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I. Rationale 

This one year laboratory science course intended for the college bound student, is designed to 

prepare students for the rigors of education after high school as well as informed them about the 

complex role chemistry plays in their lives and their environment. 

 

 

II. Description 

This is a course for college bound students.  It requires serious effort on the part of the student, 

especially when abstract chemical theory and laboratory exercises are discussed.  Major topics 

include atomic structure, periodic law, chemical bonding, gas laws, solutions, acids, bases, salts, 

and chemical calculations.  There will be a strong emphasis on mathematical concepts and 

calculations including dimensional analysis and stoichiometry, as well as critical thinking and 

problem solving. 

 

 

III. Core Curriculum Content Standards 

Standard 5.1 (Scientific Processes) 

 A. Habits of Mind 

 B. Inquiry and Problem Solving 

 C. Safety 

 

Standard 5.2 (Science and Society) 

 A. Cultural Contributions 

 B. Historical Perspectives 

 

Standard 5.3 (Mathematical Applications) 

 A. Numerical Operations 

 B. Geometry and Measurement 

 C. Patterns and Algebra 

 D. Data Analysis and Probability 

 

Standard 5.4 (Nature and Processes of Technology) 

 A. Science and Technology 

 B. Nature of Technology 

 C. Technological Design 

 

Standard 5.6 (Physical Science- Chemistry) 

 A. Structure and Properties of Matter 

 B. Chemical Reactions 
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Standard 8.1 (Computer and Information Literacy)  

 A. Basic Computer Skills and Tools 

 B. Applications of Productivity Tools 

 

 

 

IV. Standard 9.1 (Career and Technical Education) 

All students will develop career awareness and planning, employment skills, and foundational 

knowledge necessary for success in the workplace. 

 

Strand and Cumulative progress Indicators: 

Building upon knowledge and skills gained in preceding grades, by the end of Grade 12, students 

will: 

 

A. Career Awareness Preparation: 

1. Re-evaluate personal interests, abilities, and skills through various measures 

including self-assessments. 

2. Evaluate academic and career skills needed in various career clusters. 

3. Analyze factors that can impact an individual’s career. 

4. Review and update their career plan and include the plan in a portfolio. 

5. Research current advances in technology that apply to a sector of an occupational 

career cluster. 

 

B. Employment Skills: 

1. Assess personal qualities that are needed to obtain and retain a job related to a 

career cluster. 

2. Communicate and comprehend written and verbal thoughts, ideas, directions, and 

information relative to educational and occupational settings. 

3. Select and utilize appropriate technology in the design and implementation of 

teacher-approved projects relevant to occupational and/or higher educational 

settings. 

4. Evaluate the following academic and career skills as they relate to home, school, 

community, and employment. 

 Communication 

 Punctuality 

 Time Management 

 Organization 

 Decision Making 

 Goal Setting 

 Resource Allocation 

 Fair & Equitable Competition 

 Safety 

 Employment Application 

 Teamwork 

5. Demonstrate teamwork and leadership skills that include student participation in 

real world applications of career and technical educational skills. 
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All students electing further study in career and technical education will also: participate in a 

structural learning experience that demonstrates interpersonal communication, teamwork, and 

leadership skills. 

 

 

Unit Overview  
Content Area:                         Chemistry  

Unit Title:                                The Science of Chemistry 

Target Course/Grade Level:  11 

Unit Summary:  The knowledge of chemistry is useful to almost everyone-chemistry occurs all around us 

all of the time, and an understanding of chemistry is useful to all professions.  It lies in the center of our 

efforts to produce new materials that make our lives safer and easier, to produce new sources of energy, to 

control many diseases. Our life will be greatly influenced by chemistry. 

Primary interdisciplinary connections:  

RST.9-10.7 

Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or 

chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

(HS-PS1-1) 

21st century themes:  Chemistry is part of our daily life.  The Knowledge of chemistry will help us solve 

problems, be safe, and create new solutions to improve conditions of our life. 

