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Verona Public Schools Mission Statement: 

The mission of the Verona Public Schools, the center of an engaged and supportive community, is to empower students to achieve their potential as active 
learners and productive citizens through rigorous curricula and meaningful, enriching experiences. 

 
 
Course Description: 

The CP chemistry curriculum is to prepare students who plan to pursue non-science careers for college level chemistry. This course analyzes the important 
role that chemistry will play in their personal and professional lives. Students will learn to use principles of chemistry to think more intelligently about current 
issues involving science and technology. The course emphasizes basic chemical principles, develops basic laboratory skills, and has the students learn 
problem solving methods. The course stands alone as a basic study, but serves as a foundation for future science courses. 
 
The Honors chemistry curriculum is a faster paced, more math-intensive version of the chemistry course. The students will learn facts, formulas and 
principles of chemistry as well as how to apply them to their world. They will come to understand the reason why the facts, formulas and principles exist as 
they continue to develop critical thinking and problem-solving skills, for use in chemistry, science and life. 
 
 

 
Prerequisite(s): 

CP Chemistry - Algebra I College Prep 
Honors Chemistry - Biology Honors or teacher recommendation 
 
 

 
 
  

 

http://www.veronaschools.org/
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Standard 8: Technology Standards 

8.1: Educational Technology: All students will use digital tools to access, manage, 
evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 

8.2: Technology Education, Engineering, Design, and Computational Thinking - 
Programming:  All students will develop an understanding of the nature and impact of technology, 
engineering, technological design, computational thinking and the designed world as they relate to the 
individual, global society, and the environment. 

 
 
 

X 
 

X 

A. Technology Operations and Concepts 
B. Creativity and Innovation 
C. Communication and Collaboration 
D. Digital Citizenship 
E. Research and Information Fluency  
F. Critical thinking, problem solving, and decision making 

X 
 
 
 
 

A. The Nature of Technology: Creativity and Innovation 
B. Technology and Society 
C. Design 
D. Abilities for a Technological World 
E. Computational Thinking: Programming 

 
 

SEL Competencies and Career Ready Practices 
Social and Emotional Learning Core Competencies: These competencies 
are identified as five interrelated sets of cognitive, affective, and behavioral 
capabilities 

Career Ready Practices: These practices outline the skills that all individuals need to have 
to truly be adaptable, reflective, and proactive in life and careers. These are researched 
practices that are essential to career readiness. 

Self-awareness: The ability to accurately recognize one’s emotions and thoughts and their 
influence on behavior. This includes accurately assessing one’s strengths and 
limitations and possessing a well-grounded sense of confidence and optimism. 

 
 
 

CRP2. Apply appropriate academic and technical skills. 
CRP9. Model integrity, ethical leadership, and effective management. 
CRP10. Plan education and career paths aligned to personal goals. 

Self-management: The ability to regulate one’s emotions, thoughts, and behaviors 
effectively in different situations. This includes managing stress, controlling impulses, 
motivating oneself, and setting and working toward achieving personal and academic 
goals. 

 
 

X
X 

CRP3. Attend to personal health and financial well-being. 
CRP6. Demonstrate creativity and innovation. 
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  
CRP11. Use technology to enhance productivity. 

Social awareness: The ability to take the perspective of and empathize with others from 
diverse backgrounds and cultures, to understand social and ethical norms for 
behavior, and to recognize family, school, and community resources and supports. 

 CRP1. Act as a responsible and contributing citizen and employee. 
CRP9. Model integrity, ethical leadership, and effective management. 

Relationship skills: The ability to establish and maintain healthy and rewarding 
relationships with diverse individuals and groups. This includes communicating 
clearly, listening actively, cooperating, resisting inappropriate social pressure, 
negotiating conflict constructively, and seeking and offering help when needed. 

X CRP4. Communicate clearly and effectively and with reason. 
CRP9. Model integrity, ethical leadership, and effective management. 
CRP12. Work productively in teams while using cultural global competence. 

Responsible decision making: The ability to make constructive and respectful choices 
about personal behavior and social interactions based on consideration of ethical 
standards, safety concerns, social norms, the realistic evaluation of consequences of 
various actions, and the well-being of self and others. 

 
 

X 

CRP5. Consider the environmental, social, and economic impact of decisions. 
CRP7. Employ valid and reliable research strategies. 
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  
CRP9. Model integrity, ethical leadership, and effective management. 

 
Standard 9: 21st Century Life and Careers 

9.1: Personal Financial Literacy: This standard outlines 
the important fiscal knowledge, habits, and skills that must be 
mastered in order for students to make informed decisions 
about personal finance. Financial literacy is an integral 
component of a student's college and career readiness, 
enabling students to achieve fulfilling, financially-secure, and 
successful careers. 

9.2: Career Awareness, Exploration & Preparation: 
This standard outlines the importance of being knowledgeable 
about one's interests and talents, and being well informed about 
postsecondary and career options, career planning, and career 
requirements. 

9.3: Career and Technical Education: This standard 
outlines what students should know and be able to do upon 
completion of a CTE Program of Study. 

 A. Income and Careers  
B. Money Management  
C. Credit and Debt Management  
D. Planning, Saving, and Investing  
E. Becoming a Critical Consumer  
F. Civic Financial Responsibility  
G. Insuring and Protecting 
 

 
 

X 

A. Career Awareness (K-4) 
B. Career Exploration (5-8) 
C. Career Preparation (9-12) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

X 
 

A. Agriculture, Food & Natural Res. 
B. Architecture & Construction 
C. Arts, A/V Technology & Comm. 
D. Business Management & Admin. 
E. Education & Training 
F. Finance 
G. Government & Public Admin. 
H. Health Science 
I. Hospital & Tourism 
J. Human Services 
K. Information Technology 
L. Law, Public, Safety, Corrections & Security 
M. Manufacturing 
N. Marketing 
O. Science, Technology, Engineering & Math 
P. Transportation, Distribution & Log. 

