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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  
Mission and Goals 

 

 
The mission of the Monroe Township School District, a unique multi-generational community, is to 
collaboratively develop and facilitate programs that pursue educational excellence and foster 
character, responsibility, and life-long learning in a safe, stimulating, and challenging environment to 
empower all individuals to become productive citizens of a dynamic, global society. 
 

Mission 

Goals 
 

To have an environment that is conducive to learning for all individuals. 
 
To have learning opportunities that are challenging and comprehensive in order to stimulate the 
intellectual, physical, social and emotional development of the learner. 
 
To procure and manage a variety of resources to meet the needs of all learners. 
 
To have inviting up-to-date, multifunctional facilities that both accommodate the community and are 
utilized to maximum potential.  
 
To have a system of communication that will effectively connect all facets of the community with the 
Monroe Township School District. 
 
To have a staff that is highly qualified, motivated, and stable and that is held accountable to deliver a 
safe, outstanding, and superior education to all individuals. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 

 
Philosophy 

 
Our philosophy is to provide students with a multitude of opportunities in which they can experience a quality education.  While 

our educational programs take into account the physical, social, and emotional needs of our students, the primary educational focus 
continues to be largely academic in nature.  We believe that students learn best when they are able to actively construct meaning.  
Science is a process, a way of thinking about and investigating the world in which we live.  Emphasis in science is placed on students 
being actively engaged in real-life problem solving.  We believe that learning is best experienced when it is student-centered and 
challenges the capacity to hypothesize, theorize and clearly articulate responses.  We recognize that students come to school with prior 
knowledge and pre-existing assumptions about the world around them.  We believe that the science curriculum should be problem 
and/or scenario based and allow students to interact with the content. 

 
The curriculum represents the expressions of educational ideas in practice.  Our curriculum is guided by the use of essential 

Questions and Big Ideas that help facilitate student-thought and content integration.  As our students continue to grow in an 
interconnected and changing world, it is our belief that they must become equipped to be global citizens by learning skills of effective 
cooperation and collaboration for global problem solving. 

 
Educational Goals 

 
 
This course is designed to meet the various curriculum requirements for an introductory course in chemistry. It is based upon 

chemistry-related technological issues that now confront society and the world.  The course has been designed to help students realize 
the important role that chemistry will play in their personal and professional lives; to use the principles of chemistry to think more 
intelligently about current issues they will encounter that involve science and technology and to develop a lifelong awareness of the 
potential limitations of science and technology.  A major emphasis will be placed on the structure of matter and how it influences 
chemical and physical properties through an environmental theme. Laboratory experiences lead to theory development, which in turn, 
leads to practical application. During the course the student should acquire a greater facility in critical thinking, especially in dealing with 
problems in science and technology.  Students will gain a firm foundation on which to harbor further scientific ideas.
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New Jersey State Department of Education  
Core Curriculum Content Standards 

 
A note about Science Standards and Cumulative Progress Indicators. 
 
The New Jersey Core Curriculum Content Standards for Science were revised in 2004.  The Cumulative Progress Indicators (CPI's) 
referenced in this curriculum guide refer to these new standards and may be found in the Curriculum folder on the district servers.  A 
complete copy of the new Core Curriculum Content Standards for Science may also be found at:  

http://education.state.nj.us/cccs/?_standard_matrix;c=5 
 

http://education.state.nj.us/cccs/?_standard_matrix;c=5�
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Chemistry 
 

Scope and Sequence 
 

Quarter I 
 
Big Idea:

A. 

  Solids, liquids, and gases dissolve to form solutions. 
 
I:  Topic – Water: Exploring Solutions 

Function

B. 

 – Describe water purification techniques.   Write the formula 
and name of an ionic compound.  Describe solution variables 
(concentration, volume, temperature, mass of solute, solubility).  
Describe the process of softening hard water. 
Attributes

C. 

 – Identify direct and indirect water uses, as well as examples 
of each.  Identify examples of physical properties.  Describe and 
distinguish among chemical symbols, formulas, and equations.  Explain 
what constitutes an ion.  Indicate the electrical charge of an ion. 
Describe the terms insoluble, unsaturated, saturated, and 
supersaturated.  Use polarity to explain water’s ability to dissolve ionic 
solids.  Assess the risks and benefits of chlorination. 
Structure

D. 

 – Create models that represent elements, compounds, and 
mixtures at the particulate level.  Describe the characteristics of 
protons, neutrons, and electrons. 
Systems

E. 
 – Describe the hydrologic cycle.   

Classification

 

 – Identify the main reservoirs of water on Earth.  Classify 
samples as elements, compounds, and mixtures.  Distinguish among 
different types of mixtures. Classify a solution as acidic, basic, or 
neutral, given the pH.   