Unit Rationale:  Students will be able to describe ways in which chemistry is part of their daily life, 

describe the characteristics of the three common states of matter, physical and chemical properties and 

changes.  They will be able to identify the reactants and products in a chemical reaction.  They will be able 

to distinguish between elements and compounds, pure substances and mixtures. 

Learning Targets 

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.  

 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. 

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. 

 Use a model to predict the relationships between systems or between components of a system. 

NGSS#:  Next Generation Science Standard: 

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.] 

Unit Essential Questions 

 How does Chemistry affect the daily lives of 

people in the 21st century? 

Unit Enduring Understandings 

This chapter is an introduction to the world of 

chemistry.  Students will need the knowledge of 
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 How do the physical properties of metals affect 

their use, supply, and price? 

 Why is dimensional analysis considered a 

process not a fact? 

basic techniques used in science to make careful 

measurements and calculations.  Students will need 

to know the properties of matter and its interactions 

to be a good observer. 

 

 

 

Unit Learning Targets 

Students will ... 

 Describe ways in which chemistry is part of your daily life. 

 Describe the characteristics of the three common states of matter. 

 Describe physical and chemical changes. 

 Identify the reactants and products in a chemical reaction. 

 List four observations that suggest a chemical change has occurred. 

 Distinguish between different characteristics of matter, including mass, volume, and weight. 

 Identify and use SI units in measurements and calculations. 

 Set up conversion factors, and use them in calculations. 

 Identify and describe physical properties, including density. 

 Identify chemical properties. 

 Distinguish between elements and compounds. 

 Distinguish between pure substances and mixtures. 

 Classify mixtures and homogeneous or heterogeneous. 

 Explain the difference between mixtures and compounds. 

Evidence of Learning 
Summative Assessment (20 days):  

 Question &Answer 

 Homework 

 Quizzes 

 Tests 

 Lab Reports 

Equipment needed:   Lab equipment 

Teacher Resources:  Hard cover book: “World of Chemistry”, websites, lab manuals 

 
Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

The science of chemistry 

 

1 hour/day 

Lesson 2 

Three common states of matter and the changes it 

undergoes 

 

5 hours/days 

Lesson 3 

How to convert units using dimensional analysis 

 

5 hours/days 

Teacher Notes:  
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Curriculum Development Resources 

Use Pasco probes to measure temperature.  Notes and textbooks. 

 

 

 

 

Unit Overview  

Content Area:                          Chemistry 

Unit Title:                                 Atoms and moles. The periodic table 

Target Course/Grade Level:  10 and 11 

Unit Summary:  Atomic structure determines the chemical properties of elements.  Mole is an essential 

unit of measurement of amount of matter.  Periodic table contains a lot of important information about the 

elements.  Based on a location on a periodic table we can predict properties of an element.  We can also 

identify important periodic trends and explain how each reflects the electron configurations of the 

elements. 

Primary interdisciplinary connections:  
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-PS1-3)  

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 - 
HSN-Q.A.1 

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

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

displays. (HS-PS1-3)  

HSN-Q.A.3 

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.           

(HS-PS1-3) 

ELA/Literacy -   
WHST.9-12.2 

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. (HS-PS1-2)  

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)  

Mathematics -   
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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)  

HSN-Q.A.3 

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.          

(HS-PS1-2) 

21st century themes:  Properties of elements can be predicted based on the location of the element on 

the periodic table 

Unit Rationale:  It is important for students to familiarize themselves with periodic table, how it is 

organized and how to find properties of a given element based on its location on the periodic table.  It is 

important to know how to convert mass to moles- essential unit for calculations in chemistry 

Learning Targets 

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. 

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.  

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. 

Science and Engineering Practices: 
Planning and Carrying Out Investigations  
Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses to include 

investigations that provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis 

for evidence, and in the design: decide on types, how much, and accuracy of data needed to produce 

reliable measurements and consider limitations on the precision of the data (e.g., number of trials, cost, 

risk, time), and refine the design accordingly. 