 
Course Materials  

Core Instructional Materials: These are the board adopted and approved materials to support 
the curriculum, instruction, and assessment of this course. 

 

Differentiated Resources: These are teacher and department found materials, and also 
approved support materials that facilitate differentiation of curriculum, instruction, and assessment 
of this course. 

● Pearson Chemistry © 2011 ● YouTube videos 
● Teacher prepared handouts 
● Flinn Lab Kits 
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Unit 1: Structure and Properties of Matter  Crosscutting Ideas: Patterns, Energy and Matter, Systems and 
Models, Stability and Change 

 
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. [Clarification 
Statement: Examples of properties that could be predicted from patterns could include reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions with oxygen.] [Assessment 
Boundary: Assessment is limited to main group elements. Assessment does not include quantitative understanding of ionization energy beyond relative trends.]  
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. [Clarification Statement: Emphasis is on simple qualitative models, such as pictures or diagrams, and on the scale of energy released in nuclear processes relative to other kinds of 
transformations.] [Assessment Boundary: Assessment does not include quantitative calculation of energy released. Assessment is limited to alpha, beta, and gamma radioactive decays.]  
HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.* [Clarification Statement: 
Emphasis is on the attractive and repulsive forces that determine the functioning of the material. Examples could include why electrically conductive materials are often made of metal, flexible but 
durable materials are made up of long chained molecules, and pharmaceuticals are designed to interact with specific receptors.] [Assessment Boundary: Assessment is limited to provided molecular 
structures of specific designed materials.]  
HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and 
aesthetics, as well as possible social, cultural, and environmental impacts.  
 
 
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:  
Science and Engineering Practices  
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)  
 
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)  

 
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. 

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

 
  Connections to Nature of Science 
  
Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena 

● Theories and laws provide explanations in science. (HS-PS2-1),(HS-PS2-4) 
● Laws are statements or descriptions of the relationships among observable phenomena. 

(HS-PS2-1),(HS-PS2-4) 
 

Disciplinary Core Ideas  
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)  

 
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)  

 
ETS1.B: Developing Possible Solutions 

● When evaluating solutions, it is important to take into account a range of 
constraints, including cost, safety, reliability, and aesthetics, and to consider 
social, cultural, and environmental impacts.  

 

Crosscutting Concepts  
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)  

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

● New technologies can have deep impacts on society and the environment, including 
some that were not anticipated. Analysis of costs and benefits is a critical aspect of 
decisions about technology.  

 

 
 
Common Core State Standards Connections:  
ELA/Literacy –  
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)  
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.9-12.7 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)  
Mathematics –  
MP.4 Model with mathematics. (HS-PS1-8)  
 

Students will understand that: 
● All matter is composed of atoms. There are a limited number of types of atoms; 

these are the elements  
● Atoms are so small that they are difficult to study directly; atomic models are 

constructed to explain experimental data on collections of atoms.  
● The models of the atom have been revised with the advent of new experimental 

data. 
● The atoms of each element have unique structures arising from interactions 

between electrons and nuclei. 
● The atom is composed of negatively charged electrons, which can leave the 

atom, and a positively charged nucleus that is made of protons and neutrons.  
● The currently accepted best model of the atom is based on the quantum 

mechanical model. 
● Many properties of atoms exhibit periodic trends that are reflective of the 

periodicity of electronic structure. 
● Nuclear reactions alter the identity of an atom and thereby produce large 

amounts of energy.  
 
 

Essential Questions: 
● How has the model of the atom changed over time?  
● How do subatomic particles determine the properties of the atom? 
● Why do elements in the same group have similar properties? 
● How can periodic trends be explained, in relation to Coulomb’s Law? 
● How does nuclear chemistry affect your life? 
 
 
● Why has the model of the atom changed over time?  

 
● How do subatomic particles determine the properties of the atom? 
 
● Why does the periodic table look the way it does? 
 
● How can one explain the structure, properties, and interactions of matter? 
● What forces hold nuclei together and mediate nuclear processes? 
● Why are some physical systems more stable than others? 

 

Students will know: 
Concepts: 
● History of the atom  
● The evolution of Atomic Theory 
● How to write electron configurations 
● The organization of the Periodic 

Table 
● The causes of the periodic trends 

 
 
Content: 
● Dalton model 
● Thomson Plum Pudding Model 
● Rutherford Model 
● Bohr Model 
● Quantum Mechanical Model 
● Aufbau Principle 

Students will be able to: 
● Define an “atom” 
● Evaluate the different atomic theories 
● Name and describe the three subatomic particles in an atom 
● Define isotopes and calculate average atomic mass 
● Explain what is meant by a quantum of energy 

http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
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● Nuclear equations 
 
1. The Evolution of Atomic Theory 
2. Writing electron configurations 
3. Organization of the Periodic Table 
4. Causes of the periodic trends 
5. Nuclear Equations 

● Pauli’s Exclusion Principle 
● Hund’s Rule 
● Energy Levels, Sublevels, Orbitals 
● Electron Configuration, 
● Noble Gas Notation 
● Orbital Notation 
● Valence Electrons 
● Periodic Trend 
● Atomic and Ionic radius 
● Electronegativity 
● Ionization Energy 
● Isotope 
● Nuclear Reactions 

1. Alpha Decay 
2. Beta Decay 
3. Gamma Decay 
4. Nuclear  bombardment 
5. Transmutation 
6. Fission 
7. Fusion 
8. Nuclear chain reaction 

● Half-Life 
 

 
 

1.1 Dalton model 
1.2 Thomson Plum Pudding Model 
1.3 Rutherford Model 
1.4 Bohr Model 
1.5 Quantum Mechanical Model 
1.6 Isotopes & Average Atomic Mass 
 
