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Unit Overview
1. Gases respond in predictable ways to pressure, temperature, volume, and change in number of 

particles.
2. Every chemical reaction proceeds at a definite rate, but can be sped up or slowed down by changing 

the conditions of the reaction.
3. Acids and bases can be defined in terms of hydrogen ions and hydroxide ions or in terms of electron 

pairs.
4. Students begin to examine the ways that human activities cause feedbacks that create changes to other 

systems. Students understand the system interactions that control weather and climate, with a major 
emphasis on the mechanisms and implications of climate change.

5. Students model the flow of energy and matter between different components of the weather system and 
how this affects chemical cycles such as the carbon cycle. Engineering and technology figure 
prominently here, as students use mathematical thinking and the analysis of geoscience data to 
examine and construct solutions to the many challenges facing long-term human sustainability on 
Earth.

6. Here students will use these geoscience data to explain climate change over a wide range of timescales, 
including over one to ten years: large volcanic eruption, ocean circulation; ten to hundreds of years: 
changes in human activity, ocean circulation, solar output; tens of thousands to hundreds of thousands 
of years: changes to Earth's orbit and the orientation of its axis; and tens of millions to hundreds of 
millions of years: long-term changes in atmospheric composition).

 

 

 



 

Enduring Understanding
 

1. Changes in the atmosphere due to human activity have increased carbon dioxide concentrations and 
thus affect climate.

2. The foundation for Earth’s global climate systems is the electromagnetic radiation from the sun, as 
well as its reflection, absorption, storage, and redistribution among the atmosphere, ocean, and land 
systems, and this energy’s re-radiation into space.

3.  Changes in the atmosphere due to human activity have increased carbon dioxide concentrations and 
thus affect climate.

4. The total amount of energy and matter in closed systems is conserved.
5. The total amount of carbon cycling among and between the hydrosphere, atmosphere, geosphere, and 

biosphere is conserved.
6. Students will learn about the behavior of gases. This will translate to a greater understanding of the 

everyday life. The gas laws are key to a deep understanding of weather, balloons, diving, and climate 
change.

7. Students will gain knowledge about why reactions happen at a fixed rate. Why the body requires 
enzymes to catalyze reactions. By what mechanism do reactions create products on a molecular level.

8. Students will be able to identify what household products are acids vs bases. How pH can convey a 
great deal of information about a solution. 

 

 

 

 

 

Essential Questions
 

 - How does a change in gas pressure affect its volume and temperature. 

- How many particles are in a fixed amount of gas?

- How would temperature affect the rate of a chemical reaction?



- What is the difference between and acid and a base?

- What makes an acid or base strong?

- What information can one acquire from the pH scale. 

 

 

 

Exit Skills
 

- Solve The three gas laws, Combined gas law, and The ideal gas law. 

- Calculate one-step rate law, The general rate law, Determine reaction order, and understand reaction mechanisms. 

- Define acids and bases, Calculate pH and pOH, Explain the pH scale. 

 

 

 

New Jersey Student Learning Standards (NJSLS-S)
 

 NextGen Science Standards

 

 

 

9-12.HS-PS1-2.1.1 students observe patterns in systems at different scales and cite patterns as empirical 
evidence for causality in supporting their explanations of phenomena. They recognize 
classifications or explanations used at one scale may not be useful or need revision using a 
different scale; thus requiring improved investigations and experiments. They use 
mathematical representations to identify certain patterns and analyze patterns of 

https://www.nextgenscience.org/


performance in order to reengineer and improve a designed system. 

9-12.HS-PS1-1.1.1 students observe patterns in systems at different scales and cite patterns as empirical 
evidence for causality in supporting their explanations of phenomena. They recognize 
classifications or explanations used at one scale may not be useful or need revision using a 
different scale; thus requiring improved investigations and experiments. They use 
mathematical representations to identify certain patterns and analyze patterns of 
performance in order to reengineer and improve a designed system. 

9-12.HS-PS3-2.2.1 Develop and use a model based on evidence to illustrate the relationships between 
systems or between components of a system. 

9-12.HS-PS1-1.2.1 Use a model to predict the relationships between systems or between components of a 
system. 

9-12.HS-PS3-4.3.1 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 refine the design accordingly. 

9-12.HS-PS4-3.4.1 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. 

9-12.HS-PS3-4.4.1 When investigating or describing a system, the boundaries and initial conditions of the 
system need to be defined and their inputs and outputs analyzed and described using 
models. 