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

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

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the past 

and will continue to do so in the future. 

NGSS#:  Next Generation Science Standard: 
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.] 
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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.] 

 

Unit Essential Questions 

 How is periodic table organized 

 What are the periodic trends 

 How to find valence electrons, energy levels, 

electron configuration using periodic table 

 How to find out the number of protons, electrons 

and neutrons for a given atom 

 How to convert between moles and grams 

Unit Enduring Understandings 

 Students will use periodic table and the trends to 

find valence electrons, charge of an ion. 

 Students will find the atomic structure of various 

elements 

 Students will convert mass to moles and vice versa 

Unit Learning Targets 

Students will ... 

 Describe the historical development of the periodic table. 

 Describe the organization of the modern periodic table according to periodic law. 

 Locate the different families of main-group elements on the periodic table, describe their characteristic 

properties, and relate their properties to their electron configuration. 

 Locate metals of the periodic table, describe their characteristic properties, and relate their properties to 

their electron configuration. 

 Describe periodic trends in ionization energy, and relate them to the atomic structure of the elements. 

 Describe periodic trends in atomic radius, and relate them to the atomic structure of the elements. 

 Describe periodic trends in electronegativity, and relate them to the atomic structure of the elements. 

 Describe periodic trends in ionic size, electron affinity and relate them to the atomic structure of the 

elements. 

 State the three laws that support the existence of atoms. 

 List the five principles of John Dalton’s atomic theory. 

 Describe the evidence for the existence of electrons, protons, and neutrons, and describe the properties 

of these subatomic particles. 

 Discuss atoms of different elements in terms of their numbers of electrons, protons, and neutrons, and 

define the terms atomic number and mass number. 

 Define isotope, and determine the number of particles in the nucleus of an isotope. 

 Compare the Rutherford, Bohr, and quantum models of an atom. 

 Explain how the wavelengths of light emitted by an atom provide information about the electron energy 

levels. 

 Write the electron configuration of an atom by using the Pauli Exclusion Principle and Aufbau Principle. 

 Compare the quantities and units for atomic mass with those for molar mass. 

 Define mole, and explain why this unit is used to count atoms. 

 Calculate either mass with molar mass or number with Avogadro’s number given an amount in moles. 

Evidence of Learning 

Summative Assessment (20 days):  

 Question &Answer 

 Homework 

 Quizzes 

 Tests 
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 Lab Reports 

Equipment needed:  
Lab equipment 

Teacher Resources:  
Text book, notes, lab manual 



10 

 

 

Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans 

Lesson Timeframe 
Lesson 1 

How is periodic table organized? 

 

3 hours/days 

 

Lesson 2 

What does an atom consist of? 

 

4 hours/days 

 

Lesson 3 

What is a mole? 

 

3 hours/days 

 

Teacher Notes:  
 

 

Curriculum Development Resources 

Text book, notes, lab manual.  Phet web site: atom simulation 
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Unit Overview  

Content Area:                          Chemistry 

Unit Title:                                 Ionic and covalent compounds 

Target Course/Grade Level:  11 

Unit Summary:  The knowledge of chemical formulas and bonding is essential in understanding 

chemical reactions.  Proper nomenclature has to be learned to be successful in identifying 

chemicals and writing chemical reactions 

Primary interdisciplinary connections:  

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-PS1-3)  

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 -   
HSN-Q.A.1 

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

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

displays. (HS-PS1-3)  

HSN-Q.A.3 

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.          

(HS-PS1-3) 

21st century themes:  It is important to know the proper way of naming chemicals to properly identify 

them and use them safely. 

Unit Rationale:  Students will be able to identify the basis of ionic and covalent bonds and  write the 

names and formulas for ionic and molecular compound 

Learning Targets 

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. 