2.1 Energy Levels, Sublevels, Orbitals 
2.2 Electron Configuration 
2.3 Noble Gas Notation 
2.4 Orbital Notation 
2.5 Aufbau Principle 
2.6 Pauli’s Exclusion Principle 
2.7 Hund’s Rule 
2.8 Valence Electrons 
 
3.1 Groups and Periods 
3.2 s, p, d, f  blocks 
3.3 Metals and nonmetals  

 
4.1 Periodic Trend 
4.2 Atomic and Ionic radius 
4.3 Electronegativity 
4.4 Ionization Energy 
 
5.1 Alpha Decay 
5.2 Beta Decay 
5.3 Gamma Decay 
5.4 Nuclear  bombardment 
5.5 Transmutation 
5.6 Fission 
5.7 Fusion 
5.8 Nuclear chain reaction 
5.9 Half-Life 
 

 

● Describe the electron configurations of any element using the Aufbau principle 
(orbital energy), Hund’s Rule (orbital capacity) and the Pauli Exclusion principle 
(electron spin) 

● Explain why elements in a group have similar properties 
● Relate the periodic trends to the electron configuration of the elements 
● Explain how nuclear reactions differ from chemical reactions 
● Explain how an unstable nucleus releases energy 
● Distinguish between the different types of radiation 
● Explain what determines the type of decay a radioisotope undergoes 
● Explain what is meant by the half-life of a radioactive element 
● Determine how much of a radioisotope remains after each half-life 
● Describe what happens in a nuclear bombardment reaction 
● Compare and contrast nuclear fission and nuclear fusion 
 
 

 

Benchmark Assessments: 
 
Chemistry department unit 1 common assessment. 
 

 

Other Evidence: 
● Guided notes 
● Worksheets 
● Use of appropriate vocabulary 
● Class participation and discussion 
● Videos 
● Do Now Quizzes 
● Labs 
● Tests  
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Learning Activities 
Activities: 

● Make a timeline about the progression of knowledge of the structure of the 
atom  

● Spectroscopes and Gas Emission Spectra 
● Electron Configuration Activity 
● Organization of the Periodic Table 
● Periodic Trend Activity (Straws to represent value of property) 
● Radioactivity and Half-Lives (p.887) 
● Pearson’s Untamed Science movie clip: Curie’s Cure 
● Nuclear weapon/energy/medicine project 
● Band of Stability activity 
● Half-life graphing activity 

 
Labs: 

● Beanium Lab 
● Flame Test 
● Electron Configurations of Ions 

 
Pearson’s Untamed Science movie clip: The Chemistry of Fireworks  
Pearson’s Untamed Science movie clip: Name-the-Element Game 
Pearson’s Untamed Science movie clip: Curie’s Cure 

Reference Material 
Cathode Ray Experiment: 
http://www.youtube.com/watch?v=XU8nMKkzbT8&feature=related 
Millikan:  
http://www.youtube.com/watch?v=XMfYHag7Liw&feature=related 
Rutherford: 
http://www.youtube.com/watch?v=Zd6_zVdMgJk&feature=related 
http://www.youtube.com/watch?v=mHcjiiP0HB4&feature=related 
 
Orbitals: 
https://www.youtube.com/watch?v=VfBcfYR1VQo 
https://www.youtube.com/watch?v=K-jNgq16jEY 
https://www.youtube.com/watch?v=Ewf7RlVNBSA 
 
Quantum Theory: 
Heisenberg’s Uncertainty Principle 
Wave/Particle Duality 
“Where is the Weird?” 
 
Text Reference: 

● Pearson Chemistry, Chapters 4-6  
 
  

http://www.youtube.com/watch?v=XU8nMKkzbT8&feature=related
http://www.youtube.com/watch?v=XU8nMKkzbT8&feature=related
http://www.youtube.com/watch?v=XMfYHag7Liw&feature=related
http://www.youtube.com/watch?v=XMfYHag7Liw&feature=related
http://www.youtube.com/watch?v=Zd6_zVdMgJk&feature=related
http://www.youtube.com/watch?v=mHcjiiP0HB4&feature=related
http://www.youtube.com/watch?v=mHcjiiP0HB4&feature=related
http://www.youtube.com/watch?v=mHcjiiP0HB4&feature=related
https://www.youtube.com/watch?v=VfBcfYR1VQo
https://www.youtube.com/watch?v=VfBcfYR1VQo
https://www.youtube.com/watch?v=K-jNgq16jEY
https://www.youtube.com/watch?v=K-jNgq16jEY
https://www.youtube.com/watch?v=Ewf7RlVNBSA
https://www.youtube.com/watch?v=Ewf7RlVNBSA
https://www.youtube.com/watch?v=Ewf7RlVNBSA
http://www.youtube.com/watch?annotation_id=annotation_981846&feature=iv&src_vid=7GTCus7KTb0&v=Fw6dI7cguCg
http://www.youtube.com/watch?annotation_id=annotation_981846&feature=iv&src_vid=7GTCus7KTb0&v=Fw6dI7cguCg
http://www.youtube.com/watch?v=32oUlB2BfEA
http://www.youtube.com/watch?v=32oUlB2BfEA
http://www.youtube.com/watch?v=9lOWZ0Wv218
http://www.youtube.com/watch?v=9lOWZ0Wv218
http://www.youtube.com/watch?v=9lOWZ0Wv218
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Unit 2: Matter and its Interactions
 

Crosscutting Concepts: Systems and Models, Energy and 
Matter, Structure and Function, Stability and Change 

 
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. [Clarification Statement: Examples of properties that could be predicted from patterns could include reactivity of metals, types of bonds formed, 
numbers of bonds formed, and reactions with oxygen.] [Assessment Boundary: Assessment is limited to main group elements. Assessment does not include 
quantitative understanding of ionization energy beyond relative trends. ] 