 
Big Idea:

A. 

  Materials exist throughout our physical world.  The structures of 
materials influence their physical properties, chemical reactivity, and use. 
 
II: Topic – Materials: Structure and Uses   

Function

B. 

 –Calculate the average atomic mass of an element.  Calculate 
the number of neutrons in an atom.  Calculate the mass number of an 
element.  Write balanced chemical equations.  Calculate the molar 
mass of a compound.  Calculate percent composition by mass of a 
compound.  Calculate the quantities of reactants and products in a 
chemical reaction. 
Attributes 

C. 

 – Describe the Earth’s atmosphere, hydrosphere, and 
lithosphere, including the distribution of resources among them.  
Explain why minerals of more active metals are more difficult to refine 
and process than minterals of less active metals.  Define oxidation and 
reduction.  State and apply the Law of Conservation of Matter.  
Describe how the conductivity of a material can be changed.  Describe 
how alloys and their constituent elements differ in their properties. 
Structure

D. 

 – Identify three types of subatomic particles.  Explain how 
isotopes and elements differ from one another.  Describe how an 
elements physical and chemical properties are related to the number 
and arrangement of electrons in its atoms. 
Systems

E. 
 – Use the Periodic Table to locate groups and periods.   

Classification

 
 
 
 
 
 

 –  Classify examples as physical or chemical properties 
and changes.  Classify elements as metals, nonmetals, and metalloids.   
Distinguish between renewable and nonrenewable resources. 
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Quarter II 
 
Big Idea:

A. 

  Organic compounds are used to make many of the products we use 
every day. 
 
III:  Topic – Petroleum: Breaking and Making Bonds 

Function

B. 

 – Give examples of two primary uses for petroleum.  Describe 
the role of a catalyst in cracking large hydrocarbon molecules.   
Attributes 

C. 

 – Describe the chemical makeup of petroleum and how it is 
refined.   Explain relative boiling points of hydrocarbons in terms of their 
intermolecular forces.  Identify and give examples of kinetic and 
potential energy.  Explain endothermic and exothermic reactions.  
Explain the Law of Conservation of Energy.  Describe heat of 
combustion and specific heat capacity.   
Structure

D. 

 – Describe the electron arrangements between covalently 
bonded atoms.  Represent covalent bonding with electron-dot 
structures. 
Systems

E. 

 – Describe the use of distillation as a separation technique.  
Describe fractional distillation and its application to petroleum refining.  
Identify and write formulas for alkanes. Describe a fuel’s octane rating.  
Identify major sources of energy used throughout history.  Identify 
alternative fuel sources.  Evaluate biodiesel as an alternative to 
petroleum diesel.   
Classification

 

 –  Distinguish among a monomer and polymer.  Identify 
functional groups in alcohols, ethers, carboxylic acids, and esters. 

 
Big Idea:

A. 

  The kinetic molecular theory describes the motion of atoms and 
molecules and explains the properties of solids, liquids, and gases. 
 
IV:  Topic – Air: Chemistry in the Atmosphere 

Function

B. 

 – Apply Avogadro’s law for gases.  Use the ideal gas law to 
solve for P, V, n, and T.  Describe the relationship between frequency, 
wavelength, and energy for electromagnetic radiation.  Explain the 
greenhouse effect, including typical gases involved and their main 
sources.   
Attributes

C. 

 – Identify the major components of the troposphere.  
Describe the behavior of an ideal gas.  Explain how precipitation 
becomes acidic from atmospheric contaminants.  Describe the 
function of a buffer.  Identify contributing factors to photochemical 
smog. 
Systems

D. 

 – Describe how atmospheric properties change as altitude 
changes.  Identify the relationship between pressure, volume, and 
Kelvin temperature of a gas sample when one of the conditions is held 
constant.  Describe the carbon cycle and how natural or human factors 
can affect it.  Describe the effects of pH changes on natural systems.  
Describe the role of CFC’s in stratospheric ozone depletion. 
Classification

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 –  Identify types of electromagnetic radiation. Describe 
the characteristics of acids and bases.  Classify acids and bases as 
strong and weak.   
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Quarter III 

 
Big Idea:

A. 

  The conservation of atoms in chemical reactions leads to the principle 
of conservation of matter and the ability to calculate amounts of products and 
reactants in a chemical reaction.  
 
V: Topic – Industry: Applying Chemical Reactions 

Function

B. 