9-12.HS-PS3-2.5.1 Energy cannot be created or destroyed—only moves between one place and another 
place, between objects and/or fields, or between systems. 

9-12.HS-PS3-3.5.1 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. 

9-12.HS-PS1-2.6 Constructing Explanations and Designing Solutions 

9-12.HS-PS3-3.6.1 Design, evaluate, and/or refine a solution to a complex real-world problem, based on 
scientific knowledge, student-generated sources of evidence, prioritized criteria, and 
tradeoff considerations. 

9-12.HS-PS1-2.6.1 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. 

9-12.HS-PS4-3.7.1 Evaluate the claims, evidence, and reasoning behind currently accepted explanations or 
solutions to determine the merits of arguments. 

9-12.HS-PS1-1.PS1.A.1 Each atom has a charged substructure consisting of a nucleus, which is made of protons 
and neutrons, surrounded by electrons. 

9-12.HS-PS1-1.PS1.A.2 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. 

9-12.HS-PS1-1.PS1.A.3 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. 

9-12.HS-PS1-2.PS1.B.1 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. 

9-12.HS-PS3-3.PS3.A.1 At the macroscopic scale, energy manifests itself in multiple ways, such as in motion, 
sound, light, and thermal energy. 

9-12.HS-PS3-2.PS3.A.1 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 transferred from one object to another and between its various 
possible forms. 

9-12.HS-PS3-2.PS3.A.2 At the macroscopic scale, energy manifests itself in multiple ways, such as in motion, 
sound, light, and thermal energy. 

9-12.HS-PS3-2.PS3.A.3 These relationships are better understood at the microscopic scale, at which all of the 
different manifestations of energy can be modeled as a combination of energy associated 
with the motion of particles and energy associated with the configuration (relative 
position of the particles). In some cases the relative position energy can be thought of as 
stored in fields (which mediate interactions between particles). This last concept includes 
radiation, a phenomenon in which energy stored in fields moves across space. 

9-12.HS-PS3-4.PS3.B.1 Energy cannot be created or destroyed, but it can be transported from one place to 
another and transferred between systems. 

9-12.HS-PS3-4.PS3.B.2 Uncontrolled systems always evolve toward more stable states— that is, toward more 
uniform energy distribution (e.g., water flows downhill, objects hotter than their 
surrounding environment cool down). 

9-12.HS-PS3-3.PS3.D.1 Although energy cannot be destroyed, it can be converted to less useful forms—for 
example, to thermal energy in the surrounding environment. 

9-12.HS-PS3-4.PS3.D.1 Although energy cannot be destroyed, it can be converted to less useful forms—for 
example, to thermal energy in the surrounding environment. 

9-12.HS-PS4-3.PS4.A.1 Waves can add or cancel one another as they cross, depending on their relative phase 
(i.e., relative position of peaks and troughs of the waves), but they emerge unaffected by 
each other. (Boundary: The discussion at this grade level is qualitative only; it can be based 
on the fact that two different sounds can pass a location in different directions without 
getting mixed up.) 

9-12.HS-PS4-3.PS4.B.1 Electromagnetic radiation (e.g., radio, microwaves, light) can be modeled as a wave of 
changing electric and magnetic fields or as particles called photons. The wave model is 
useful for explaining many features of electromagnetic radiation, and the particle model 
explains other features. 

Interdisciplinary Connections
 

 

MA.K-12.2 Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and their relationships in 
problem situations. They bring two complementary abilities to bear on problems involving 
quantitative relationships: the ability to decontextualize—to abstract a given situation and 
represent it symbolically and manipulate the representing symbols as if they have a life of 
their own, without necessarily attending to their referents—and the ability to 
contextualize, to pause as needed during the manipulation process in order to probe into 
the referents for the symbols involved. Quantitative reasoning entails habits of creating a 
coherent representation of the problem at hand; considering the units involved; attending 
to the meaning of quantities, not just how to compute them; and knowing and flexibly 
using different properties of operations and objects. 

MA.K-12.4 Model with mathematics. 