Science and Engineering Practices: 
Planning and Carrying Out Investigations  

Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses to include 

investigations that provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis 

for evidence, and in the design: decide on types, how much, and accuracy of data needed to produce 

reliable measurements and consider limitations on the precision of the data (e.g., number of trials, cost, 

risk, time), and refine the design accordingly. 
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NGSS#:  Next Generation Science Standard: 
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.] 

Unit Essential Questions 

 What is the basis for an ionic bond? 

 What is the basis for a covalent bond? 

 How to name ionic and covalent compounds? 

 How to write formulas for ionic and covalent 

compounds? 

Unit Enduring Understandings 

 Students will need to know how to write the 

formulas and how to name the compounds when 

writing chemical equations and solve quantitative 

problems 

Unit Learning Targets 

Students will ... 

 Relate the electron configuration of an atom to its chemical reactivity. 

 Determine an atom’s number of valence electrons, and use the octet rule to predict what stable ions the 

atom is likely to form. 

 Explain why the properties of ions differ from those of their parent atoms. 

 Describe the process of forming an ionic bond. 

 Explain how the properties of ionic compounds depend on the nature of the ionic bond. 

 Describe the structure of salt crystals. 

 Name cations, anions, and ionic compounds. 

 Write chemical formulas for ionic compounds such that an overall neutral charge is maintained. 

 Explain how polyatomic ions and their salts are named and how their formulas relate to their names. 

 Explain the role and location of electrons in a covalent bond. 

 Describe the change is energy and stability that take place as a covalent bond forms. 

 Distinguish between non-polar and polar covalent bonds based on electronegativity differences. 

 Compare the physical properties of substances that have different bond types, and relate bond types to 

electronegativity differences. 

 Draw Lewis structures to show the arrangement of valence electrons among atoms in molecules and 

polyatomic ions. 

 Explain the differences between single, double, and triple covalent bonds. 

 Name binary inorganic covalent compounds by using prefixes, roots, and suffixes. 

Evidence of Learning 

Summative Assessment (20 days):  

 Question &Answer 

 Homework 

 Quizzes 

 Tests 

 Lab Reports 

Equipment needed:  
Lab equipment 

Teacher Resources:  
Text book, notes, lab manual 
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Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans 

Lesson Timeframe 
Lesson 1 

What is the basis for ionic bond? 

 

 

1 hour/day 

Lesson 2 

How to name and write formulas for ionic 

compounds 

 

 

4 hours/days 

Lesson 3 

What is the base for covalent bond?  How to 

name and write formulas for molecular 

compounds 

 

 

2 hours/days 

Teacher Notes:  
 

 

Curriculum Development Resources 

Notes and textbooks 
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Unit Overview  

Content Area:                         Chemistry 

Unit Title:                                Chemical equations and stoichiometry 

Target Course/Grade Level:  11 

Unit Summary:  Understanding the characteristics of a chemical equation is essential when 

writing, balancing, and classifying chemical equations. The process of calculating amount of 

products or reactants in a chemical process is based on the understanding of limiting reactants, 

change in amount produced based on different conditions, different designs of chemical systems, 

and stoichiometry calculations.  

Primary interdisciplinary connections:  
Common Core State Standards Connections:  

 

Mathematics - 

MP.2 

Reason abstractly and quantitatively. (HS-PS1-7)  

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-PS1-7)  

HSN-Q.A.2 

Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-7)  

HSN-Q.A.3 

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.          

(HS-PS1-7) 

 

ELA/Literacy -   

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) 

21st century themes:  It is essential to be able to calculate the exact amounts of the ingredients and 

products in variable chemical processes and to use the knowledge of designing a system to increase the 

amount of product produced. 

