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Section I: Course Description
The Chemistry curriculum encourages the development of higher-level thinking and problem-solving skills via self-directed
activities and assignments. The Chemistry curriculum encompasses the composition, structure and properties of matter, the
changes matter undergoes and the energy associated with those changes. Chemistry is a laboratory course in which students
are required to question, observe, collect data, experiment and analyze results. A broad range of topics are presented,
enabling students to gain a strong knowledge of course concepts and prepare for further challenges. The topics include but
are not limited to, the history and organization of the periodic table, periodicity, atomic structure, electron arrangements and
electromagnetic radiation, nomenclature, chemical bonding, chemical reactions, stoichiometry, the kinetic molecular theory
and states of matter, gas laws, solutions, acid and base properties and the pH scale, equilibrium, reaction rates,
thermochemistry and nuclear chemistry. Students will be required to memorize basic concepts that will enable them to fully
develop the language and process of chemistry.

Section II: NJSLS: New Jersey Student Learning Standards/Learning Objectives:
1. 2020 New Jersey Student Learning Standards – Science:

○ “Scientific and technological advances have proliferated and now permeate most aspects of life in the 21st
century. It is increasingly important that all members of our society develop an understanding of scientific
and engineering concepts and processes. Learning how to construct scientific explanations and how to
design evidence-based solutions provides students with tools to think critically about personal and societal
issues and needs. Students can then contribute meaningfully to decision-making processes, such as
discussions about climate change, new approaches to health care, and innovative solutions to local and
global problems.”

2. 2023 New Jersey Student Learning Standards – Mathematics:
○ “A New Jersey education in Mathematics builds quantitatively and analytically literate citizens prepared to

meet the demands of college and career, and to engage productively in an information-driven society; …A
high-quality mathematics education fosters a population that…leverages data in decision-making and as a
lens for discussing, analyzing, and responding to practical questions, persists to make sense of and model
problems arising in everyday life, society, and the workplace, thinks critically and strategically to assess
quantitative relationships and to solutions to complex problems, employs precise reasoning and constructs
viable arguments to deduce conclusions, recognize false statements and assess peers’ reasoning, interprets,
evaluates and critiques the mathematics embedded in social, scientific and commercial systems, as well as
the claims made in the private and public sectors, communicates precisely when conveying, representing,
and justifying both qualitative and quantitative perspectives.”

3. 2023 New Jersey Student Learning Standards English Language Arts:
○ A New Jersey education in English Language Arts builds readers, writers, and communicators prepared to

meet the demands of college and career and to engage as productive American citizens with global
responsibilities. …Students will develop the necessary skills in reading, writing, speaking, and listening
that are the foundations for creative and purposeful expression in language read rich, challenging texts that
build their knowledge of the world, grow their confidence and identities as readers, and develop critical
thinking skills and vocabulary necessary for long-term success[; e]ngage in regular, meaningful, writing
authentic tasks, exploring valued topics, writing for impact and expression, and sharing their work with
others (including authentic audiences) leverage complex texts and digital media to develop comprehension,
active listening, and discussion skills ground daily writing and discussion in evidence, fostering an ability
to read critically, build arguments, cite evidence, and communicate ideas to contribute meaningfully as
productive citizens evaluate the reliability, credibility, and perspective of authors and speakers across all
forms of media express ideas and knowledge through a variety of modalities and media, and serve as
effective communicators who purposefully read, write, and speak across multiple disciplines [and l]earn to
persist in reading complex texts, establishing lifelong habits to read voluntarily for pleasure, for further
education, for information on public policy, and for advancement in the workplace.

4. Standard 8.1 (Computer Science) and 8.2 (Design Thinking) of the 2020 NJSLS:
o “The ‘Intent and Spirit of the Computer Science and Design Thinking Standards’ is to focus on deep

understanding of concepts that enable students to think critically and systematically about leveraging
technology to solve local and global issues. Authentic learning experiences that enable students to apply
content knowledge, integrate concepts across disciplines, develop computational thinking skills, acquire
and incorporate varied perspectives, and communicate with diverse audiences about the use and effects of
computing prepares New Jersey students for college and careers.”

https://www.nj.gov/education/cccs/2020/NJSLS-Science.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nj.gov%2Feducation%2Fstandards%2Fmath%2FDocs%2F2023_NJSLS_Mathematics.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nj.gov%2Feducation%2Fstandards%2Fela%2FDocs%2F2023_NJSLS_ELA.docx&wdOrigin=BROWSELINK
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CSDT.pdf
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5. Standard 9.4 (Life Literacies and Key Skills) of the 2020 NJSLS:
o “This standard outlines key literacies and technical skills such as critical thinking, global and cultural

awareness, and technology literacy that are critical for students to develop to live and work in an
interconnected global economy.”
*Climate Change: The state of New Jersey has mandated instruction in, “Climate Change across all
content areas, leveraging the passion students have shown for this critical issue and providing them
opportunities to develop a deep understanding of the science behind the changes and to explore the
solutions our world desperately needs.”

6. *Amistad Law: N.J.S.A. 18A 52:16A-88:
o The inclusion of lessons and resources/texts dealing with the African slave trade, slavery in America, the

vestiges of slavery in this country and the contributions of African-Americans to our society will be
implemented in English and Social Studies courses in accordance with state law: “Every board of
education shall incorporate the information regarding the contributions of African-Americans to our
country in an appropriate place in the curriculum of elementary and secondary school students.”

7. *Holocaust Law: N.J.S.A. 18A 35-28:
o The inclusion of lessons and resources/texts that enable pupils to identify and analyze applicable theories

concerning human nature and behavior; to understand that genocide is a consequence of prejudice and
discrimination; and to understand that issues of moral dilemma and conscience have a profound impact on
life will be implemented in English and Social Studies courses in accordance with state law: “Every board
of education shall include instruction on the Holocaust and genocides in an appropriate place in the
curriculum of all elementary and secondary school pupils. The instruction shall further emphasize the
personal responsibility that each citizen bears to fight racism and hatred whenever and wherever it
happens.”

8. *LGBT and Disabilities Law: N.J.S.A. 18A:35-4.35:
o A transformative approach to the inclusion of lessons and resources/texts on the contributions and issues

concerning the LGBTQ+ population and people with disabilities will be implemented across all core
subjects in accordance with state law: “A board of education shall include instruction on the political,
economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender
people, in an appropriate place in the curriculum of middle school and high school students as part of the
district’s implementation of the New Jersey Student Learning Standards (N.J.S.A.18A:35-4.36). A board
of education shall have policies and procedures in place pertaining to the selection of instructional materials
to implement the requirements of N.J.S.A. 18A:35-4.35.”

9. *Asian American and Pacific Islanders Legislation: N.J.S.A 4021/A6100:
o The inclusion of lessons and resources/texts on the history and contributions of Asian Americans and

Pacific Islanders, will enable New Jersey’s schools to provide a curriculum that reflects the diversity of our
state. In accordance with state law: “A board of education shall include instruction on the history and
contributions of Asian Americans and Pacific Islanders in an appropriate place in the curriculum of
students in grades kindergarten through as part of the school district’s implementation of the New Jersey
Student Learning Standards in Social Studies.”

10. Acquisition/development/refinement of the higher-order critical thinking skills aligned with the Revised Bloom’s
Taxonomy of Cognitive Objectives

Section III: Curriculum Modifications
The Chemistry curriculum is subject to case-by-case modifications to support/advance the needs of all students, including
special education students, English language learners, gifted students and those at risk of school failure. These modifications
are based on Individualized Learning Programs (IEPs), recommendations made by the district’s English Language Learners
(ELL) coordinator, feedback from members of the Intervention & Referral Services Team (I&RS) for at-risk students, and
504 Plans.

Coursework and assessments will be modified on an individual basis for students when necessary.  Modifications may
include but are not limited to those outlined on the Modifications/Accommodations for Science Courses chart.

Section IV: Preparation for Standardized Testing
Instruction in Chemistry is aligned with the requirements of state and national standardized assessments, including the
NJGPA, NJSLA, the ACT, the PSAT and the SAT.

