

                            SL.11-12.5 
 
 

CCSS for Math: 
 
 

 

Primary Resources: 
 

NGSSLifescience.com 

The website requires subscription 
($25/yr)which can be shared from 
biology teachers for this lesson. This 
website is dedicated to NGSS in 
biology. 
 NJCTL.org 

(biology>large biological molecules) 
 

Supplements: 
 

A Primer on Photosynthesis and the 
Functioning of Cells 

 

Insight into learning through 
phenomena video 

1. Video  
2. Presentation1 
3. Presentation2 
4. Quiz photosynthesis 
5. Quiz 2 photosynthesis 
6. Photosynthesis Homework 

Practice 1 
7. Photosynthesis Homework 

Practice 2 
8. Photosynthesis Homework 

Practice 3 
 

 

Lesson #2 

Respiration 

# of Minutes 

NGSS: 
 
 
 

CCSS for ELA: RST.11-12.1 

                            WHST.9-12.2 

                            WHST.9-12.9 

                            SL.11-12.5 

Primary Resources: 
 

NGSSLifescience.com 

The website requires subscription 
($25/yr)which can be shared from 
biology teachers for this lesson. This 
website is dedicated to NGSS in 
biology. 

 

○  
○  

 

https://goo.gl/forms/1AySIYXyauNemYzh2
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/SL/11-12
https://www.ngsslifescience.com/biology_lesson_plans_bioenergetics.html
https://njctl.org/courses/science/biology/large-biological-molecules/
http://www.globalchange.umich.edu/globalchange1/current/lectures/kling/energyflow/psn_primer.html
http://www.globalchange.umich.edu/globalchange1/current/lectures/kling/energyflow/psn_primer.html
http://www.learner.org/vod/vod_window.html?pid=77
http://www.learner.org/vod/vod_window.html?pid=77
http://www.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
https://drive.google.com/open?id=0BzQXeFjz0PfvQ3ZxV3UzZEJUS0k
https://drive.google.com/open?id=0BzQXeFjz0PfvdDQ3aGdyQlZSZmc
https://drive.google.com/open?id=0BzQXeFjz0PfvcXNTVVhUNVZqQWs
https://drive.google.com/open?id=0BzQXeFjz0PfvNWNXQzIzY0FObEU
https://drive.google.com/open?id=0BzQXeFjz0PfvZVF3XzRTcnBpNXc
https://drive.google.com/open?id=0BzQXeFjz0PfvZVF3XzRTcnBpNXc
https://drive.google.com/open?id=0BzQXeFjz0PfvNmJmanpzQzExcTg
https://drive.google.com/open?id=0BzQXeFjz0PfvNmJmanpzQzExcTg
https://drive.google.com/open?id=0BzQXeFjz0PfvNGZoMnFQRTUxZ0E
https://drive.google.com/open?id=0BzQXeFjz0PfvNGZoMnFQRTUxZ0E
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/SL/11-12
https://www.ngsslifescience.com/biology_lesson_plans_bioenergetics.html
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CCSS for Math: 
 
 

 

 NJCTL.org 

(biology>large biological molecules) 
 

             Supplements: 

 
 

Lesson #3 

Biomolecules 

# of Minutes 

NGSS: 
 
 
 

CCSS for ELA: 
 
 
 
 

CCSS for Math: 
 
 

 

Primary Resources: 
 
 
 
 
 

Supplements: 

 

● Biomolecules sugar and amino 
acid molecules ppt 

● Biomolecules sugar and amino 
acid molecules ppt 2 

● Biomolecules sugar and amino 
acid molecules ppt3 

● Carbon Cycle  game 
● Carbon Cycle Activity 

 

Lesson #4 

Carbon Cycle 

# of Minutes 

NGSS: 
 
 
 

CCSS for ELA: 
 
 

Primary Resources: 
 
 
 
 
 

Supplements: 

 

https://goo.gl/forms/1AySIYXyauNemYzh2
https://njctl.org/courses/science/biology/large-biological-molecules/
https://drive.google.com/open?id=0BzQXeFjz0PfvVi1SbDhZSHV4SUU
https://drive.google.com/open?id=0BzQXeFjz0PfvVi1SbDhZSHV4SUU
https://drive.google.com/open?id=0BzQXeFjz0PfvcDJ5OWYxT1M5eWM
https://drive.google.com/open?id=0BzQXeFjz0PfvcDJ5OWYxT1M5eWM
https://drive.google.com/open?id=0BzQXeFjz0PfvLUo1eEsxcE1McnM
https://drive.google.com/open?id=0BzQXeFjz0PfvLUo1eEsxcE1McnM
https://drive.google.com/open?id=0BzQXeFjz0Pfva1BMQTdmUHpkYjA
https://drive.google.com/open?id=0BzQXeFjz0PfvMl9acWRDWkZ4STA
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CCSS for Math: 
 

 

https://goo.gl/forms/1AySIYXyauNemYzh2