Unit Rationale:  Students will be able to identify the mole as the unit used to count particles, whether 

atoms, ions, or molecules.  They will use Avogadro’s number to convert between amount in moles and 

number of particles and solve problems converting between mass, amount in moles, and number of 

particles using Avogadro’s number and molar mass.  They will be able to determine the molar mass of a 

compound from its formula and compound’s empirical and molecular formula from its percentage 

composition and molar mass.  They will be able to calculate percentage composition of a compound from 

its molecular formula or formula unit.  They will be able to classify and describe a chemical reaction by 

using a word equation and a formula equation and use proportional reasoning to determine mole ratios 

from a balanced chemical equation when solving stoichiometry problems and calculate percent yield. 

Learning Targets 

Disciplinary Core Ideas:  

 
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. 

PS1.B: Chemical Reactions  
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 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. 

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) 
Science and Engineering Practices: 

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. 

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. 

 Refine a solution to a complex real-world problem, based on scientific knowledge, student-

generated sources of evidence, prioritized criteria, and tradeoff considerations. 

NGSS#:  Next Generation Science Standard: 
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.] 

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.] 

Unit Essential Questions 

 How to write and balance chemical reaction 

 How to calculate exact amounts of products and 

reactants for different chemical equations 

 How to design a system to increase percent yield 

Unit Enduring Understandings 

 It is essential to understand the usage of 

dimensional analysis in calculations 

Unit Learning Targets 

Students will ... 

 Identify the mole as the unit used to count particles, whether atoms, ions, or molecules. 

 Use Avogadro’s number to convert between amount in moles and number of particles. 

 Solve problems converting between mass, amount in moles, and number of particles using 

Avogadro’s number and molar mass. 

 Use a periodic table or isotopic data to determine the average atomic masses of elements. 



16 

 

 Infer information about a compound from its chemical formula. 

 Determine the molar mass of a compound from its formula. 

 Determine a compound’s empirical formula from its percentage composition. 

 Determine the molecular formula and formula unit of a compound from its empirical formula and 

formula mass. 

 Calculate percentage composition of a compound from its molecular formula or formula unit. 

 List evidence that suggests that a chemical reaction has occurred and evidence that proves that a 

chemical reaction has occurred. 

 Describe a chemical reaction by using a word equation and a formula equation. 

 Interpret notations in formula equations, such as those relating to states of matter or reaction 

conditions. 

 Relate the conservation of mass to the rearrangement of atoms in a chemical reaction. 

 Write and interpret a balanced chemical equation for a reaction, and relate conservation of mass to 

the balanced equation. 

 Identify combustion reactions, and write chemical equations that predict the products. 

 Identify synthesis reactions, and write chemical equations that predict the products. 

 Identify decomposition reactions, and write chemical equations that predict the products. 

 Identify displacement reactions, and write chemical equations that predict the products. 

 List evidence that suggests that a chemical reaction has occurred and evidence that proves that a 

chemical reaction has occurred. 

 Describe a chemical reaction by using a word equation and a formula equation. 

 Interpret notations in formula equations, such as those relating to states of matter or reaction 

conditions. 

 Relate the conservation of mass to the rearrangement of atoms in a chemical reaction. 

 Write and interpret a balanced chemical equation for a reaction, and relate conservation of mass to 

the balanced equation. 

 Identify combustion reactions, and write chemical equations that predict the products. 

 Identify synthesis reactions, and write chemical equations that predict the products. 

 Identify decomposition reactions, and write chemical equations that predict the products. 

 Identify displacement reactions, and write chemical equations that predict the products. 

 Use proportional reasoning to determine mole ratios from a balanced chemical equation. 

 Explain why mole ratios are central to solving stoichiometry problems. 

 Solve stoichiometry problems involving mass by using molar mass. 

 Solve stoichiometry problems involving volume of a substance by using density. 

 Solve stoichiometry problems involving the number of particles of a substance by using 

Avogadro’s number. 

 Identify the limiting reactant for a reaction and use it to calculate theoretical yield. 

 Perform calculations involving percent yield. 

 Relate volume calculations in stoichiometry to the inflation of automobile safety air bags. 

 Use the concept of limiting reactants to explain why fuel-air ratios affect engine performance. 

 Compare the efficiency of pollution-control mechanisms in cars using percentage yield. 