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://law.justia.com/codes/new-jersey/2018/title-52/chapter-16a/section-52-16a-88/
https://law.justia.com/codes/new-jersey/2018/title-18a/chapter-35/section-18a-35-28/
https://www.njleg.state.nj.us/2018/Bills/PL19/6_.HTM
https://pub.njleg.gov/bills/2020/AL21/416_.PDF
https://drive.google.com/file/d/1Jxv-JBsF-O-HvBRNonqriRD7XwP-z6PQ/view?usp=sharing
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Section V: Curriculum Pacing Guide

Curriculum Pacing Guide

Course Title: Chemistry Grade Level: 10th

Unit I: Fundamentals of Chemistry Weeks 1 - 9

Unit II: Organization of Matter Weeks 10 - 18

Unit III: Matter in Action Weeks 19 - 29

Unit IV: Applications of Chemistry Weeks 30 - 40

Section VI: Primary Texts and Year Long Instructional Resources
The following texts and instructional resources are employed for all students in Chemistry:

● Google Classroom
● Common Sense Education
● PhET Simulations
● Turnitin.com (www.turnitin.com)
● Flinn Scientific (https://www.flinnpavo.com)
● Ptable (www.ptable.com)
● Kahoot (www.kahoot.com)
● Pivot (https://www.pivotinteractives.com/)
● Edpuzzle (https://edpuzzle.com/)
● Vernier (https://www.vernier.com/product/logger-pro-3/)
● American Chemical Society interactives (https://teachchemistry.org/)
● Textbook: Modern Chemistry, Mickey Sarquis, Jerry Sarquis, Houghton Mifflin Harcourt (2015)

Section VII: Grading Formula and Assessment Modes
Marking period grades in Chemistry are determined via a percentage weighting model. The specific grading categories and
weightings of each will be determined before the start of each academic year and will be published in the posted/distributed
course syllabi.

Assessments in Chemistry vary greatly in format, scope/content/skills assessed, and alternative assessments, differentiation in
assessments and choice will be incorporated as appropriate. Preliminary assessments of each format will be used as
benchmarks and summative assessments will be created/revised collaboratively each year and planned by members of the
Dance instructional team to inform future learning and to measure student growth.

Section VIII: Unit Templates
The following unit templates have been established for the Chemistry curriculum by the Chemistry instructional team:

Unit I: Fundamentals of Chemistry
Unit Summary

http://www.commonsense.org
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html
http://www.turnitin.com
https://www.flinnpavo.com
http://www.ptable.com
http://www.kahoot.com
https://www.pivotinteractives.com/
https://edpuzzle.com/
https://www.vernier.com/product/logger-pro-3/
https://teachchemistry.org/
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In this unit, students will witness and apply the organizational aspects of Chemistry. They will examine the Periodic Table
and use the information contained within it to evaluate matter and its properties as well as employ a system of nomenclature.
Other major themes include the determination of mass, isotopes, the mole, composition stoichiometry, empirical and
molecular formulas, and the mathematical tools used to evaluate scientific measurements.

Standards/Core Ideas/Performance Expectations/Progress Indicators
The state standards outlined below, and established by the New Jersey Department of Education, will guide instruction
throughout this unit in Chemistry:

● 2020 New Jersey Student Learning Standards: Science
○ HS-PS1-1, HS-PS1-3, ESS1-6

● 2023 New Jersey Student Learning Standards: Mathematics
○ MP.2, MP.4, N.Q.A.1-3, A.SSE.A.1 & B.3, A.CED.A.1-4, F.IF.C.7, S.ID.A.1

● 2023 New Jersey Student Learning Standards English Language Arts
○ RL.CR.9–10.1, RI.MF.9–10.6, W.AW.9–10.1.A, B & E, SL.PE.9–10.1, SL.II.9–10.2, SL.PI.9–10.4

● 2020 New Jersey Student Learning Standards: Computer Science and Design Thinking
○ 8.1.12.DA.1, 8.1.12.DA.2, 8.1.12.DA.5

● 2020 New Jersey Student Learning Standards: Career Readiness, Life Literacies, and Key Skills
○ 9.4.12.CI.1, 9.4.12.CT.1, 9.4.12.IML.3, 9.4.12.IML.4, 9.4.12.TL.2

Unit Essential Questions Unit Enduring Understandings
● Why was the Periodic Table

first created and how has it
evolved?

● How is the Periodic Table
organized and how can it be
useful to the scientific
community?

● How are physical and chemical
properties periodic and how do
properties align with the
periodic table?

● What system(s) is(are) in place
to standardize the naming of
compounds?

● How are an atom’s charges
determined when combined in a
molecular bond?

● What is the significance of
units in measurement? And
how are they used? (SI System)

● What is the Law of
Conservation of mass and how
does it relate to matter?

● How are atoms counted?
● What is the mole?
● How is the molar mass of

elements related to compounds
that combine atoms with
bonds?

● How are empirical and
molecular formulas related?

● How do you calculate empirical
and molecular formulas?

● Historically and today, how
have chemists from across the
world influenced our learning?

● The Periodic Table was created to organize the universe’s
elements and has been added to as new information has become
available.

● The Periodic Table is organized into periods and groups according
to the increasing atomic number of the elements. The properties of
elements on the table are periodic making it a useful tool for the
scientific community.

● The physical and chemical properties of the elements are a periodic
function of their atomic number and align into groups on the table.
The elements’ electron configurations and chemical and physical
properties align according to the families/groups.

● Ionic compounds are named based on their balanced charges of
ions, while molecular compounds are named based on the number
of each atom in the compound.

● Scientific measurements employ the SI system for standardization.
The units define the quantity being measured and describe the
magnitude of the measurement.

● The Law of Conservation of mass states that mass is not created or
destroyed during chemical reactions and physical changes.

● Atoms are counted in groups in order to make counting possible
and to demonstrate their incredibly small size.

● The mole is a unit of measurement, the base unit in the SI system
for the amount of a substance, a quantity proportional to the
number of elementary entities of a substance, equal to 6.022 x 1023

elementary entities.
● Formula mass uses the mass of elements to find the mass of any

substance with a chemical formula.
● Empirical formulas are the simplest ratio of atoms in a compound

and are used for calculating a chemical analysis of lab data.
● Molecular formulas are either equal to the empirical formula or it is

a simple multiple of it and it reflects the actual compound in nature.
● The empirical formula is the simplest ratio of elements in a

compound whereas the molecular formula is the actual ratio of
elements in a compound.

● Students will research and discover chemists and physical scientists
who have played a role in shaping the chemistry content covered for
the rest of the school year.

Evidence of Learning
Formative & Alternative
Assessments:

Benchmark & Summative
Assessments:

Resources Needed:
● Modern Chemistry textbook
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● Unit 1A - Periodic Table
○ Getting to know the

Elements
○ Build an atom Lab with

pHet
○ AACT Safety Pictogram

Activity
○ Lab Equipment Activity
○ Lab Scavenger Hunt
○ Lab safety poster project
○ Bunsen Burner Safety

Lab #1
○ Bunsen Burner Lab #2
○ Metal, Nonmetal,

Metalloid
○ Mystery Elements -

Virtual Properties of
Metals, Nonmetals
Metalloids - Virtual

○ Physical vs Chemical
Changes

○ Physical and Chemical
Changes lab #2: lab

○ Reactivity of Two
Alkaline Earth Metals
Lab

● Unit 1B - Types and Naming
of Compounds and
Elements
○ Rolling for Compounds

Initiative
○ Flinn Ionic Formula

Writing Kit
○ ELEMENTS,

Compounds, Mixtures lab
○ Crossword activity

● Unit 1C - Measurement
○ Density
○ Density Pivot
○ Density Escape Room
○ Hershey Bar

Measurement Lab
○ Measurement Challenge
○ Measurement Challenge

Flinn
○ Identifying Substances by

their Density
○ Measurements Activity -

Equipment (online
extension activity)

○ Boyle's & Charles
Graphing Handout

○ Boyle & Charles Law
Graphing Template

○ Who Dunnit Scientific
Notation

● Unit 1D - Laws, Isotopes,
Mole-Gram Conversions
○ Average Atomic Mass

● Unit Assessments
(Benchmark)

● Summative #1
● Periodic Table Slogan Project
● Lab Safety Project
● Flinn Safety Test

● Vernier Lab Hardware
● Scientific Calculator
● Flinn Safety Contract
● Laboratory Equipment
● Lab Safety Practice
● Lab Safety Diagram
● Periodic Table Investigation
● Bunsen Burner Video Link &