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. [Clarification Statement: Examples of chemical reactions could include the reaction 
of sodium and chlorine, of carbon and oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to chemical reactions involving main 
group elements and combustion reactions. ] 

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. [Clarification Statement: Emphasis is on understanding the strengths of forces between particles, not on naming specific intermolecular 
forces (such as dipole-dipole). Examples of particles could include ions, atoms, molecules, and networked materials (such as graphite). Examples of bulk 
properties of substances could include the melting point and boiling point, vapor pressure, and surface tension.] [Assessment Boundary: Assessment does not 
include Raoult’s law calculations of vapor pressure. ] 

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

materials.* [Clarification Statement: Emphasis is on the attractive and repulsive forces that determine the functioning of the material. Examples could include 
why electrically conductive materials are often made of metal, flexible but durable materials are made up of long chained molecules, and pharmaceuticals are 
designed to interact with specific receptors.] [Assessment Boundary: Assessment is limited to provided molecular structures of specific designed materials. ] 
 

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through 
engineering. 

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

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints 
on interactions within and between systems relevant to the problem. 

 
 
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:  
Science and Engineering Practices  
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. 
● Analyze complex real-world problems by specifying criteria 

and constraints for successful solutions. (HS-ETS1-1) 
 

 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 to answer questions or test 
solutions to problems 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 refine the design accordingly. 
(HS-PS2-5) 

 
Analyzing and Interpreting Data 
Analyzing data in 9–12 builds on K–8 and progresses to introducing 
more detailed statistical analysis, the comparison of data sets for 
consistency, and the use of models to generate and analyze data. 
● Analyze data using tools, technologies, and/or models (e.g., 

computational, mathematical) in order to make valid and 
reliable scientific claims or determine an optimal design 
solution. (HS-PS2-1) 

 
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 describe 

explanations. (HS-PS2-2),(HS-PS2-4) 

Disciplinary Core Ideas  
PS1.A: Structure and Properties of Matter 

● 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) 

● 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 
● 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) 

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

 
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) 

 
ETS1.B: Developing Possible Solutions 

● When evaluating solutions, it is important to 
take into account a range of constraints, 
including cost, safety, reliability, and 
aesthetics, and to consider social, cultural, 
and environmental impacts.  

 

Crosscutting Concepts  
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) 

 
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)  

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

● New technologies can have deep impacts on 
society and the environment, including some 
that were not anticipated. Analysis of costs 
and benefits is a critical aspect of decisions 
about technology.  
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   Verona High School Chemistry 

 
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 ideas to solve a design problem, taking into 

account possible unanticipated effects. (HS-PS2-3) 
 
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) 

 
  Connections to Nature of Science 
  
Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena 

● Theories and laws provide explanations in science. (HS-PS2-1),(HS-PS2-4) 
● Laws are statements or descriptions of the relationships among observable 

phenomena. (HS-PS2-1),(HS-PS2-4) 
 
 
Connections to other DCIs in this grade-band: HS.PS3.A (HS-PS1-8); HS.PS3.B (HS-PS1-8); HS.PS3.C (HS-PS1-8); HS.PS3.D (HS-PS1-8); HS.LS1.C (HS-PS1-1); HS.ESS1.A 
(HS-PS1-8); HS.ESS1.C (HS-PS1-8); HS.ESS2.C (HS-PS1-3)  
Articulation to DCIs across grade-bands: MS.PS1.A (HS-PS1-1),(HS-PS1-3),(HS-PS1-8),(HS-PS2-6); MS.PS1.B (HS-PS1-1),(HS-PS1-8); MS.PS1.C (HS-PS1-8); MS.PS2.B 
(HS-PS1-3),(HS-PS2-6); MS.ESS2.A (HS-PS1-8)  
Common Core State Standards Connections:  
ELA/Literacy –  
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)  
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.9-12.7 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)  
Mathematics –  
MP.4 Model with mathematics. (HS-PS1-8)  
●  
Students will understand that 
● Atoms bond by gaining, losing or sharing electrons 

to attain a state of highest stability. 
● Chemical and physical properties of matter can be 

explained by the structure and arrangement of 
atoms, ions or molecules and the forces between 
them. 

● Intermolecular forces determine the state of matter 
● Temperature and pressure conditions determine the 

state of matter 
● Mathematics is the language of science. 
● Gas behavior can be approximated with 

mathematical equations relating pressure, volume, 
temperature, and moles 

● Kelvin scale is a scale based on energy, unlike 
Celsius and Fahrenheit  

● Assumptions are important in science to make the 
complex manageable. 

● Ideal gases do not exist, but the assumption is still 
useful and usually valid 

Essential Questions: 
How can one explain the structure, properties, and interactions of matter? 
How do particles combine to form the variety of matter one observes? 

 
● Why do elements bond in nature? 
● How are the macroscopic properties of matter related to the microscopic arrangement of the 

particles?  
 

● Why do only certain factors determine the physical state of matter? 
 

● How do you measure a gas? 
● What is pressure? 
● What is the difference between heat and temperature? 
● How does temperature change as pressure changes?  How about as volume changes? 
● How can we use gas laws to predict the future? 
● What are the assumptions behind the gas laws?  When are they bad assumptions?  