 – Describe the effect of fertilizer ingredients on plant growth.  
Determine whether covalently bonded atoms exhibit positive or 
negative oxidation states based on their electronegativity values.  
Predict the direction of electron flow in a voltaic cell using the activity 
series.  Describe how electrolysis is used in industry to reduce 
aluminum cations to aluminum metal. 
Attributes 

C. 

 – List the main elements found in fertilizer.  Explain how 
temperature, concentrations, and a catalyst affect reaction rates.  
Explain why nitrogen-based compounds are effective chemical 
explosives.  Describe the design of a voltaic cell. 
Systems

 

 – Describe the nitrogen cycle.  Predict electronegativity 
trends among several elements.  Describe a system in dynamic 
equilibrium.  Use LeChatelier’s Principle to predict shifts in equilibrium.  
Describe the Haber-Bosch process for production of ammonia. 

 
Big Idea:

A. 

  Materials exist throughout our physical world.  The structures of 
materials influence their physical properties, chemical reactivity, and use. 
 
VI: Topic – Atoms: Nuclear Interactions   

Function

B. 

 – Determine the number of protons and neutrons given an 
element in isotope notation.  Calculate the average molar mass of an 
element, given isotopic data and abundances.  Write nuclear 
equations describing changes in nuclear composition involved in 
radioactive emissions.  Given the half-life, calculate the amount of a 
radioisotope that remains after a specified amount of time. 
Model 

C. 

– Describe how Rutherford’s gold foil experiment led to a new 
model of the atom. 
Attributes

D. 

 – Describe radioactivity.  Describe the characteristics of 
each major subatomic particle.  Describe background radiation, 
including some of its sources.  Describe how radioisotopes are used to 
kill cancerous cells. 
Structure

E. 

 – Describe how various radioactive emissions affect the 
composition of the nucleus.   
Systems

F. 

 – Describe how electricity is generated in a nuclear power 
plant.  Evaluate methods for disposal of nuclear wastes. 
Classification

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 – Distinguish between ionizing and nonionizing radiation.  
Define isotope and radioisotope.  Distinguish among alpha, beta, and 
gamma radiation and their effects on living tissue.  Define and 
describe half-life.  Distinguish between nuclear fission and nuclear 
fusion. 



 11 

Quarter IV 

 
Big Idea:

A. 

  Materials exist throughout our physical world.  The structures of 
materials influence their physical properties, chemical reactivity, and use. 
 
VII: Topic – Food: Matter and Energy for Life   

Function

B. 

 – Calculate energy involved, temperature change, or specific 
heat capacity, given calorimetry data.  Identify a limiting reactant, 
given the equation and reaction conditions.  Describe how titration is 
used to determine the amount of solute in a particular solution. 
Attributes

C. 

 – Describe hydrogenation.  Describe how some vitamins act 
as coenzymes within the body.  Describe main uses of food additives. 
Structure

D. 

 – Describe the structure of fats and carbohydrates.  Describe 
the structure of a protein molecule.    
Systems

E. 

 – Describe how calorimetry is used to determine the energy 
stored in a particular food.  Describe the main processes and reactions 
involved as energy flows from the sun to growing plants, then to 
herbivores, carnivores, and decomposers.  Describe how chemical 
energy is derived from oxidation of carbohydrates and fats.  Describe 
how ammino acids in food are converted to proteins within the body. 
Classification

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 – Distinguish among monosaccharide, disaccharide, and 
polysacharride structures.  Distinguish between saturated and 
unsaturated fats.  Distinguish between cis and trans isomers. List key 
minerals and explain their importance to the body.   
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Solids, liquids, and gases dissolve to form solutions. 
 :  

Grade 10 Chemistry 
Topic: Water: Exploring Solutions 

Goal 1: The student will be able to describe properties of water and explain how different sources of 
and uses for water affects their life. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
 
 

11 

1.1 Describe water purification 
techniques. (5.4.12.A.1) 

1.2 Write the formula and 
name of an ionic 
compound.  (5.6.12.A.4) 

1.3 Describe solution 
variables (concentration, 
volume, temperature, 
mass of solute, solubility). 
(5.6.12.A.6)  

1.4 Describe the process of 
softening hard water. 
(5.4.12.A.1) 

1.5 Identify direct and indirect 
water uses, as well as 
examples of each. 
(5.4.12.A.1) 

1.6 Identify examples of 
physical properties.  
(5.6.12.A.5) 

1.7 Describe and distinguish 
among chemical symbols, 
formulas, and equations. 
(5.6.12.B.1)  

1.8 Explain what constitutes 
an ion.  (5.6.12.A.4) 

1.9 Indicate the electrical 
charge of an ion. 
(5.6.12.A.4) 

1.10  Describe the terms 
insoluble, unsaturated, 

 
• What techniques can we use to purify water? 
 