Diagram
● Physical Chemical Changes Data

Table
● Ionic and Covalent Bonding
● Common Sense Media* - “The

Truth in News and Social Media”

https://docs.google.com/presentation/d/1RqpU8d1q59uNmjrW0gqjsMUCD5g0EhZRs8BV_kNLrz8/edit?usp=sharing
https://docs.google.com/presentation/d/1RqpU8d1q59uNmjrW0gqjsMUCD5g0EhZRs8BV_kNLrz8/edit?usp=sharing
https://docs.google.com/document/d/10xg_ch9N7Y_UFPRexcKj7zfvyD5CvDCp/edit?usp=sharing&ouid=107022015485222916295&rtpof=true&sd=true
https://docs.google.com/document/d/10xg_ch9N7Y_UFPRexcKj7zfvyD5CvDCp/edit?usp=sharing&ouid=107022015485222916295&rtpof=true&sd=true
https://drive.google.com/file/d/1HbxB2s4JLElq-eVZaycIlFOyaWFxLLWh/view?usp=sharing
https://drive.google.com/file/d/1HbxB2s4JLElq-eVZaycIlFOyaWFxLLWh/view?usp=sharing
https://docs.google.com/document/d/19wDE2P7KNtr5afwiRVXYxReMb60-VASAHjH_ZQ32juQ/edit?usp=sharing
https://drive.google.com/drive/my-drive
https://docs.google.com/document/d/127wzw8Xy5L7FoNpos1WXdKVwKzNNc9pvd6vtOYtrDZk/edit?usp=sharing
https://docs.google.com/document/d/17dlMPbFufjgsI4nNAVbcrqyiubx_udzlu_ZEUcM_SBE/edit?usp=sharing
https://docs.google.com/document/d/17dlMPbFufjgsI4nNAVbcrqyiubx_udzlu_ZEUcM_SBE/edit?usp=sharing
https://drive.google.com/file/d/1Bn1iAc4hvCMUQjJpcSso2HwH-ptXR6ub/view?usp=sharing
https://docs.google.com/document/d/1nuRkhTKWCcEBH1nxVqc_0cet9j8ld15751EJdiQpPKo/edit?usp=sharing
https://docs.google.com/document/d/1nuRkhTKWCcEBH1nxVqc_0cet9j8ld15751EJdiQpPKo/edit?usp=sharing
https://docs.google.com/document/d/1tI7BN0VEls2XYszzNyJc3u-OHLsxvS-r0JK9FhI_A5g/edit?usp=sharing
https://docs.google.com/document/d/1tI7BN0VEls2XYszzNyJc3u-OHLsxvS-r0JK9FhI_A5g/edit?usp=sharing
https://docs.google.com/document/d/1tI7BN0VEls2XYszzNyJc3u-OHLsxvS-r0JK9FhI_A5g/edit?usp=sharing
https://docs.google.com/document/d/1tI7BN0VEls2XYszzNyJc3u-OHLsxvS-r0JK9FhI_A5g/edit?usp=sharing
https://docs.google.com/document/d/1fZROHoyYPVdmbnYu2iqD_VathXMj1Rf1CWDS3GB6Z7M/edit?usp=sharing
https://docs.google.com/document/d/1fZROHoyYPVdmbnYu2iqD_VathXMj1Rf1CWDS3GB6Z7M/edit?usp=sharing
https://doc-0g-6c-apps-viewer.googleusercontent.com/viewer/secure/pdf/auu4fue4oraego8cq9ojg9o4ggfpfc76/gskvbvjoa9tn2cs7ep07d67a8dhrbj3g/1694100825000/gmail/14764261762127455509/ACFrOgBSmJVF2uINSRDq4vWaMMB02qd9Zm7q2do4XhbVg2qgZekKqHUZolRqD-oeS0_YdnDK4BvCDH8o_q9QW92O548XbuWHXAdwTe_Qpiju8ug0k7XsFxt56YeqmSY=?print=true&nonce=p8vtu60ql6r5a&user=14764261762127455509&hash=r5um9jhik54ksgn0p6rk439mv276f7q7
https://docs.google.com/document/d/1mPRVvtVIUY06DFU7Dz4kQ_3blIvogfIszIO-US-Y05Q/edit?usp=drive_link
https://docs.google.com/document/u/0/d/1-fvOv2TBOYRPqdMMEFIZg7ezOxblBfjHHiGTHtLrGGc/edit
https://docs.google.com/document/u/0/d/1-fvOv2TBOYRPqdMMEFIZg7ezOxblBfjHHiGTHtLrGGc/edit
https://www.flinnsci.com/api/library/Download/90e51c17ac2247deac18267398b102c9
https://www.flinnsci.com/api/library/Download/90e51c17ac2247deac18267398b102c9
https://drive.google.com/file/d/1KveO54NkgGb57ZCkPtyXehc1rVdAmwP9/view?usp=drive_link
https://drive.google.com/file/d/1KveO54NkgGb57ZCkPtyXehc1rVdAmwP9/view?usp=drive_link
https://drive.google.com/file/d/1pIrDuE1RN-CEJfh5e2ruoxOXJtJ9TRsY/view?usp=drive_link
https://docs.google.com/document/d/1hmciRfawfPQUSCB8M2IJEqeHnVt_eS69mhoDO-CEw6s/edit
https://app.pivotinteractives.com/activities/63650d755ad7612dc7793797/preview
https://drive.google.com/file/d/1CICbk_YziQFcEVuDdkAjawv5sR3Tw4LN/view?usp=sharing
https://docs.google.com/document/d/1BP9l8UfzVoVv0fueg_JFPC0Yh4PAAoEIrIzPgkuckE8/edit?usp=sharing
https://docs.google.com/document/d/1BP9l8UfzVoVv0fueg_JFPC0Yh4PAAoEIrIzPgkuckE8/edit?usp=sharing
https://drive.google.com/file/d/154u7Ki2YvR0DwZ0cf4vVglCRfBHJ42px/view?usp=sharing
https://docs.google.com/document/d/1Gj9mjHcnng_Ps7xhrnxjzXq0pbYU-3_9cf1nGkpvqrY/edit?usp=sharing
https://docs.google.com/document/d/1Gj9mjHcnng_Ps7xhrnxjzXq0pbYU-3_9cf1nGkpvqrY/edit?usp=sharing
https://docs.google.com/presentation/d/1KmahDHKsewOJ_2BIE5dvkSXr_mOkvxiKweH4x1ydjVY/edit?usp=sharing
https://docs.google.com/presentation/d/1KmahDHKsewOJ_2BIE5dvkSXr_mOkvxiKweH4x1ydjVY/edit?usp=sharing
https://docs.google.com/presentation/d/1KmahDHKsewOJ_2BIE5dvkSXr_mOkvxiKweH4x1ydjVY/edit?usp=sharing
https://docs.google.com/document/d/17ohLLQ9KcXr5jIIwjIXzgtrofn_7WW2ahMvGIYU1WCY/edit?usp=sharing
https://docs.google.com/document/d/17ohLLQ9KcXr5jIIwjIXzgtrofn_7WW2ahMvGIYU1WCY/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1SDLsk2tJVfLQKlEI9maOQTI2nd6vNLEODXIsUebUIkE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1SDLsk2tJVfLQKlEI9maOQTI2nd6vNLEODXIsUebUIkE/edit?usp=sharing
https://docs.google.com/document/d/1pGF5pOJV3gorduxeGXKDC8LeMb9Y_uDFML9tI3JKxhA/edit
https://docs.google.com/document/d/1IWHNsLlgmMIjnAWF0CrWCgLyCjjOrrChUPDc-o6aHcc/edit?usp=sharing
https://docs.google.com/document/d/127wzw8Xy5L7FoNpos1WXdKVwKzNNc9pvd6vtOYtrDZk/edit?usp=sharing
https://www.flinnsci.com/api/library/download/80efae9513b548d6999c31d38ac36abe
https://drive.google.com/file/d/1PTNxBvfsEv0rvl-ZcOa44WryLKDPkDdu/view?usp=drive_link
https://drive.google.com/file/d/11fHRGJnQtAU1oXtmQKUuve3xdDEykOVS/view?usp=sharing
https://docs.google.com/document/d/1k2y19-2WtNhQJd3_Zocwbc-n_onqIONqssifl4DFfV0/edit?usp=sharing
https://teachchemistry.org/classroom-resources/ptable-com-investigations
https://docs.google.com/document/d/1IeWkoZ3KEQwUdVHlUMifBGwRQ6gql9vCtlGLGJ5UuBs/edit?usp=sharing
https://docs.google.com/document/d/1IeWkoZ3KEQwUdVHlUMifBGwRQ6gql9vCtlGLGJ5UuBs/edit?usp=sharing
https://drive.google.com/file/d/1bVC9CORKjfpKwdByvzklPkEnNORrNEn7/view?usp=sharing
https://drive.google.com/file/d/1bVC9CORKjfpKwdByvzklPkEnNORrNEn7/view?usp=sharing
https://teachchemistry.org/classroom-resources/ionic-covalent-bonding-simulation
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○ Naming Atoms Lab
○ Pennium
○ Percent of Water in