 
 
 

Students will know: 
Concepts: 
● Stability 
● Bond Types 
● Characteristics 

and strength of 
each bond  

● Connect the 
microscopic 
structure to 
macroscopic 
properties 

 
1. Systems 

measurement and 
data 

2. Explaining and 
predicting the 
behavior of systems 

3. Interdependent 
relationships and 

 
Content: 
Octet Rule 
Covalent bonding 
● Share electrons 
● Lewis dot diagrams 
● Molecular Geometry 
● VSEPR 
● Electronegativity 

differences 
determine bond 
polarity 

● Polarity of 
molecules 

● Intermolecular 
Forces 

● LDF, dipole-dipole, 
H-bond 

Covalent Network Solid 
Ionic bonding 

Students will be able to: 
● Explain why atoms form bonds with other atoms. 
● Predict the type of bonding present between two atoms. 
● Draw Lewis dot structures of covalent molecules and apply the octet rule. 
● Use Lewis diagrams and VSEPR to predict the geometry and polarity of molecules. 
● Relate the polarity of molecules to the forces of attraction (IMFs) between them 
● Describe the different types of intermolecular forces 
● Relate boiling points to the strength of the IMFs 

 
● Describe the arrangement of ions in crystals 
● Relate the strength of an ionic bond to the charges and sizes of the component ions. 
● Relate melting points to the ionic bond strength  

 
● Describe the sea of electrons model of metallic bonding  
● Explain how it is consistent with macroscopic properties of metals (e.g., conductivity, 

malleability, ductility). 
 

● Compare and contrast the characteristics of the different types of bonding (covalent, ionic, 
metallic, network) 

● Create visual representations of ionic, metallic, molecular and network covalent solids that 
show essential characteristics of the structure and interactions present in the substance. 
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   Verona High School Chemistry 

using mathematical 
thinking 

 

● Transfer electrons 
● Crystal structure 
● Bond strength 
Metallic bonding 
● Sea of electrons 
● Alloys 

 
Liquids and Solids 
-  Properties of liquids and 
solids 
-  Kinetic Molecular Theory 
of liquids 
-  Crystalline versus 
amorphous Solids 
-  Equilibrium 

● Phase changes 
● LeChatelier's 

Principle 
-  Vapor Pressure 
-  Boiling 
-  Freezing/Melting 
-Sublimation/Deposition 
-  Heating Curves 
-  ΔHfusion  /  ΔHvapporization 
-  Phase Diagrams 

● curves 
● triple point 
● critical point 

-  Properties of water 
● structure 
● physical properties 

 
Gases 
1.1 Properties and nature of 
gases 
1.2 Pressure and Force 

● units of pressure 
● barometers 

1.3 Temperature vs. Heat 
● Kelvin Scale 
● Absolute zero 

2.1 Kinetic Molecular 
Theory 

● definition of an 
Ideal Gas 

3.1 Empirical Gas Laws 
● Boyle's Law 
● Charles Law 
● Gay-Lussac's Law 
● Avogadro's Law 
● Combined Gas Law 

 
 

 

● Evaluate a plan to collect and interpret data needed to deduce the type of bonding in a solid. 
 

● Relate the structure and properties in the four categories of solids to the properties they 
exhibit 
 

● Explain how the kinetic molecular theory accounts for the physical properties of liquids and 
solids 

● Describe vaporization, condensation and boiling 
● Describe freezing and melting 
● Identify the features of a phase diagram 

 
● Describe the kinetic molecular theory and explain how it accounts for the behavior of gases 
● Explain what gas pressure means and describe how it is measured 
● State the gas laws and use them to predict the gas properties under different situations 
● Compare ideal and real gases 

 

Benchmark Assessments: 
 
Chemistry department unit 2 common assessment. 

Other Evidence: 
● Guided notes 
● Worksheets 
● Use of appropriate vocabulary 
● Class participation and discussion 
● Videos 
● Do Now Quizzes 
● Labs 
● Tests  
● Use of scientific data to support claims 
● Ability to apply scientific concepts in class 

conversations, and discussions. 
 

Learning Activities 
Activities: 
● Create a concept map to distinguish between the 

different kinds of bonding and their characteristics 
● Conductivity Activity 
● Medicinal Chemistry 
● Water boils at lower temp when pressure is 

decreased in a syringe 
 
Labs: 
● Silver and Gold Penny Lab 
● Building VSEPR models 
● Types of Solids 

Reference Material 
Videos: 
Electronegativity differences determines bond type 
http://www.youtube.com/watch?v=Kj3o0XvhVqQ&feature=related 
 
Conductivity: 
http://www.youtube.com/watch?v=QqjcCvzWwww&feature=related 
 
VSEPR: 
http://video.search.yahoo.com/search/video;_ylt=A0geu.8cghFLHZwADrlXNyoA?ei=UTF
-8&p=vsepr&rs=more&fr2=tab-web&fr=yfp-t-701 
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   Verona High School Chemistry 

● How strong is air?  Crushing a soda can lab 
 
Demos: 
● Egg in a bottle, water rises in a cup covering a 

lit candle (illustrates Gay-Lussac Law) 
● Carbon dioxide from antacid tablets (p. 467 in 

textbook) (illustrates Avogadro’s Law) 
● Demos to illustrate Charles’ Law (balloons in 

hot and cold water) 
● Demos to illustrate Boyle’s Law (compress air 

in a syringe) 
● Radiometer 
● Bird 

http://video.search.yahoo.com/video/play?p=vsepr&ei=UTF-8&fr=yfp-t-701&fr2=tab-web
&tnr=21&vid=000118285306 
 
http://www.youtube.com/watch?v=FhVkCH9COZo&feature=related  (funny but basic) 
 
Attractions between Molecules  
http://chemmovies.unl.edu/ChemAnime/LONDOND/LONDOND.html 
 
Network Covalent Solids 
Diamond vs. Graphite 
https://www.youtube.com/watch?v=fuinLNKkknI 
https://www.youtube.com/watch?v=HXHuPfuPouo 
Silicon and Silicon Dioxide 
https://www.youtube.com/watch?v=PiYnQLI-ufU 
 