• What are the physical properties of water? 
 
• Why do some substances readily dissolve in water and 

others do not? 
 
• How does chemistry contribute to effective water 

treatment? 
 
 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Assessment Model #1:

• What reasons can you give to explain why 
your value is different from the national 

  
Students will assume the role of a public relations 
analyst for a water company.  Students will collect 
sample data on water use in their own house and 
analyze it.  Data processing includes finding the 
total volume of water used by the family during the 
survey, calculating the total water use per person, 
and determining the average daily water use per 
person.  Students then compare their results with 
average water-use data.  
Ask the students: 

average
• How can planning be implemented for 

efficient use of resources? 

? 

 
(Analysis, Synthesis, Evaluation) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Solids, liquids, and gases dissolve to form solutions. 
 :  

Grade 10 Chemistry 
Topic: Water: Exploring Solutions 

Goal 1: The student will be able to describe properties of water and explain how different sources of 
and uses for water affects their life. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

saturated, and 
supersaturated. 
(5.6.12.A.6)    

1.11  Use polarity to explain 
water’s ability to dissolve 
ionic solids. (5.6.12.A.4)   

1.12   Assess the risks and 
benefits of chlorination. 
(5.4.12.B.1) 

1.13   Create models that 
represent elements, 
compounds, and mixtures 
at the particulate level. 
(5.6.12.A.1)    

1.14   Describe the 
characteristics of protons, 
neutrons, and electrons. 
(5.6.12.A.1) 

1.15   Describe the hydrologic 
cycle.  (5.4.12.A.1) 

1.16   Identify the main 
reservoirs of water on 
Earth.  (5.4.12.A.1) 

1.17   Classify samples as 
elements, compounds, 
and mixtures. (5.6.12.A.6)    

1.18   Distinguish among 
different types of mixtures. 
(5.6.12.A.6)   

1.19   Classify a solution as 
acidic, basic, or neutral, 
given the pH. (5.6.12.A.6) 

 
Assessment Model #2:  
Students will assume the role of an analytical 
chemist for the US government.  A sample of water 
has been intercepted from a KGB agent.  The 
sample is thought to contain the following ions: 
Fe3+, Ca2+, Cl1-, and SO4

2-

• Why was a control needed for this 
experiment?   

.  Students will test a 
control sample, and implement tests on the 
unknown water sample for each ion.   
Ask the students: 

• Why was distilled water needed for the 
control? 

• Why do the tests not serve to absolutely

 
  (Analysis, Synthesis, Evaluation) 
 

 
confirm the presence of each ion? 

Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 1 – Water: Exploring 
Solutions 
“Making Decisions” A7: Water-Use Analysis 
 
Technology:   
http://lapeer.org/ChemCom/Unit1/1B.8WaterTesting
Lab.html 
 
 

http://lapeer.org/ChemCom/Unit1/1B.8WaterTestingLab.html�
http://lapeer.org/ChemCom/Unit1/1B.8WaterTestingLab.html�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Materials: Structure and Uses 

Goal 2: The student will be able to develop a definition of chemistry as a physical science and be able 
to define matter in terms of physical and chemical properties. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
 
 

10 

2.1 Calculate the average 
atomic mass of an 
element.  (5.3.12.B.1) 

2.2 Calculate the number of 
neutrons in an atom. 
(5.6.12.A.1)    

2.3 Calculate the mass 
number of an element. 
(5.6.12.A.1)    

2.4 Write balanced chemical 
equations. (5.6.12.B.1)    

2.5 Calculate the molar mass 
of a compound.  
(5.3.12.B.1) 

2.6 Calculate percent 
composition by mass of a 
compound. (5.3.12.A.1)    

2.7 Calculate the quantities of 
reactants and products in 
a chemical reaction. 
(5.6.12.B.1) 

2.8 Describe the Earth’s 
atmosphere, hydrosphere, 
and lithosphere, including 
the distribution of 
resources among them. 
(5.6.12.A.6)    

2.9 Explain why minerals of 
more active metals are 
more difficult to refine and 
process than minterals of 

 
• How can chemists explain the chemical and physical 

properties of matter? 
 
• Where do we find mineral resources and how are they 

processed? 
 
• What information do chemical equations convey about 

matter and its changes? 
 
• How can chemists modify matter to make it more 

useful? 
 

 
Assessment Model #1:

• What problems/inaccuracies did you 
encounter while arranging your table? 