Mathematically proficient students can apply the mathematics they know to solve 
problems arising in everyday life, society, and the workplace. In early grades, this might be 



as simple as writing an addition equation to describe a situation. In middle grades, a 
student might apply proportional reasoning to plan a school event or analyze a problem in 
the community. By high school, a student might use geometry to solve a design problem 
or use a function to describe how one quantity of interest depends on another. 
Mathematically proficient students who can apply what they know are comfortable 
making assumptions and approximations to simplify a complicated situation, realizing that 
these may need revision later. They are able to identify important quantities in a practical 
situation and map their relationships using such tools as diagrams, two-way tables, graphs, 
flowcharts and formulas. They can analyze those relationships mathematically to draw 
conclusions. They routinely interpret their mathematical results in the context of the 
situation and reflect on whether the results make sense, possibly improving the model if it 
has not served its purpose. 

MA.N-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. 

MA.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

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

LA.RST.11-12.1 Accurately cite strong and thorough evidence from the text to support analysis of science 
and technical texts, attending to precise details for explanations or descriptions. 

LA.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. 

LA.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. 

Learning Objectives
 

1. Diagram a real and ideal gas.
2. Solve a gas law equation.
3. Determine volume ratios for gaseous reactants and products.
4. Calculate average rates of chemical reactions from experimental data.
5. Relate rates of chemical reactions to collisions between reacting particles.
6. Identify factors that affect the rates of a chemical reaction.
7. Explain role of catalyst.
8. Express the relationship between reaction rate and concentration.
9. Calculate instantaneous rates of chemical reactions

10. Identify the chemical and physical properties of acids and bases.
11. Relate the strength of an acid or base to its degree of ionization.
12. Explain and calculate pH and pOH
13. Write chemical equations for neutralization
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Suggested Activities & Best Practices
Gas law packet

Reaction rate question worksheet

Acid base PHET simulation

Find the pH lab

 

 

 



 

Assessment Evidence - Checking for Understanding (CFU)
Gas Law test (Summative)

Reaction Rate test (Summative)

Acid/Base Test (Summative)

Lab journal (Alternate)

Benchmark #4 (Benchmark)

"Do Now/Exit Ticket" Activity (Formative)

•    Admit Tickets     . 

•    Anticipation Guide     . 

•    Common Benchmarks     . 

•    Compare & Contrast     . 

•    Create a Multimedia Poster     . 

•    DBQ's     . 

•    Define     . 

•    Describe     . 

•    Evaluate     . 

•    Evaluation rubrics     . 

•    Exit Tickets     . 

•    Explaining     . 

•    Fist- to-Five or Thumb-Ometer     . 

•    Illustration     . 

•    Journals     . 

•    KWL Chart     . 

•    Learning Center Activities     . 

•    Multimedia Reports     . 

•    Newspaper Headline     . 

•    Outline     . 

•    Question Stems     . 

•    Quickwrite     . 

•    Quizzes     . 

•    Red Light, Green Light     . 

•    Self- assessments     . 



•    Socratic Seminar     . 

•    Study Guide     . 

•    Surveys     . 

•    Teacher Observation Checklist     . 

•    Think, Pair, Share     . 

•    Think, Write, Pair, Share     . 

•    Top 10 List     . 

•    Unit review/Test prep     . 

•    Unit tests     . 

•    Web-Based Assessments     . 

•    Written Reports     . 

Primary Resources & Materials
Chemistry textbook and worksheet/lab CD (located in science service center)

Ancillary Resources
1. Teacher and Publisher supplied power points, notes, laboratory guides, and worksheets
2. Resource Manuals
3. Internet Resources
4. Computer and smartboard Activities

Technology Infusion
1. Kahn Academy lesson on acids/bases.

2. Create a class blog to discuss how the gas laws apply to real life situations. 



 

 

 

 



Alignment to 21st Century Skills & Technology
 

 

 

CRP.K-12.CRP1.1 Career-ready individuals understand the obligations and responsibilities of being a 
member of a community, and they demonstrate this understanding every day through 
their interactions with others. They are conscientious of the impacts of their decisions on 
others and the environment around them. They think about the near-term and long-term 
consequences of their actions and seek to act in ways that contribute to the betterment of 
their teams, families, community and workplace. They are reliable and consistent in going 
beyond the minimum expectation and in participating in activities that serve the greater 
good. 

CRP.K-12.CRP3.1 Career-ready individuals understand the relationship between personal health, workplace 
performance and personal well-being; they act on that understanding to regularly practice 
healthy diet, exercise and mental health activities. Career-ready individuals also take 
regular action to contribute to their personal financial well-being, understanding that 
personal financial security provides the peace of mind required to contribute more fully to 
their own career success. 

CAEP.9.2.12.C.1 Review career goals and determine steps necessary for attainment. 

CAEP.9.2.12.C.2 Modify Personalized Student Learning Plans to support declared career goals. 