Evidence of Learning 

Summative Assessment (30 days):  

 Question & Answer 

 Homework 

 Quizzes 

 Tests 

 Lab Reports 
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Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans 

Lesson Timeframe 
Lesson 1 

Balancing chemical equations 

 

5 days 

Lesson 2 

Writing chemical equations 

 

5 days 

Lesson 3 

Stoichiometry 

 

15 days 

Teacher Notes:  

 

Curriculum Development Resources:  

Textbook, notes, websites, lab manuals 

 

 

Equipment needed:  
Lab equipment 

Teacher Resources:  
Text book, notes, lab manual 
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Unit Overview  

Content Area:                          Chemistry 

Unit Title:                                 Solutions. Gases 

Target Course/Grade Level:  11 

Unit Summary:  In everyday life we deal with solutions: the air we breathe, body fluids, alloys, 

dilutions.  It is important to know characteristics of solutions, how to calculate concentrations of solutions 

and how to dilute or make a solutions more concentrated. 

Primary interdisciplinary connections:  

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-PS1-5)  

 

Mathematics -   

MP.2 

Reason abstractly and quantitatively. (HS-PS1-5)  

HSN-Q.A.1 

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

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

displays. (HS-PS1-5)  

HSN-Q.A.3 

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.          

(HS-PS1-5) 

21st century themes:  It is important to know how solutions form, when a solution is concentrated and 

when it is diluted and how to prepare them. 

Unit Rationale:  Students will be able to describe the general properties of gases, define pressure, give 

the SI unit for pressure, and convert between standard units of pressure, relate the kinetic molecular theory 

to the properties of an ideal gas.  Students will be able to state Boyle’s, Charles’s law, Gay-Lussac’s law, 

ideal gas law, and Dalton’s law of partial pressures.  They will use them to solve problems.  They will be 

able to distinguish between solutions, suspensions, and colloids, describe some techniques chemists use to 

separate mixtures, calculate concentration using common units.  They will learn and use the procedure for 

preparing a solution of a certain molarity.  They will be able to predict the solubility of an ionic compound 

using a solubility table. 

Learning Targets 

Disciplinary Core Ideas:  
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. 
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Science and Engineering Practices: 
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. 
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.  [Clarification Statement: Emphasis is on student reasoning that focuses 

on the number and energy of collisions between molecules.] [Assessment Boundary: Assessment 

is limited to simple reactions in which there are only two reactants; evidence from temperature, 

concentration, and rate data; and qualitative relationships between rate and temperature.]   

NGSS#:  Next Generation Science Standard: 
HS-PS1-5 Apply scientific principles and evidence to provide an explanation about the effects of 

changing the temperature or concentration of the reacting particles on the rate at which a 

reaction occurs. 

Unit Essential Questions 

 How do gases behave? 

 What are the properties of solutions 

 How to calculate concentration of solutions 

Unit Enduring Understandings 

 Students will use the knowledge in biology when 

they use solutions and learn about body fluids 

 Students will continue learning about gases and 

their behavior in physics. 

Unit Learning Targets 

Students will ... 

 Describe the general properties of gases. 

 Define pressure, give the SI unit for pressure, and convert between standard units of pressure. 

 Relate the kinetic molecular theory to the properties of an ideal gas. 

 State Boyle’s law, and use it to solve problems involving pressure and volume. 

 State Charles’s law, and use it to solve problems involving volume and temperature. 

 State Gay-Lussac’s law, and use it to solve problems involving pressure and temperature. 

 Solve problems using the ideal gas law. 

 Describe the relationships between gas behavior and chemical formulas, such as those expressed 

by law of partial pressures. 

 Apply your knowledge of reaction stoichiometry to solve gas stoichiometry problems. 

 Distinguish between solutions, suspensions, and colloids. 

 Describe some techniques chemists use to separate mixtures. 

 Calculate concentration using common units. 