Popcorn
○ Percent of Sugar in

Bubble Gum (CP)
○ Halloweenium
○ Phet Link - Isotopes and

Atomic Mass, Phet
Student Document

○ Law of Conservation of
Mass - Alkaseltzer

○ Organization of the
Periodic Table Activity

○ Finding Molar Mass
Activity

○ The Mole Lab
○ Color by Number

● Unit 1E - Formulas
○ Determining the

Empirical Formula for
Magnesium Oxide -
Sunshine in a Jar

○ MgO Chem Topics Lab
○ MgO % composition lab
○ Chem Topics: MgO

Empirical Formula Lab
○ Hydrates Lab
○ % Comp
○ Station Review
○ Bubble Gum Lab

● *Student research of past and
current chemists

● Classwork
● Review guides
● Quizzes
● Individual student check-ins

with teacher

Unit II: Organization of Matter
Unit Summary

Unit II encompasses the organization of matter. From atoms to elements to compounds, students will differentiate between
atoms and ions understanding the role of the electron in determining combinations of atoms and bonding. Students will be
able to describe electron configuration and determine the trends revealed on the periodic table. Learners will investigate the
re-organization of matter in ordinary chemical reactions. Learners will be able to identify the types of reactions, balance
equations and predict products in simple chemical reactions, and apply the law of conservation of mass. Major topics include
electron configuration, periodic trends, chemical bonding, intermolecular forces, stoichiometry, and chemical reactions.
Students will not only deepen their conceptual understanding of chemistry but also enhance their mathematical
computational skills through the application of Algebra II in problem-solving and data analysis. Skills developed through
complex operations and graphing data will also be utilized to solidify students’ understanding.

Standards/Core Ideas/Performance Expectations/Progress Indicators
The state standards outlined below, and established by the New Jersey Department of Education, will guide instruction
throughout this unit in Chemistry:

● 2020 New Jersey Student Learning Standards: Science
○ HS-PS1-1 , HS-PS1-2 , HS-PS1-3 , HS-PS1-4 , HS-PS1-7 , HS-PS4-1 , HS-PS4-3 , HS-PS4-4,

HS-ESS3-2, HS-ETS1-1 , HS-ETS1-3
● 2023 New Jersey Student Learning Standards: Mathematics

○ MP.2, MP.4, N.Q.A.1-3, A.SSE.A.1 & B.3, A.CED.A.1-4, F.IF.C.7, S.ID.A.1

https://drive.google.com/file/d/1H5_nXkVOtJvbSdAHyp_S-qQCWjsTCraO/view?usp=share_link
https://docs.google.com/document/d/1bmom1HNRpJv1Z9bhDVwBazl6Bt24MR9L/edit?usp=sharing&ouid=117530628040624164526&rtpof=true&sd=true
https://docs.google.com/document/d/1bmom1HNRpJv1Z9bhDVwBazl6Bt24MR9L/edit?usp=sharing&ouid=117530628040624164526&rtpof=true&sd=true
https://docs.google.com/document/d/1nNRUnzsccXlt_Epd5dwwe4owIsZlfUGXg782eTk7vdo/edit?usp=sharing
https://docs.google.com/document/d/1nNRUnzsccXlt_Epd5dwwe4owIsZlfUGXg782eTk7vdo/edit?usp=sharing
https://docs.google.com/document/d/14SnVaTl5dGQhPLAFy3mEQGAiJyliKiy8/edit?usp=sharing&ouid=107022015485222916295&rtpof=true&sd=true
https://phet.colorado.edu/en/simulations/isotopes-and-atomic-mass
https://phet.colorado.edu/en/simulations/isotopes-and-atomic-mass
https://drive.google.com/file/d/154u7Ki2YvR0DwZ0cf4vVglCRfBHJ42px/view?usp=sharing
https://drive.google.com/file/d/154u7Ki2YvR0DwZ0cf4vVglCRfBHJ42px/view?usp=sharing
https://docs.google.com/document/d/1IdRcY0ETegErnFzezi9avKu1rdp4klmu/edit?usp=sharing&ouid=114937181890971692719&rtpof=true&sd=true
https://docs.google.com/document/d/1IdRcY0ETegErnFzezi9avKu1rdp4klmu/edit?usp=sharing&ouid=114937181890971692719&rtpof=true&sd=true
https://drive.google.com/file/d/1bhDdQv_bIkYyS9eN8V4XBr1toqxza3QT/view?usp=share_link
https://drive.google.com/file/d/1bhDdQv_bIkYyS9eN8V4XBr1toqxza3QT/view?usp=share_link
https://docs.google.com/document/d/1UDxzlNqJQyuYNphFHO8NiW2pNJSVwGk8oDVLPH6FtAo/edit?usp=share_link
https://docs.google.com/document/d/1UDxzlNqJQyuYNphFHO8NiW2pNJSVwGk8oDVLPH6FtAo/edit?usp=share_link
https://drive.google.com/file/d/1svFwK63mkY5D-lrqHNWtabioO3S7-3Ik/view?usp=drive_link
https://drive.google.com/file/d/11XQKQsIh6J7mKj86-Lww5tApXO-8TCuD/view?usp=drive_linkww5tApXO-8TCuD/view?usp=drive_link
https://docs.google.com/presentation/d/1DVrsUKPcpiVAx5dUZKhj0w7yzyXI80UF_g9AQCnBNng/edit#slide=id.p
https://docs.google.com/presentation/d/1DVrsUKPcpiVAx5dUZKhj0w7yzyXI80UF_g9AQCnBNng/edit#slide=id.p
https://docs.google.com/presentation/d/1DVrsUKPcpiVAx5dUZKhj0w7yzyXI80UF_g9AQCnBNng/edit#slide=id.p
https://docs.google.com/presentation/d/1DVrsUKPcpiVAx5dUZKhj0w7yzyXI80UF_g9AQCnBNng/edit#slide=id.p
https://drive.google.com/file/d/1bW25bptluQBWtYBaMps0AWd71xVUhbR_/view?usp=sharing
https://drive.google.com/file/d/1wTx9Dp9fkDUFRC01UupcbrRd4etRbROv/view?usp=drive_link
https://drive.google.com/file/d/1bO_DmNODnHx4leT8htzPHMei7h9LhS-Y/view?usp=share_link
https://drive.google.com/file/d/1bO_DmNODnHx4leT8htzPHMei7h9LhS-Y/view?usp=share_link
https://docs.google.com/document/d/1w97EXT0G3OjlFmcZhXs_ZyEnJLPnceTk/edit?usp=sharing&ouid=117530628040624164526&rtpof=true&sd=true
https://docs.google.com/document/d/1Coz7k48xlGpizAzhohhl-lNacg5A4nBE/edit?usp=drive_link&ouid=107022015485222916295&rtpof=true&sd=true
https://docs.google.com/document/d/1V3JSd-LDONKZI-OLnBdAulor0umWdE4imQalyIvfG2c/edit?usp=sharing
https://drive.google.com/file/d/11Wc0GVjw2mXMl5Ft_0RIZ5eNZtRDpDDH/view?usp=drive_link
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● 2023 New Jersey Student Learning Standards English Language Arts
○ RL.CR.9–10.1, RI.MF.9–10.6, W.AW.9–10.1.A,B & E, SL.PE.9–10.1, SL.II.9–10.2, SL.PI.9–10.4

● 2020 New Jersey Student Learning Standards: Computer Science and Design Thinking
○ 8.1.12.DA.1, 8.1.12.DA.2, 8.1.12.DA.5, 8.2.12.ED.1, 8.2.12.ED.2, 8.2.12.ED.5, 8.2.12.ED.6

● 2020 New Jersey Student Learning Standards: Career Readiness, Life Literacies, and Key Skills
○ 9.4.12.CI.1, 9.4.12.CT.1, 9.4.12.IML.3, 9.4.12.IML.4, 9.4.12.TL.2

Unit Essential Questions Unit Enduring Understandings
● What is an electron

configuration?
● How do electron configurations

align with the Periodic Table?
● How do periodic trends of

ionization energy,
electronegativity, electron
affinity, atomic radius, ionic
radius, and metallic character
align with the Periodic Table?

● Why do chemicals bond?
● How are molecules made?
● How are ionic compounds

different from molecules?
● How does a “Sea” of electrons

influence metals?
● What is the difference

between inter and
intramolecular bonds?

● Why do compounds form
specific shapes and what are
the five basic shapes and their
bond angles?

● How are chemical reactions
recognized and represented?

● How are chemical reactions
● classified?
● How does the activity series of

elements dictate what occurs in a
chemical reaction?

● What is a mole ratio and why is it
important to mankind?

● How are mass and amount related
in a chemical reaction with
limited or more than enough of
each chemical?

● What is the difference between
what should be made and actually
is made in a chemical reaction?

● How can mathematical concepts
from Algebra II be applied to
analyze and solve problems related
to stoichiometry?

● An electron configuration is essentially a shorthand map to
determine the approximate location of an atom’s electrons.