CAEP.9.2.12.C.3 Identify transferable career skills and design alternate career plans. 

CAEP.9.2.12.C.4 Analyze how economic conditions and societal changes influence employment trends and 
future education. 

CAEP.9.2.12.C.5 Research career opportunities in the United States and abroad that require knowledge of 
world languages and diverse cultures. 

CAEP.9.2.12.C.6 Investigate entrepreneurship opportunities as options for career planning and identify the 
knowledge, skills, abilities, and resources required for owning and managing a business. 

CAEP.9.2.12.C.7 Examine the professional, legal, and ethical responsibilities for both employers and 
employees in the global workplace. 

CAEP.9.2.12.C.8 Assess the impact of litigation and court decisions on employment laws and practices. 

CAEP.9.2.12.C.9 Analyze the correlation between personal and financial behavior and employability. 

TECH.8.1.12.C Communication and Collaboration: Students use digital media and environments to 
communicate and work collaboratively, including at a distance, to support individual 
learning and contribute to the learning of others. 

TECH.8.1.12.C.CS1 Interact, collaborate, and publish with peers, experts, or others by employing a variety of 
digital environments and media. 

TECH.8.1.12.C.CS2 Communicate information and ideas to multiple audiences using a variety of media and 
formats. 

21st Century Skills/Interdisciplinary Themes
Upon completion of this section, please remove all remaining descriptions, notes, outlines, examples and/or illustrations that are not 



needed or used.

 

Please list only the 21st Century/Interdisciplinary Themes that will be incorporated into this unit.

•    Communication and Collaboration     . 

•    Creativity and Innovation     . 

•    Critical thinking and Problem Solving     . 

•    ICT (Information, Communications and Technology) Literacy     . 

•    Information Literacy     . 

•    Life and Career Skills     . 

•    Media Literacy     . 

21st Century Skills
Upon completion of this section, please remove all remaining descriptions, notes, outlines, examples and/or illustrations that are not 
needed or used.

 

Please list only the 21st Century Skills that will be incorporated into this unit.

 

•    Civic Literacy     . 

•    Environmental Literacy     . 

•    Financial, Economic, Business and Entrepreneurial Literacy     . 

•    Global Awareness     . 

•    Health Literacy     . 

Differentiation
- Small lab groups 

- Provide large print study guide for Acid/Base test.

- Schedule extra time for students during quiz. 

 

Differentiations:

• Small group instruction

• Small group assignments

• Extra time to complete assignments

• Pairing oral instruction with visuals

• Repeat directions



• Use manipulatives

• Center-based instruction

• Token economy

• Study guides

• Teacher reads assessments allowed

• Scheduled breaks

• Rephrase written directions

• Multisensory approaches

• Additional time

• Preview vocabulary

• Preview content & concepts

• Story guides

• Behavior management plan

• Highlight text

• Student(s) work with assigned partner

• Visual presentation

• Assistive technology

• Auditory presentations

• Large print edition

• Dictation to scribe

• Small group setting

Hi-Prep Differentiations:

• Alternative formative and summative assessments

• Choice boards

• Games and tournaments

• Group investigations

• Guided Reading

• Independent research and projects

• Interest groups

• Learning contracts

• Leveled rubrics

• Literature circles

• Multiple intelligence options

• Multiple texts

• Personal agendas

• Project-based learning

• Problem-based learning

• Stations/centers

• Think-Tac-Toes

• Tiered activities/assignments

• Tiered products

• Varying organizers for instructions

Lo-Prep Differentiations

• Choice of books or activities

• Cubing activities

• Exploration by interest

• Flexible grouping

• Goal setting with students

• Jigsaw



• Mini workshops to re-teach or extend skills

• Open-ended activities

• Think-Pair-Share

• Reading buddies

• Varied journal prompts

• Varied supplemental materials

 

 

Special Education Learning (IEP's & 504's)
- Pre- test study guides provided.

- Step by step gas law equations.

- Provide powerpoints on google classroom.

•    printed copy of board work/notes provided     . 

•    additional time for skill mastery     . 

•    assistive technology     . 

•    behavior management plan     . 

•    Center-Based Instruction     . 

•    check work frequently for understanding     . 

•    computer or electronic device utilizes     . 

•    extended time on tests/ quizzes     . 

•    have student repeat directions to check for understanding     . 

•    highlighted text visual presentation     . 

•    modified assignment format     . 