 Define molarity, and calculate the molarity of a solution. 

 Describe the procedure for preparing a solution of a certain molarity. 

 Explain what happens at the particle level when a solid compound dissolves in a liquid. 

 Predict the solubility of an ionic compound using a solubility table. 

 Describe solutions in terms of their degree of saturation. 

 Describe factors involved in the solubility of gases in liquids. 

 Distinguish between non-electrolytes, weak electrolytes, and strong electrolytes. 

 Describe how a solute affects the freezing point and boiling point of a solution. 
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Evidence of Learning 

Summative Assessment (30 days):  

 Question &Answer 

 Homework 

 Quizzes 

 Tests 

 Lab Reports 

Equipment needed: 
Lab equipment 

Teacher Resources: 
Text book, notes, lab manual 

 

Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans 

Lesson Timeframe 
Lesson 1 

How do gases behave? 

 

5 hours/days 

Lesson 2 

What are the properties of solutions 

 

10 hours/days 

Lesson 3 

How to calculate concentration of solution? 

 

5 hours/days 

Teacher Notes:  
 

 

Curriculum Development Resources: Textbook, notes, websites 
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Unit Overview  

Content Area:                          Chemistry 

Unit Title:                                 Causes of change. Acids and bases 

Target Course/Grade Level:  11 

Unit Summary:  Chemical processes are accompanied by heat exchange.  Our existence on Earth 

depends on chemical reactions that produce or absorb heat.  Acids and bases are essential component of 

our diet and our body. 

Primary interdisciplinary connections:  

 
ELA/Literacy -   

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 -   

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-PS1-4)  

HSN-Q.A.2 

Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4)  

HSN-Q.A.3 

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.           

(HS-PS1-4) 

21st century themes: It is very important to understand the exothermic and endothermic 

reactions, characteristics of acids and bases. 

Unit Rationale:  Students will be able to define enthalpy, perform calculations using molar heat 

capacity, enthalpy change for a given amount of substance for a given change in temperature.  They will 

use Hess’s law and standard enthalpies of formation to calculate ΔH.  They will be able to describe the 

distinctive properties of strong and weak acids and bases, and relate their properties to the Arrhenius and 

Bronsted-Lowry definitions of acids and bases, identify conjugate acid-base pair.  They will perform 

calculations using pH, [H3O+.], [OH-], and Kw. 

Learning Targets 

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

 A stable molecule has less energy than the same set of atoms separated; one must provide at least 

this energy in order to take the molecule apart.  

PS1.B: Chemical Reactions  

 Chemical processes, their rates, and whether or not energy is stored or released can be understood 

in terms of the collisions of molecules and the rearrangements of atoms into new molecules, with 

consequent changes in the sum of all bond energies in the set of molecules that are matched by 

changes in kinetic energy. 

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. 
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 Develop a model based on evidence to illustrate the relationships between systems or between 

components of a system. 

NGSS#:  Next Generation Science Standard: 
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.] 

Unit Essential Questions 

 What is an exothermic/endothermic reaction? 

 How to calculate the heat generated by the 

reaction 

 How to calculate enthalpy of reaction 

 How to calculate pH 

Unit Enduring Understandings 

 Students will continue to learn about heat in 

Physics 

 Students will use the knowledge of acids and bases 

in biology and everyday life 

Unit Learning Targets 

Students will ... 

 Define enthalpy. 

 Distinguish between heat and temperature. 

 Perform calculations using molar heat capacity. 

 Define thermodynamics. 

 Calculate the enthalpy change for a given amount of substance for a given change in temperature. 

 Explain the principles of calorimetry. 

 Use Hess’s law and standard enthalpies of formation to calculate ΔH. 

 Define entropy and discuss the factors that influence the sign and magnitude of ΔS for a chemical 

reaction. 

 Describe the distinctive properties of strong and weak acids, and relate their properties to the 

Arrhenius definition of an acid. 

 Describe the distinctive properties of strong and weak bases, and related their properties to the 

Arrhenius definition of a base. 