● Electron configurations align according to the periodic blocks (s,
p, d, f), the periods, and the group numbers on the periodic table.

● Periodic trends describe the properties of atoms and their
behavior and can be organized as increasing or decreasing within
a period or group on the table primarily as a result of the effect
of nuclear pull.

● Chemicals bond to achieve a lowered state of potential energy.
● Molecules are made when atoms “share” pairs of electrons.
● Ionic compounds form organized structures and are formed from

the transfer of electrons between ions.
● Metallic properties are solely governed by their “Sea” of mobile,

delocalized electrons.
● Intramolecular bonds form between atoms to make molecules

and compounds whereas intermolecular bonds form between
molecules to make “chains” of molecules and are overall weaker
than intramolecular bonds.

● Chemical bonds organize into shapes that reduce the potential
energy involved in a reaction and are dependent on the number
of bonds and valence electrons around a central atom. The five
basic shapes are linear-180, bent-105, trigonal planar-120,
trigonal pyramidal-107 and tetrahedral-109.5.

● Chemical reactions are represented with specific symbols and
follow the Law of Conservation of Mass.

● Chemical reactions are classified based on the reactants
involved, the products made, and the environment in which they
are carried out.

● Replacement reactions occur based on the activity of the ions
present in the solution.

● The mole ratio relates to the amount of different compounds
used and formed in a chemical reaction and is based on the law
of conservation of mass.

● Ideal stoichiometry calculates the amount or mass of an
unknown when there is an excess of materials present.

● Limiting reagent stoichiometry calculates the amount or mass of
an unknown when there is a limited amount of materials present.

● Actual yield rarely produces enough product to match theoretical
standards, so percent yield shows the relationship between the
two.

● Mathematical concepts from Algebra II provide powerful tools
for analyzing and solving problems related to chemical
equations, allowing for predictions of physical & chemical
phenomena.

Evidence of Learning
Formative & Alternative
Assessments:

● Unit 2A - Arrangement of
Electrons
○ Borax Crystal Lab
○ Electron Configuration

Benchmark & Summative
Assessments:

● Unit Assessments
● Summative #2

Resources Needed:
● Modern Chemistry textbook
● Vernier Lab Hardware
● Edpuzzle
● Scientific Calculator
● Flinn Safety Contract

https://docs.google.com/document/d/1Tig56dTLFRGaxdq5MtVirhRahJljhstal_3DHGmbByg/edit?usp=sharing
https://drive.google.com/file/d/1Qrry--_bnv9y47zXJRqwzqgXYma7kPOr/view?usp=drive_link
https://edpuzzle.com/
https://www.flinnsci.com/api/library/download/80efae9513b548d6999c31d38ac36abe
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Pogil
○ Atomic Spectra
○ Electron Structure 1s

Orbital
○ Energy & Light POGIL
○ Flame Test Lab

● Unit 2B - Periodic Trends
○ Periodic Trends
○ Ionization Energy &

Reactivity
○ Periodic Trends - pTable

Activity
○ Trends Reactivity of

Alkaline Earth Metals
○ It's in the Cards Trends

Lab
● Unit 2C - Bonding

○ Chemical Bonding Lab
○ Ionic & Covalent

Bonding Virtual Lab
○ Molecular Geometry Lab
○ Alternate Molecular Geo

Lab (Molecular Geo
Table)

○ Intermolecular Forces
Lab

○ IMF Pogil
● Unit 2D - Reactions

○ Exploring Chemical
Reactions and the Law of
Conservation of Mass

○ Flinn Hollow Penny Lab
Hollow Penny Student
Handout

○ Complete Hollow Penny
Lab with Post Lab
Questions

○ Signs of Chemical
Reaction Lab

○ Single Replacement and
Metal Activity Lab

○ Chemical Reactions
Virtual Lab

○ Flinn Chemical
Reactions Lab

○ Types of Chemical
Reactions Lab

● Unit 2E - Stoichiometry
○ Exploring Chemical

Reactions and the Law of
Conservation of Mass

○ Stoichiometry Smores
Lab

○ Mole Ratios Pogil
○ Tums Stoichiometry Lab
○ Limiting and Excess

POGIL
○ Mole Ratios Lab

● Laboratory Equipment

https://drive.google.com/file/d/1Qrry--_bnv9y47zXJRqwzqgXYma7kPOr/view?usp=drive_link
https://drive.google.com/file/d/1msDvKpLg_bTi_K0p2UUf7VtcRXw6JZmi/view?usp=drive_link
https://drive.google.com/file/d/1kyQ2SKEHEQMR39rU1il4FLESfcmcV4ac/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1kyQ2SKEHEQMR39rU1il4FLESfcmcV4ac/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1bpVH3vcv9JZkLX-mqq9O_VBzMzihxIjG/view?usp=drive_link
https://docs.google.com/document/d/1rL6JDZwP5Fxylq4M4iPnSPpZE4Wg1mqP2hag5zfW2ig/edit?usp=sharing
https://docs.google.com/document/d/13RH2Q5Te_OiDIFB-MP-MGNT4aqeY7Z0lHFEIRTD6CJs/edit
https://docs.google.com/document/d/137Q0KckPcY0PDxWKrlIQgV5Y2ortxeLimZ5ZVrf1PH8/edit?usp=sharing
https://docs.google.com/document/d/137Q0KckPcY0PDxWKrlIQgV5Y2ortxeLimZ5ZVrf1PH8/edit?usp=sharing
https://docs.google.com/document/d/1SfIwxBVszp50ph-RB0gnGp7QeGmOtNJWfy6sesk7hng/edit?usp=sharing
https://docs.google.com/document/d/1SfIwxBVszp50ph-RB0gnGp7QeGmOtNJWfy6sesk7hng/edit?usp=sharing
https://drive.google.com/file/d/1t_pAa_-y1ab5wTeODfyyoUEj80qCSWK4/view?usp=drive_link
https://drive.google.com/file/d/1t_pAa_-y1ab5wTeODfyyoUEj80qCSWK4/view?usp=drive_link
https://docs.google.com/document/d/1KLnjdSzRBUFwM2hosLRq015bRqh7fZUk/edit?usp=sharing&ouid=117530628040624164526&rtpof=true&sd=true
https://docs.google.com/document/d/1KLnjdSzRBUFwM2hosLRq015bRqh7fZUk/edit?usp=sharing&ouid=117530628040624164526&rtpof=true&sd=true
https://docs.google.com/document/d/1hI7Wt2zLAZUYiP4ZVYerSqvfrzXV7F0w0L_0UHrjBNw/edit?usp=sharing
https://docs.google.com/document/d/1qWxbDxuVnq2CbaQuVIgUfusMDs4fD-eqHWs_JkX8Zj0/edit?usp=share_link
https://docs.google.com/document/d/1qWxbDxuVnq2CbaQuVIgUfusMDs4fD-eqHWs_JkX8Zj0/edit?usp=share_link
https://drive.google.com/file/d/1RzWOZrDK0YY780Qp6TwG7_WuNvF8VXNy/view?usp=share_link
https://drive.google.com/file/d/1JzGad8bEh6MmeWkaj0pJ3WRoH3TMtpH5/view?usp=share_link
https://drive.google.com/file/d/1JzGad8bEh6MmeWkaj0pJ3WRoH3TMtpH5/view?usp=share_link
https://docs.google.com/document/d/1as6mf4ES-iGtfaK1Sk1IkACnr14I9-k-/edit?usp=sharing&ouid=107022015485222916295&rtpof=true&sd=true
https://docs.google.com/document/d/1as6mf4ES-iGtfaK1Sk1IkACnr14I9-k-/edit?usp=sharing&ouid=107022015485222916295&rtpof=true&sd=true
https://drive.google.com/file/d/1FNNX2CZ1U2fE7_WgioIw5WQHdmLVOPpE/view?usp=drive_link
https://drive.google.com/file/d/1FNNX2CZ1U2fE7_WgioIw5WQHdmLVOPpE/view?usp=drive_link
https://drive.google.com/file/d/1OkAZ_nvHzrOQcT3PZoyPjbPPaKyNbcBl/view?usp=drive_link
https://docs.google.com/document/d/18YHtr2gn38_pqiAhc8yNBGfHK__ucjO1v7zSRqfWVwE/edit#
https://docs.google.com/document/d/18YHtr2gn38_pqiAhc8yNBGfHK__ucjO1v7zSRqfWVwE/edit#
https://docs.google.com/document/d/18YHtr2gn38_pqiAhc8yNBGfHK__ucjO1v7zSRqfWVwE/edit#
https://drive.google.com/file/d/1uKaHJ0C2wDo5QifJbcO3ev51tmB8qYIb/view?usp=sharing
https://docs.google.com/document/d/1jDz8YL9gg-u5VaFj9Fa63oLyCCYYwK05ce4JGFM9J28/edit?usp=sharing
https://docs.google.com/document/d/1jDz8YL9gg-u5VaFj9Fa63oLyCCYYwK05ce4JGFM9J28/edit?usp=sharing
https://drive.google.com/file/d/14sJBB5bzxQIkOfRKQ6Byqf-Ev2KasccY/view?usp=share_link
https://drive.google.com/file/d/14sJBB5bzxQIkOfRKQ6Byqf-Ev2KasccY/view?usp=share_link
https://drive.google.com/file/d/14sJBB5bzxQIkOfRKQ6Byqf-Ev2KasccY/view?usp=share_link
https://drive.google.com/file/d/1IZhQylPtr4tJL6D9h4fSUwQYjSXX_DHg/view?usp=drive_link
https://drive.google.com/file/d/1IZhQylPtr4tJL6D9h4fSUwQYjSXX_DHg/view?usp=drive_link
https://drive.google.com/file/d/1xsvUIa24lwP074VIJT3_PHAnCnqaLVkU/view?usp=drive_link
https://drive.google.com/file/d/1xsvUIa24lwP074VIJT3_PHAnCnqaLVkU/view?usp=drive_link
https://docs.google.com/document/d/1tOxHALIr_KcNWGIYaN5cKQR6ey6a9mefxLjYgJ5l7Q4/edit?usp=classroom_web&authuser=0
https://docs.google.com/document/d/1tOxHALIr_KcNWGIYaN5cKQR6ey6a9mefxLjYgJ5l7Q4/edit?usp=classroom_web&authuser=0
https://drive.google.com/file/d/1jSLEhscVSFvUsNcepP5ldAAxyDYbE-d-/view?usp=drive_link
https://drive.google.com/file/d/1jSLEhscVSFvUsNcepP5ldAAxyDYbE-d-/view?usp=drive_link
https://drive.google.com/file/d/1ZWMKpTLLJ5h_2mD6MaXxyAte09uswcTP/view?usp=sharing
https://drive.google.com/file/d/1ZWMKpTLLJ5h_2mD6MaXxyAte09uswcTP/view?usp=sharing
https://docs.google.com/document/d/18YHtr2gn38_pqiAhc8yNBGfHK__ucjO1v7zSRqfWVwE/edit
https://docs.google.com/document/d/18YHtr2gn38_pqiAhc8yNBGfHK__ucjO1v7zSRqfWVwE/edit
https://docs.google.com/document/d/18YHtr2gn38_pqiAhc8yNBGfHK__ucjO1v7zSRqfWVwE/edit
https://docs.google.com/document/d/1SyavdmqazsIh8Fr0AWEsLphoH1l1CYds/edit?usp=share_link&ouid=107022015485222916295&rtpof=true&sd=true
https://docs.google.com/document/d/1SyavdmqazsIh8Fr0AWEsLphoH1l1CYds/edit?usp=share_link&ouid=107022015485222916295&rtpof=true&sd=true
https://drive.google.com/file/d/1JbFmhFuqD1JiWJndgEP9CZVgrxMcFMOH/view?usp=drive_link
https://docs.google.com/document/d/1IwFil7dTtQ1T-sXqZRxujWeRBvemBl8x/edit?usp=drive_link&ouid=107022015485222916295&rtpof=true&sd=true
https://drive.google.com/file/d/1GdfUS8ysKn4vDZHIAWAlPrZfh63pF7sJ/view?usp=drive_link
https://drive.google.com/file/d/1GdfUS8ysKn4vDZHIAWAlPrZfh63pF7sJ/view?usp=drive_link
https://drive.google.com/file/d/1m7x1509EXSYvZIMPVFl1uCLFlspm_TCg/view?usp=classroom_web&authuser=0
https://drive.google.com/file/d/1PTNxBvfsEv0rvl-ZcOa44WryLKDPkDdu/view?usp=drive_link
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○ Phet Reactants, Products,
Leftovers