•    modified test content     . 

•    modified test format     . 

•    modified test length     . 

•    multi-sensory presentation     . 

•    multiple test sessions     . 

•    preferential seating     . 

•    preview of content, concepts, and vocabulary     . 

•    Provide modifications as dictated in the student's IEP/504 plan     . 

•    reduced/shortened reading assignments     . 

•    Reduced/shortened written assignments     . 

•    secure attention before giving instruction/directions     . 



•    shortened assignments     . 

•    student working with an assigned partner     . 

•    teacher initiated weekly assignment sheet     . 

•    Use open book, study guides, test prototypes     . 

English Language Learning (ELL)
- Provide spanish textbook.

- Peers translate notes.

- Provide both spanish and english examples of gas laws.

•    teaching key aspects of a topic.  Eliminate nonessential information     . 

•    using videos, illustrations, pictures, and drawings to explain or clarif     . 

•    allowing products (projects, timelines, demonstrations, models, drawings, dioramas, poster boards, 
charts, graphs, slide shows, videos, etc.) to demonstrate student’s learning;

    . 

•    allowing students to correct errors (looking for understanding)     . 

•    allowing the use of note cards or open-book during testing     . 

•    decreasing the amount of workpresented or required     . 

•    having peers take notes or providing a copy of the teacher’s notes     . 

•    modifying tests to reflect selected objectives     . 

•    providing study guides     . 

•    reducing or omitting lengthy outside reading assignments     . 

•    reducing the number of answer choices on a multiple choice test     . 

•    tutoring by peers     . 

•    using computer word processing spell check and grammar check features     . 

•    using true/false, matching, or fill in the blank tests in lieu of essay tests     . 

At Risk
-Provide modified test on reaction rates. 

-Provide tutoring times after school. 

-Allow test correction for credit. 

-Provide step by step example of gas laws. 

•    allowing students to correct errors (looking for understanding)     . 

•    teaching key aspects of a topic.  Eliminate nonessential information     . 

•    allowing products (projects, timelines, demonstrations, models, drawings, dioramas, poster boards, 
charts, graphs, slide shows, videos, etc.) to demonstrate student’s learning

    . 

•    allowing students to select from given choices     . 



•    allowing the use of note cards or open-book during testing     . 

•    collaborating (general education teacher and specialist) to modify vocabulary, omit or modify items to 
reflect objectives for the student, eliminate sections of the test, and determine how the grade will be 
determined prior to giving the test.

    . 

•    decreasing the amount of workpresented or required     . 

•    having peers take notes or providing a copy of the teacher’s notes     . 

•    marking students’ correct and acceptable work, not the mistakes     . 

•    modifying tests to reflect selected objectives     . 

•    providing study guides     . 

•    reducing or omitting lengthy outside reading assignments     . 

•    reducing the number of answer choices on a multiple choice test     . 

•    tutoring by peers     . 

•    using authentic assessments with real-life problem-solving     . 

•    using true/false, matching, or fill in the blank tests in lieu of essay tests     . 

•    using videos, illustrations, pictures, and drawings to explain or clarify     . 

Talented and Gifted Learning (T&G)
-Provide advanced work on Acid/Base chemistry

-Provide extra lab assignments on reaction rates.

-Create a blog about real life examples of gas laws. 

•    Above grade level placement option for qualified students     . 

•    Advanced problem-solving     . 

•    Allow students to work at a faster pace     . 

•    Cluster grouping     . 

•    Complete activities aligned with above grade level text using Benchmark results     . 

•    Create a blog or social media page about their unit     . 

•    Create a plan to solve an issue presented in the class or in a text     . 

•    Debate issues with research to support arguments     . 

•    Flexible skill grouping within a class or across grade level for rigor     . 

•    Higher order, critical & creative thinking skills, and discovery     . 

•    Multi-disciplinary unit and/or project     . 

•    Teacher-selected instructional strategies that are focused to provide challenge, engagement, and 
growth opportunities

    . 

•    Utilize exploratory connections to higher-grade concepts     . 

•    Utilize project-based learning for greater depth of knowledge     . 

Sample Lesson



Using the template below, please develop a Sample Lesson for the first unit only.

 

 

Unit Name:

NJSLS:

Interdisciplinary Connection:

Statement of Objective:

Anticipatory Set/Do Now:

Learning Activity:

Student Assessment/CFU's:

Materials:

21st Century Themes and Skills:

Differentiation/Modifications:

Integration of Technology:

 