 Compare the Bronsted-Lowry definitions of acids and bases with the Arrhenius definitions of 

acids and bases. 

 Identify conjugate acid-base pairs. 

 Write chemical equations that show how an amphoteric species can behave as either an acid or a 

base. 

 Use Kw in calculations. 

 Explain the relationship between pH and H3O+ concentration. 

 Perform calculations using pH, [H3O+.], [OH-], and Kw. 

 Describe two methods of measuring ph. 

 Predict the product of an acid-base reaction. 

 Describe the components of a buffer solution, and explain how a buffer solution resists changes in 

ph. 
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Evidence of Learning 

Summative Assessment (30 days):  

 Question &Answer 

 Homework 

 Quizzes 

 Tests 

 Lab Reports 

Equipment needed:  
Lab equipment 

Teacher Resources:  
Text book, notes, lab manual 

 

Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans 

Lesson Timeframe 
Lesson 1 

How to calculate heat generated in a chemical 

process? 

 

5 hours/days 

Lesson 2 

What are the characteristics of acids and bases? 

 

2 hours/days 

Lesson 3 

How to calculate pH? 

 

3 hours/days 

Teacher Notes:  
 

 

Curriculum Development Resources:  
Textbook, notes, websites 
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Unit Overview 

Content Area:                          Chemistry 

Unit Title:                                 Nuclear reactions 

Target Course/Grade Level:  11 

Unit Summary:  Understanding nature of radioactivity and nuclear reactions in necessary when 

exploring nuclear reactions and the problems and benefits brought by their application.  

Primary interdisciplinary connections:  
 
Common Core State Standards Connections:  

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

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

problems; choose and interpret units consistently in formulas; choose and interpret 

the scale and the origin in graphs and data displays. (HS-PS1-8) 

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-8) 

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

quantities. (HS-PS1-8) 

21st century themes: Nuclear reactions are used to produce energy in nuclear power plants, help 

diagnose diseases and treat them. 

Unit Rationale:  Students will be able to explain why nuclear decay occurs in certain isotopes, identify 

the possible products of nuclear decay, balance nuclear decay reactions, calculate or utilize half-life of 

radioactive decay.  They will be able to identify and describe the uses of radioactivity and how it is 

detected. 

Learning Targets 

Disciplinary Core Ideas:  
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. 

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. 

NGSS#:  Next Generation Science Standard: 
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.] 

 

 

 

http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
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Unit Essential Questions 

 What are the types of radioactive decay processes? 

  How can the half-life of an isotope be beneficial 

and/or detrimental? 

  How are mass and energy related in nuclear 

reactions? 

Unit Enduring Understandings 

 Students will learn about nuclear 

reactions and their applications in other 

subjects 

Unit Learning Targets 

Students will ... 

 Describe what is meant by the half- life of a radioactive element 

 Solve problems using half- life 

 Describe different nuclear processes 

 Write and balance nuclear reactions 

 Predict particles produced in a given nuclear reaction 

 Describe how radiation affects living things 

 Describe beneficial application of radioisotopes 

 Compare nuclear fission and fusion reactions 

 Explain how nuclear reactors are used to produce energy 

Evidence of Learning 

Summative Assessment (30 days):  

 Question &Answer 

 Homework 

 Quizzes 

 Tests 

 Lab Reports 

Equipment needed:  
Lab equipment 

Teacher Resources:  
Text book, notes, lab manual 

 

Formative/Benchmark Assessments 

 Quizzes 

 Tests 

 Lab reports 

 

 

 

Lesson Plans 

Lesson Timeframe 
Lesson 1 

What are radioactive processes 

 

2hours/days 

Lesson 2 

How to write and balance nuclear reactions 

 

3hours/days 

Lesson 3 

Half- life problems 

 

4 hours/days 

Teacher Notes:  

 

Curriculum Development Resources:  
Textbook, notes, websites 

 

 