Boyle’s Law Video – Stay Puft Marshmallow Man 
https://www.youtube.com/watch?v=27yqJ9vJ5kQ 
Avogadro’s Law Video – Dry Ice Bubbles 
https://www.youtube.com/watch?v=8tHOVVgGkpk 
Charles’ Law Video – Heating a Balloon 
https://www.youtube.com/watch?v=GcCmalmLTiU 
Gay-Lussac’s Law Video – Watermelon vs. Liquid Nitrogen 
https://www.youtube.com/watch?v=szBafBoN2nY 
55 Gallon Steel Drum Crush Video 
https://www.youtube.com/watch?v=Uy-SN5j1ogk 
 
Pearson’s Untamed Science movie clip: A Fresh Look at Fresh Fruit 
Pearson’s Untamed Science movie clip: Allotrope Applications 
 
Text Reference: 
● Pearson Chemistry, Chapters 7, 8, 13, 14 
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http://www.youtube.com/watch?v=FhVkCH9COZo&feature=related
http://chemmovies.unl.edu/ChemAnime/LONDOND/LONDOND.html
http://chemmovies.unl.edu/ChemAnime/LONDOND/LONDOND.html
http://chemmovies.unl.edu/ChemAnime/LONDOND/LONDOND.html
https://www.youtube.com/watch?v=fuinLNKkknI
https://www.youtube.com/watch?v=fuinLNKkknI
https://www.youtube.com/watch?v=HXHuPfuPouo
https://www.youtube.com/watch?v=HXHuPfuPouo
https://www.youtube.com/watch?v=PiYnQLI-ufU
https://www.youtube.com/watch?v=PiYnQLI-ufU
https://www.youtube.com/watch?v=PiYnQLI-ufU
https://www.youtube.com/watch?v=27yqJ9vJ5kQ
https://www.youtube.com/watch?v=27yqJ9vJ5kQ
https://www.youtube.com/watch?v=8tHOVVgGkpk
https://www.youtube.com/watch?v=8tHOVVgGkpk
https://www.youtube.com/watch?v=GcCmalmLTiU
https://www.youtube.com/watch?v=GcCmalmLTiU
https://www.youtube.com/watch?v=szBafBoN2nY
https://www.youtube.com/watch?v=szBafBoN2nY
https://www.youtube.com/watch?v=Uy-SN5j1ogk
https://www.youtube.com/watch?v=Uy-SN5j1ogk
https://www.youtube.com/watch?v=Uy-SN5j1ogk
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Unit 3: Reactions and Equations   Crosscutting Concepts: Patterns, Scale and Proportion, 
Energy and Matter, Stability and Change 

 
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. [Clarification Statement: Examples of chemical reactions could include the reaction of 
sodium and chlorine, of carbon and oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to chemical reactions involving main 
group elements and combustion reactions. ] 

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. [Clarification Statement: Emphasis is on the idea that a chemical reaction is a system that affects the energy change. Examples of models could include 
molecular-level drawings and diagrams of reactions, graphs showing the relative energies of reactants and products, and representations showing energy is 
conserved.] [Assessment Boundary: Assessment does not include calculating the total bond energy changes during a chemical reaction from the bond energies of
reactants and products. ] 

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.* [Clarification Statement: 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.] [Assessment Boundary: Assessment is limited to 
specifying the change in only one variable at a time. Assessment does not include calculating equilibrium constants and concentrations. ] 

HS-PS1-7. Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical reaction. [Clarification 
Statement: 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.] [Assessment Boundary: 
Assessment does not include complex chemical reactions. ] 

 
 
 
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:  
Science and Engineering Practices  
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 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)  

 

Disciplinary Core Ideas  
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 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)  

 

Crosscutting Concepts  
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)  

 

Connections to other DCIs in this grade-band: HS.PS3.A (HS-PS1-4),(HS-PS1-5); HS.PS3.B (HS-PS1-4),(HS-PS1-6),(HS-PS1-7); HS.PS3.D 
(HS-PS1-4); HS.LS1.C (HS-PS1-2),(HS-PS1-4),(HS-PS1-7); HS.LS2.B (HS-PS1-7); HS.ESS2.C (HS-PS1-2)  
Articulation to DCIs across grade-bands: MS.PS1.A (HS-PS1-2),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7); MS.PS1.B 
(HS-PS1-2),(HS-PS1-4),(HS-PS1-5),(HS-PS1-6),(HS-PS1-7); MS.PS2.B (HS-PS1-3),(HS-PS1-4),(HS-PS1-5); MS.PS2.C (HS-PS1-6); MS.PS3.A 
(HS-PS1-5); MS.PS3.B (HS-PS1-5); MS.PS3.D (HS-PS1-4); MS.LS1.C (HS-PS1-4),(HS-PS1-7); MS.LS2.B (HS-PS1-7); MS.ESS2.A (HS-PS1-7)  
Common Core State Standards Connections:  
ELA/Literacy –  
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-PS1-5)  
 
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. 
(HS-PS1-2),(HS-PS1-5)  
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-PS1-6)  
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-PS1-4)  
Mathematics –  
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MP.2 Reason abstractly and quantitatively. (HS-PS1-5), (HS-PS1-7)  
MP.4 Model with mathematics. (HS-PS1-4)  
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.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),(HS-PS1-7)  
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS1-2),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7)  

Students will understand that: 
● The names of compounds correspond to a specific, unique compound 

formula  
● Matter (and therefore mass) is conserved in standard chemical reactions 
● Atoms are not created or destroyed and must be balanced (in standard 

chemical reactions) 
● There are different kinds of reactions that perform different essential 

functions  
● Mathematics is the language of science. 
● A mole is a unit of count, like a dozen is a unit of count.  A mole is just a 

much, much bigger number. 
● The concept of a mole builds a bridge between:  

➢ The macroscopic & microscopic worlds of chemistry 
➢ Reactants and products of chemical reactions 

● Solutions are created by the interactions of the component solutes with the 
corresponding solvents. 