● Assorted Alternate
Labs

● Classwork
● Review guides
● Individual student

check-ins with teacher

Unit III: Matter in Action
Unit Summary

Unit III explains the relationship between matter and energy. Learners will be able to distinguish between phases of
matter at the particle level, identify properties of matter, and understand the changes in matter as it relates to particle
behavior and intermolecular forces. Learners will describe the behavior of gases and understand the gas laws as they
relate to ideal and real gases. Learners will also understand temperature, heat, enthalpy, and entropy and apply how
enthalpy and entropy relate to the spontaneity of reactions.

Standards/Core Ideas/Performance Expectations/Progress Indicators
The state standards outlined below, and established by the New Jersey Department of Education, will guide instruction
throughout this unit in Chemistry:

● 2020 New Jersey Student Learning Standards: Science
○ HS-PS1-, HS-PS1-2, HS-PS1-3, HS-PS1-4, HS-PS1-7, HS-ESS3-2, HS-ETS1-1, HS-ETS1-3

● 2023 New Jersey Student Learning Standards: Mathematics
○ MP.2, MP.4, N.Q.A.1-3, A.SSE.A.1 & B.3, A.CED.A.1-4, F.IF.C.7, S.ID.A.1

● 2023 New Jersey Student Learning Standards English Language Arts
○ RL.CR.9–10.1, RI.MF.9–10.6, W.AW.9–10.1.A,B & E, SL.PE.9–10.1, SL.II.9–10.2, SL.PI.9–10.4

● 2020 New Jersey Student Learning Standards: Computer Science and Design Thinking
○ 8.1.12.DA.1, 8.1.12.DA.2, 8.1.12.DA.5, 8.2.12.ED.1, 8.2.12.ED.2, 8.2.12.ED.5, 8.2.12.ED.6

● 2020 New Jersey Student Learning Standards: Career Readiness, Life Literacies, and Key Skills
○ 9.4.12.CI.1, 9.4.12.CT.1, 9.4.12.IML.3, 9.4.12.IML.4, 9.4.12.TL.2

Unit Essential Questions Unit Enduring Understandings
● What is kinetic molecular

theory?
● What is energy?
● What are the states of matter

and its properties?
● What are state changes? How

do state changes relate to
heating and cooling curves?

● What are the two types of
solids?

● What is the relationship
between equilibrium and
changes of state?

● What is meant by equilibrium
vapor pressure?

● What is pressure? What is
standard pressure?

● What are the five assumptions
of the kinetic molecular theory?

● What is a real gas? What is an
ideal gas?

● What are the properties of real
and ideal gases?

● What are the gas laws? (gas
laws to include: Boyle’s Law,
Charles’ Law, and
Gay-Lussac’s Law, Combined

● States and interactions of matter are completely governed by the
KMT (Kinetic Molecular Theory). States of matter are dependent
on temperature, pressure, and the attraction of particles in the
substance.

● The principle of energy conservation states that energy cannot be
created or destroyed but can only be transferred from one form to
another or transferred between objects within a closed system.
Climate change, renewable and non-renewable energy sources,
along with other factors go into energy conservation.

● The states of matter are solid, liquid, and gas. Solid particles are
packed tightly and vibrate in place, have a definite shape and
volume, have relatively low rates of diffusion, and have strong
intermolecular forces of attraction. Liquid particles move freely
past one another, have a definite volume and take the shape of a
container, have low rates of diffusion, and have attractive forces
between the particles but less than solid particles. Gas particles
move freely and rapidly with no definite shape and volume, they
have high rates of diffusion and have relatively no attractive forces
between them (ideally).

● Freezing and Melting are the state changes between solid and
liquid. Vaporization and condensation are the state changes
between liquid and gas. Sublimation and deposition are the state
changes between solid and gas.

● The two types of solids are amorphous and crystalline.
● Equilibrium is two opposing changes happening simultaneously

and when a state change occurs, temperature is constant.
● The vapor pressure or equilibrium vapor pressure is defined as the

https://drive.google.com/file/d/1idI3ffi1RrnDbjLDjyY8XBqwtA1WjpyL/view?usp=drive_link
https://drive.google.com/file/d/1idI3ffi1RrnDbjLDjyY8XBqwtA1WjpyL/view?usp=drive_link
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Gas Law, Avogadro’s Law,
Ideal Gas Law, Dalton’s Law of
Partial Pressures)

● What is the standard molar
volume of a gas? How is it
used to solve ideal gas law
problems at STP?

● What is STP?
● What is temperature?
● What is heat?
● What is specific heat capacity?

pressure exerted by a vapor that is in thermodynamic equilibrium
with the condensed phase (solid or liquid) at a given temperature in
a closed system. The equilibrium vapor pressure is an indication of
the evaporation rate of a liquid.