● The pH scale is a measure of the concentration of an acid solution.  
 

Essential Questions: 
How do substances combine or change (react) to form new substances? 
How does one characterize and explain these reactions and make predictions 
about them? 
 
● How do compounds form and what do we call them? 
● What is a reaction?  
● What information is conveyed in a chemical equation? 
● Why do we balance things in the real world?  Why in chemistry? 
● How do we count in chemistry? 
● How do we produce something and ensure we get what we want? 
● Can you bake a cake without math? Would you want to? Why or why not? 

How are chemical reactions really like baking? 
● Why do we care about math in chemistry? 
● Why cannot water clean grease spots? How does soap work? 
● Why do we salt the roads and driveways in the winter?  
● What is pH? 

 

Students will know: 
Concepts: 
1. Predicting formulas and naming 
compounds formulas 
 
2.  Reactions  
 
3.  Mole Concept 
 
4. Equivalence and Proportional 
Thinking 
 
5. Conservation of Mass 
 
6.Yield  
 
7. Systems Thinking 
➢ (Input, Process, Output) 
➢ Systems measurement and data 
➢ Explaining and predicting the 

behavior of systems 
➢ Interdependent relationships and 

using mathematical thinking 
 

8. Gases 
 
9. Solutions 
➢ Solubility and solutions 
➢ Concentration units 
➢ Colligative properties 
 
10. Acids/Bases 
➢ Properties &Theories  
➢ pH  
➢ Neutralization reactions & 

Titrations 
 

 
 
Content: 
Naming and Predicting formulas of: 
1.1 binary ionic compounds 
1.2 ionic compounds involving 
transition metals 
1.3 ionic compound involving 
polyatomic ions 
1.4 molecular compounds 
 
Reactions  
2.1 Balancing chemical equations 
2.2 Identifying types of chemical 
reactions (single replacement, double 
replacement, decomposition, and 
synthesis reactions)  
2.3 Predicting products of chemical 
reactions (honors only) 
 
Mole Concept 
3.1 % Composition and Empirical 
Formula 
3.2 Molecular Formula 
3.3 Avogadro’s Number 
3.4 Molar Mass 
 
Equivalence & Proportional Thinking 
4.1 Dimensional Analysis 
4.2 Gram/Mole/Particle Conversions 
4.3 Stoichiometry??? 
 
Conservation of Mass 
5.1 Balancing Reactions  
5.2 Mole Ratios 
5.3 Stoichiometry 
(Mole-Mole, Mole-Gram, Gram-Mole, 
Gram-Gram, Liter-Liter, Mole-Liter, 
Liter-Mole, Liter-Gram, Gram-Liter)  
5.4 Mass Balance 
 
Yield 
6.1 Actual Yield 
6.2 Theoretical Yield 
6.3 % Yield 
 
Systems Thinking  
7.3 Limiting Reactant 
7.4 Excess Reactant 

 
Gases 
8.1 The Ideal Gas Law & constant 
8.2  Manipulation of the ideal gas law 

● density (honors only) 
● molar mass (honors only) 

8.3 Diffusion/Effusion 

Students will be able to: 
● Predict the formula/name of ionic and covalent compounds  

 
● Explain the relationship between balancing chemical equations and 

conservation of matter. 
● Balance various chemical reactions. 
● Use names of reactants and products to write and then balance chemical 

reactions. 
 
● Recognize the type of reaction when presented with a chemical reaction 

(both in formula and in name) 
● Predict the product(s) of chemical reactions and balance the resulting 

chemical reactions.  (honors only) 
 

● Perform unit conversions 
● Determine the molar mass of any compound using the periodic table 
● Convert between grams, moles, and the number of particles 
● Determine empirical and molecular formulas from percent composition and 

molar mass data 
● Predict the amount of a product formed, both in moles and grams 
● Determine the amount of reagent(s), in grams and moles, needed to form a 

desired amount of a product 
● Determine a reaction’s percent yield by comparing the actual yield with the 

theoretical yield 
● Determine the limiting reagent in a chemical reaction 
● Calculate the amount of excess reagent remaining in a chemical reaction 

(honors only) 
Apply the conservation of mass to the relationship between the quantity of 
reagents with the quantity of products + excess reagent(s) (honors only) 
 

● Discuss the significance of the ideal gas equation 
● Compare ideal and real gases 
● Relate gas density to temperature and molar mass (honors only) 

 
● Use a particulate representation to explain how solutions form  
● Use the energetics of solution formation to explain the solubility rules 
● Describe the factors that affect solubility and the rate at which a solute 

dissolves in a solvent 
● Perform molarity, molality and dilution calculations 
● Calculate Boiling point elevation and Freezing point depression 
● Perform solution stoichiometry calculations 

 
● Justify the identification of compounds as acids/bases and conjugate pairs 
● Use a particulate representation to distinguish between strong and weak 

acids and bases. 
● Design and interpret data from an experiment that uses titration to 

determine the concentration of an analyte in a solution 
● Calculate the pH values at different points of a titration and relate them to a 

pH curve. 
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● Graham's law (honors only) 
 

Solutions 
1.1 Solution definitions: solvent/solute 
1.2 solution examples: combinations 
of solid/liquid/gas 
1.3 Electrolytes/Non-electrolytes 
1.4 Factors affecting the solubility  
1.5 Factors affecting the rate of 
dissolution 
1.6 Solute/solute; solvent/solvent; 
solute/solvent interactions 
1.7 IMForces/miscibility 
 
2.1saturated/unsaturated/supersaturate
d 
2.2 solubility curves 

 
3.1 molarity 
3.2 molality 
3.3 mole fraction 
 
4.1 Vapor pressure reduction 
4.2 Boiling point elevation 
4.3 Freezing point depression 
4.4 Osmotic pressure 
 
Acids/Bases 
5.1 Arrhenius theory 
5.2 Bronsted theory (monoprotic, 
polyprotic, conjugate pairs, 
amphoterism) 
5.3 Lewis theory 
 
6.1 hydronium ions/hydroxide ions 
concentrations 
6.2 pH calculations 

 
7.1 indicators  
7.2 end and equivalence points 
7.3 pH curves 
7.4 stoichiometric calculations during 
titrations 

 

Benchmark Assessments: 
 
Chemistry department unit 3 common assessment. 
 