● Pressure is caused by the collision of gas particles on surrounding
containers. Standard pressure is 1 atmosphere.

● The kinetic-molecular theory of gasses assumes that ideal gas
molecules (1) are constantly moving; (2) have negligible volume;
(3) have negligible intermolecular forces; (4) undergo perfectly
elastic collisions; and (5) have an average kinetic energy
proportional to the ideal gas's absolute temperature.

● A real gas occupies space and has molecular interactions as
opposed to an ideal gas which is theoretical and not subject to
interparticle interactions.

● The gas laws include Boyle’s Law, Charles’ Law, and
Gay-Lussac’s Law, Combined Gas Law, Avogadro’s Law, Ideal
Gas Law, and Dalton’s Law of Partial Pressures. All laws work to
explain relationships between the properties of gasses in particular
states.

● Standard molar volume is 22.4 L. This makes for a very useful
approximation: any gas at STP has a volume of 22.4 L per mole of
gas; that is, the molar volume at STP is 22.4 L/mol. This molar
volume makes a useful conversion factor in stoichiometry problems
if the conditions are at STP.

● Standard temperature is 0 ℃ and standard pressure is 1
atmosphere.

● Temperature is the average kinetic energy of particles.
● Heat is the measure of energy that is transferred due to a difference

in temperatures.
● Specific heat capacity is the amount of heat that must be added or

removed from a unit of mass to change its temperature by one
degree Celsius.

Evidence of Learning
Formative & Alternative
Assessments:

● Unit 3A - States of Matter
○ States of Matter

Simulation
○ Reaction in a Bag (CR)
○ KMT Webquest Activity
○ Molar Heat of Fusion of

Ice
○ Alternate Heat of Fusion

of Ice Lab with Answer
Key

● Unit 3B - Gas Laws
○ Gas Properties

Investigation
○ Gas Laws with pHet
○ Gas Laws POGIL
○ PHET Gas Laws
○ Intro to Gas Laws

Stations Quick Lab
○ Chillin & Heatin

Stations Lab and
Teacher Guide

○ Gas Laws Review Lab
● Unit 3C - Heat and Energy

Benchmark & Summative
Assessments:

● Unit Assessments
● Unit 3A-3C Quizzes
● KMT Webquest

Presentations

Resources Needed:
● Phet Simulation Software
● Flinn Pavo
● Ptable
● Pivot
● American Chemical Society
● Modern Chemistry textbook
● Vernier Lab Hardware
● Edpuzzle
● Scientific Calculator
● Flinn Safety Contract
● Laboratory Equipment

https://docs.google.com/document/d/1fxKi3K_bLGWW6T2_fIJ0JRt6_mow9TMnhv04UCg_1YA/edit
https://docs.google.com/document/d/1fxKi3K_bLGWW6T2_fIJ0JRt6_mow9TMnhv04UCg_1YA/edit
https://www.flinnsci.com/api/library/Download/a5d05c50dfd344e9af5972f81d0587cf
https://docs.google.com/document/d/12oI5GhYeiaB9oT9EBFpHKyiG3WYCzcnQEud1zUUMoIg/edit?usp=share_link
https://drive.google.com/file/d/1w4044sn5_15MuFg8HfK7oGV0ncz5qyRj/view?usp=drive_link
https://drive.google.com/file/d/1w4044sn5_15MuFg8HfK7oGV0ncz5qyRj/view?usp=drive_link
https://drive.google.com/file/d/11hcfJCCvNuyYbA_zBTOhk5Faak52Lpy8/view?usp=drive_link
https://drive.google.com/file/d/11hcfJCCvNuyYbA_zBTOhk5Faak52Lpy8/view?usp=drive_link
https://drive.google.com/file/d/11hcfJCCvNuyYbA_zBTOhk5Faak52Lpy8/view?usp=drive_link
https://docs.google.com/document/d/16FCdynxoxAGqkohkbdYsFbzV9VsYDWzGbOAMunMVovk/edit
https://docs.google.com/document/d/16FCdynxoxAGqkohkbdYsFbzV9VsYDWzGbOAMunMVovk/edit
https://docs.google.com/document/d/1oSTNDC1vBbDpeONPNmkCyvOiOxWn2fx4/edit?usp=share_link&ouid=107022015485222916295&rtpof=true&sd=true
https://drive.google.com/file/d/1axYMgMI-9f2H3k4smy-jPaE9nf94bXuS/view?usp=drive_link
https://docs.google.com/document/d/1vWZlHuzbVJXk70mrBga9UVANfvrbQKk16G3-7mK-C7M/edit?usp=sharing
https://drive.google.com/file/d/1BfwMZOMcbFVp7yAbeXKArgjv9ajdN6Ge/view?usp=sharing
https://drive.google.com/file/d/1BfwMZOMcbFVp7yAbeXKArgjv9ajdN6Ge/view?usp=sharing
https://drive.google.com/file/d/1hBkiordWxpYJuEZuoCLBD91zC42wWvuF/view?usp=drive_link
https://drive.google.com/file/d/1N5T-K6LaiLQdbenLSLebaws_EiJ-W8tO/view?usp=drive_link
https://drive.google.com/file/d/1N5T-K6LaiLQdbenLSLebaws_EiJ-W8tO/view?usp=drive_link
https://drive.google.com/file/d/1UoBip59y2wv4ehN8NmWEEpvdEDG6XlDF/view?usp=drive_link
https://phet.colorado.edu/en/simulations/filter?type=html
https://www.flinnpavo.com
http://www.ptable.com
https://www.pivotinteractives.com/
https://teachchemistry.org/
https://edpuzzle.com/
https://www.flinnsci.com/api/library/download/80efae9513b548d6999c31d38ac36abe
https://drive.google.com/file/d/1PTNxBvfsEv0rvl-ZcOa44WryLKDPkDdu/view?usp=drive_link
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○ Specific Heat Capacity
Lab

○ Heat of Solution vVrtual
Lab

○ *Renewable and
Non-renewable Energy
Discussion Incorporating
Climate Change

○ Classwork
○ Review Guides
○ Individual student

check-ins with teacher

Unit IV: Applications in Chemistry
Unit Summary

Unit IV examines matter in solutions, acids and bases, and nuclear chemistry. Unit 4A focuses on distinguishing parts of
a solution, properties of a solution, concentration of solutions, and preparation of solutions. Unit 4B focuses on the
differentiation between the behavior of acids and bases in reactions and in nature, the pH scale, common uses of acids &
bases and the calculation of pH and pOH. Unit 4C introduces both fission and fusion nuclear reactions, differentiating
nuclear from chemical reactions and describing the importance, uses, usefulness, and products of nuclear reactions. Major
topics include solutions, acids and bases, nuclear decay, fusion, and fission reactions.

Standards/Core Ideas/Performance Expectations/Progress Indicators
The state standards outlined below, and established by the New Jersey Department of Education, will guide instruction
throughout this unit in Chemistry:

● 2020 New Jersey Student Learning Standards: Science
○ HS-PS1-1, HS-PS1-2 , HS-PS1-3, HS-PS1-4 , HS-PS1-5 , HS-PS1-6 , HS-PS1-7 , HS-PS1-8 ,

HS-ESS1-1 , HS-ESS1-3 , HS-ESS1-6 , HS-ESS3-2 , HS-ETS1-1 , HS-ETS1-3
● 2023 New Jersey Student Learning Standards: Mathematics

○ MP.2, MP.4, N.Q.A.1-3, A.SSE.A.1 & B.3, A.CED.A.1-4, F.IF.C.7, S.ID.A.1
● 2023 New Jersey Student Learning Standards English Language Arts

○ RL.CR.9–10.1, RI.MF.9–10.6, W.AW.9–10.1.A,B & E, SL.PE.9–10.1, SL.II.9–10.2, SL.PI.9–10.4
● 2020 New Jersey Student Learning Standards: Computer Science and Design Thinking

○ 8.1.12.DA.1, 8.1.12.DA.2, 8.1.12.DA.5, 8.2.12.ED.1, 8.2.12.ED.2, 8.2.12.ED.5, 8.2.12.ED.6
● 2020 New Jersey Student Learning Standards: Career Readiness, Life Literacies, and Key Skills

○ 9.4.12.CI.1, 9.4.12.CT.1, 9.4.12.IML.3, 9.4.12.IML.4, 9.4.12.TL.2
Unit Essential Questions Unit Enduring Understandings

● How do chemical reactions
occur?

● What determines the rate a
reaction occurs?

● Why is the rate of a reaction
important?

● How are mixtures of pure
substances classified?

● What factors govern the
solubility of a substance and
its rate of solution?

● What is molarity and how is it
determined?

● How are solids dissolved in
hydration?

● How do solutes affect the
properties of water when they
are in solution?

● What are the characteristic
properties of acids and bases?

● What is pH and how is it

● Chemical reactions occur when kinetic energy of collision causes
particles that fit chemically to transform.

● The kinetic energy, amount of reactants, amount of product, and
collisions determine a reaction rate law.

● How we use a reaction is normally dictated by the rate the
reaction occurs.

● Pure substances can be mixed as solutions, colloids, and mixtures.
● Temperature, pressure, surface area, and agitation affect the

solubility and rate of solution.
● Molarity is the amount of solute in moles per liter of total

solution.
● Water molecules actively dissolve ions and “pull” them into

solution.
● Water’s ability to change state is altered by the presence of a

solute and is dependent on the amount of solute present.
● Acids and bases are classes of chemicals with distinct and

opposite properties. When mixed, they will form water.
● pH is the log of the concentration of hydronium ions in an acidic

or basic solution. It is a quantitative measurement of an acid or
base's strength.

● Titrations are useful for testing the accuracy of amounts or finding

https://drive.google.com/file/d/1L30LbhfM_EVhvV7HCPqjthLQ4xoOMOIJ/view?usp=sharing
https://drive.google.com/file/d/1L30LbhfM_EVhvV7HCPqjthLQ4xoOMOIJ/view?usp=sharing
https://docs.google.com/document/d/14x1J8SkFDKGDTq661MH5MukLE6h86kP693RYjhcM7Ys/edit?usp=sharing
https://docs.google.com/document/d/14x1J8SkFDKGDTq661MH5MukLE6h86kP693RYjhcM7Ys/edit?usp=sharing
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calculated?
● What is radioactive decay?
● What is half-life?
● How are fission and fusion used

differently?
● How can mathematical concepts

from Algebra II be applied to
analyze and solve problems
related to stoichiometry?

unknown amounts of substances in solution.
● Radioactive decay is the nucleus of a substance releasing energy

and particles randomly.
● Half-life is the amount of time in which half a substance decays.
● Fission is the splitting of an atomic nucleus and fusion is the

combining of nuclei causing a release of energy.
● Mathematical concepts from Algebra II provide powerful tools for

analyzing and solving problems related to chemical equations,
allowing for predictions of physical and chemical phenomena.

Evidence of Learning
Formative & Alternative
Assessments:

● Unit 4A - Solutions
○ Solutions

● Unit 4B - Acid/Base
○ Acids and Bases Lab

● Unit 4C - Nuclear
○ Half Life Lab
○ Penny Half Life Lab

● Assorted Alternate Labs
● Classwork
● Review guides
● Individual student check ins

with teacher

Benchmark & Summative
Assessments:

● Unit Assessments
● Nuclear Project
● Unit 4A-4C Quizzes
● Summative #3

Resources Needed:
● Phet Simulation Software
● Flinn Pavo
● Ptable
● Kahoot
● Pivot
● American Chemical Society
● Modern Chemistry textbook
● Vernier Lab Hardware
● Edpuzzle
● Scientific Calculator
● Flinn Safety Contract
● Laboratory Equipment

Section IX: Unit Reflection
The Chemistry instructional team must confer upon the completion of each instructional unit in the Chemistry curriculum and
rate the degrees to which the instructional units meet performance criteria established by the New Jersey Department of
Education using the Unit Reflection Form. Completed unit reflection forms must be submitted to the Department Supervisor
for approval upon completion of curriculum implementation with a complementing list of suggested modifications to the
Chemistry curriculum.

Unit Reflection Form: Chemistry
Lesson Activities: Strongly Moderately Weakly
Foster student use of technology as a tool to develop critical
thinking, creativity and innovation skills;

Are challenging and require higher order thinking and
problem-solving skills;

Allow for student choice;

Provide scaffolding for acquiring targeted knowledge/skills;

Integrate modern, global perspectives, especially those regarding
diversity, genocide, global issues, and historical ones regarding
racial relations;
Integrate 21st century skills;

Provide opportunities for interdisciplinary connection and transfer of
knowledge and skills;

https://docs.google.com/document/d/1--BL7JqalGzaSLwc-cwzUGNxmlzTZrD6YyMdCxXudEo/edit
https://drive.google.com/file/d/1AY3QI_TfP4cP_-dgAwstgsYmuG8MVeIj/view?usp=sharing
https://drive.google.com/file/d/1gfpnBqGj1OYSaEBJ9UrvOnr0RjFwCP5k/view?usp=sharing
https://drive.google.com/file/d/1YCTfAu-E2qPAgeHGpAndPbjRMAMMVmCh/view?usp=sharing
https://phet.colorado.edu/en/simulations/filter?type=html
https://www.flinnpavo.com
http://www.ptable.com
http://www.kahoot.com
https://www.pivotinteractives.com/
https://teachchemistry.org/
https://edpuzzle.com/
https://www.flinnsci.com/api/library/download/80efae9513b548d6999c31d38ac36abe
https://drive.google.com/file/d/1PTNxBvfsEv0rvl-ZcOa44WryLKDPkDdu/view?usp=drive_link


13

Are varied to address different student learning styles and
preferences;

Are differentiated based on student needs;

Are student-centered with teacher acting as a facilitator and
co-learner during the teaching and learning process;

Provide means for students to demonstrate knowledge and skills and
progress in meeting learning goals and objectives;

Provide opportunities for student reflection and self-assessment;

Provide data to inform and adjust instruction to better meet the
varying needs of learners.

Appendix
Writing Instruction and the RFH Community

Writing instruction should happen across the RFH Community. Writing across the curriculum is a philosophy that advances
the belief that writing is a method of learning. Since all departments are committed to helping students learn, writing must be
used as a methodology to advance student learning.

Each academic discipline has its own unique conventions, formats and structures. It is the responsibility of each department
to agree upon domain-specific writing praxes, model them for students, and require them to utilize them on a consistent basis.
Students must understand that acceptable writing in one domain may not be acceptable writing in another area. The
development of domain-specific writing skills supports the overall development of the student writer because all writing is
grounded in the writing situation: audience, context, purpose, subject, and writer. Representatives from the academic
disciplines must share their domain-specific writing praxes with each other, identify intersections, and determine how to
address perceived gaps that limit student learning.

Students must experience writing situations that help them learn how to think creatively and critically and communicate
effectively in the academic disciplines. Writing instruction, regardless of the academic discipline, must always reinforce
student understanding of the writing situation. When students experience writing situations, they must study examples of
domain-specific writing in order to understand how writers communicate in discipline-related contexts. This does not mean
information embedded in textbooks. Domain-specific writing is writing that is used to inform and influence readers as it
draws them into an established circle of discourse. Students must use these non-fiction texts to develop the close reading
skills that will shape their own writing. Focused engagement with domain-specific writing should not be limited to basic
reading comprehension and topical understanding. It must also include the analysis of the writing situation that is represented
in the text: audience, context, purpose, subject, and writer. The close reading of well-written texts—regardless of the
domain—will show students the importance of writing mechanics, diction, and syntax. The development of close reading
skills will also help the students grow in terms of their ability to construct and advance independent and original claims that
are well-supported by evidence. Domain-specific writing is grounded in positioning of claims and the effective use of
evidence.

The final written product is important; nevertheless, the learning that results in this production must not be devalued. The
writing process is not limited to the basic steps of planning, drafting, revising, and editing/proofreading. It is a complex
sequence of critical and creative thinking and writing that leads to the production of a text that provides evidence of learning
and understanding. Students must ultimately develop the ability to self-assess the effectiveness of their writing as a
representation of the writing situation. Without the use of models that evidence learning and understanding, students will not
develop the ability to self-assess their own work—the true outcome of the writing process.

What types of writing situations should RFH students engage in?
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RFH students should engage in writing situations across the curriculum that require them to:
● write to improve mechanical proficiency, diction usage, and syntactical sophistication
● write to narrate, describe, and reflect
● write to summarize and report
● write to classify and define
● write to explain how process leads to an outcome
● write to compare, contrast and evaluate
● write to speculate on cause and effect
● write to propose solutions and solve problems
● write to analyze

These writing situations should be positioned in a coordinated, developmental sequence that extends across the academic
disciplines.

Upon Completion of Grade 12, RFH students must be ready to transition to the following writing situations:
● write to analyze
● write to persuade (argument)

The core foci of first-year college writing courses are analysis and argument. These courses orient the students to the
demands and expectations of writing for the academic culture of college. At colleges/universities with carefully coordinated
writing programs, students must demonstrate proficiency in analysis and argument before they transition to upper level
courses that require them to engage in the following writing situation:

● write to investigate (research)