 

Other Evidence: 
● Guided notes 
● Worksheets 
● Use of appropriate vocabulary 
● Class participation and 

discussion 
● Videos 
● Do Now Quizzes 
● Labs 
● Tests  

 

Learning Activities 

Learning Activities 
Activities: 
● Create a concept map to distinguish between the different kinds of 

compounds and their names 
● Create a flow chart of how polyatomic compounds derive their names 
● Go React ionic compound formation, formula, naming activity 
● Ionic compound formulas to names group competition  
 
● Mole Roadmap 
● Stoichiometry “box” method 
● S’more’s activity 
● Convert a recipe to metric units project 
● What is a mole? Presentations/Projects 
 

Labs: 
● Household ionic compounds 
● Predicting products of ionic compound combinations 
● Precipitation 
● Types of chemical reactions 
● Making paint 
● Identification of substances  
● Determining chemical formula 

Reference Material 
Labs: 
http://www.flinnsci.com/store/Scripts/prodView.asp?idproduct=22543 
 
Dimensional Analysis song: 
https://www.youtube.com/watch?v=_eperSf3sr4 
 
The Mole is a Unit Song: 
https://www.youtube.com/watch?v=PvT51M0ek5c 
 
Dissolving a salt: 
http://www.youtube.com/watch?v=EBfGcTAJF4o&feature=related 
 
http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/molvie1.swf 
  
Like dissolves like: 
http://www.youtube.com/watch?v=JE4pwRD8t9Q&feature=relmfu 
 
Text Reference: 

● Pearson Chemistry, Chapters 9-12, 16,19 
 

http://www.flinnsci.com/store/Scripts/prodView.asp?idproduct=22543
http://www.flinnsci.com/store/Scripts/prodView.asp?idproduct=22543
http://www.flinnsci.com/store/Scripts/prodView.asp?idproduct=22543
https://www.youtube.com/watch?v=_eperSf3sr4
https://www.youtube.com/watch?v=_eperSf3sr4
https://www.youtube.com/watch?v=_eperSf3sr4
https://www.youtube.com/watch?v=PvT51M0ek5c
https://www.youtube.com/watch?v=PvT51M0ek5c
https://www.youtube.com/watch?v=PvT51M0ek5c
http://www.youtube.com/watch?v=EBfGcTAJF4o&feature=related
http://www.youtube.com/watch?v=EBfGcTAJF4o&feature=related
http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/molvie1.swf
http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/molvie1.swf
http://www.youtube.com/watch?v=JE4pwRD8t9Q&feature=relmfu
http://www.youtube.com/watch?v=JE4pwRD8t9Q&feature=relmfu
http://www.youtube.com/watch?v=JE4pwRD8t9Q&feature=relmfu
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● Create and activity series 
 
● Dehydration of copper(II) sulfate pentahydrate 
● Reacting copper and magnesium in hydrochloric acid (limiting and excess 

reactants) 
● S’more’s Lab (food allergies make it hard/impossible to perform this 

anymore) 
● Making Sodium Chloride Lab 
● Copper(II) carbonate dibasic stoichiometry lab 
● Calculate the number of moles/molecules consumed when a candle burns 
● Baking powder consists of a mixture of baking soda, sodium hydrogen 

carbonate and solid acid, usually calcium dihydrogen phosphate 
(Ca(H2PO4)2).   Design and carry out an experiment to determine the 
percentage of baking soda in baking powder. (Textbook p.399) 

 
● Molar Volume of a Gas: The students will react Mg with HCl in a eudiometer 

and measure the volume of the H2 gas that is produced. They will use Dalton’s, 
Avogadro’s and the Combined Gas Laws to extrapolate their volume calculations to 
STP conditions. They will compare their predicted volume to the accepted molar 
volume of the gas, and discuss the possible sources of error in their data. 

 
● Solubility Curve of KNO3:  The students will work in lab groups. Each group 

will determine the temperature at which a KNO3 solution becomes saturated. Each 
group then calculates the solubility of KNO3 at that temperature. The data from all 
the groups is combined and the solubility curve of KNO3 is constructed using 
EXCEL.  The curve is used to predict the solubility at different temperature and 
infer the amounts of KNO3 that would precipitate when solutions are cooled.  

 
● Molarity and Dilution 

Devise and carry out a stepwise procedure to prepare a NaCl (or CuSO4) solution 
of a given molarity (the students will be given a choice of volumetric flasks and a 
balance).  
Write a procedure to dilute that solution to a new molarity. 

 
● Freezing Point Depression:  Design an experiment that uses the concept of 

freezing point depression to determine the molar mass of an unknown compound. 
 
● Titrations and pH 

➢ Measure pH of a set of household ingredients to determine whether 
they are acids or bases 

➢ Titration lab to determine molarity of an unknown acid/base. 
➢ The students will design an experiment to compare the efficacy of the 

different antacids. (Stomach acid is primarily HCl at a concentration 
of about 0.1M. Under stress excess acid is produced which causes 
discomfort. Antacids are used to neutralize some of the excess acid. 
TUMS and Rolaids are common antacids that have the same active 
ingredient, calcium carbonate. They will determine the volume of 
0.1M HCl that can be absorbed by the different antacids. 

 
 