  
Students will assume the role of a chemist in the 
1860’s trying to create an orderly table of known 
elements before Dmitri Mendeleev.  Students will be 
given cards with unique characteristic data for 
various unknown elements.  Students will create a 
Periodic Table, based on this information, by 
arranging the cards appropriately. 
Ask the students: 

• What problems do you imagine Dmitri 
Mendeleev encountered when he arranged 
his table?   

• Can you determine the identity of the 
unknown elements on the card? 

 
(Application, Synthesis, Evaluation) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Materials: Structure and Uses 

Goal 2: The student will be able to develop a definition of chemistry as a physical science and be able 
to define matter in terms of physical and chemical properties. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

less active metals. 
(5.6.12.A.3)    

2.10 Define oxidation and 
reduction. (5.6.12.A.3)   

2.11 State and apply the 
Law of Conservation of 
Matter. (5.6.12.B.1)   

2.12 Describe how the 
conductivity of a material 
can be changed.  
(5.6.12.A.8) 

2.13 Describe how alloys 
and their constituent 
elements differ in their 
properties. (5.6.12.A.7) 

2.14 Identify three types of 
subatomic particles. 
(5.6.12.A.1)     

2.15 Explain how isotopes 
and elements differ from 
one another. (5.6.12.A.1)    

2.16 Describe how an 
element’s physical and 
chemical properties are 
related to the number and 
arrangement of electrons 
in its atoms. (5.6.12.A.7) 

2.17 Use the Periodic Table 
to locate groups and 
periods. (5.6.12.A.5)   

2.18 Classify examples as 
physical or chemical 

 
Assessment Model #2:

• What evidence leads you to think that the 
reaction was incomplete? What percent of 
the copper oxide reacted? 

  
Students will assume the role of a R&D chemist for 
a metal production company.  Students will process 
an ore to obtain a metal, attempting to retrieve 
copper from copper (II) oxide.  Students will perform 
calculations of percent composition (of CuO), and 
percent yield of Cu produced. 
Ask the students: 

• How could the procedure be changed to 
ensure more copper is produced? 

• Is this process a viable industrial option for 
the production of copper? 

 
(Analysis, Synthesis, Evaluation) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 2 – Materials: Structure and 
Uses 
“Developing Skills” C11: Retrieving Copper 
 
Technology:   
http://www.angelo.edu/faculty/kboudrea/demos/calci
um_H2O/calcium_H2O.htm 
 
 

http://www.angelo.edu/faculty/kboudrea/demos/calcium_H2O/calcium_H2O.htm�
http://www.angelo.edu/faculty/kboudrea/demos/calcium_H2O/calcium_H2O.htm�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Materials: Structure and Uses 

Goal 2: The student will be able to develop a definition of chemistry as a physical science and be able 
to define matter in terms of physical and chemical properties. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

properties and changes. 
(5.6.12.A.7)    

2.19 Classify elements as 
metals, nonmetals, and 
metalloids. (5.6.12.A.5)    

2.20 Distinguish between 
renewable and 
nonrenewable resources. 
(5.4.12.A.1) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Organic compounds are used to make many of the products we use every day. 
:  

Grade 10 Chemistry 
Topic: Petroleum: Breaking and Making Bonds 

Goal 3: The student will be able to describe how chemical and physical properties of organic 
compounds make them valuable sources of energy in the world. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
 
 
9 

3.1 Give examples of two 
primary uses for 
petroleum. (5.4.12.A.1)   

3.2 Describe the role of a 
catalyst in cracking large 
hydrocarbon molecules. 
(5.6.12.B.1)   

3.3 Describe the chemical 
makeup of petroleum and 
how it is refined. 
(5.4.12.B.1)     

3.4 Explain relative boiling 
points of hydrocarbons in 
terms of their 
intermolecular forces. 
(5.6.12.A.3) 

3.5 Identify and give examples 
of kinetic and potential 
energy.  (5.7.12.B.2) 

3.6 Explain endothermic and 
exothermic reactions. 
(5.6.12.B.2)    

3.7 Explain the Law of 
Conservation of Energy. 
(5.6.12.B.2)    

3.8 Describe heat of 
combustion and specific 
heat capacity. (5.6.12.B.2)    

3.9 Describe the electron 
arrangements between 
covalently bonded atoms. 

 
• What are important chemical and physical properties of 

hydrocarbons? 
 
• Why are hydrocarbons commonly used as fuels? 
 
• Why are carbon-based molecules so versatile as 

chemical building blocks? 
 
• What properties are important to consider in finding 

substitutes for petroleum? 
 

 
Assessment Model #1:

• How does the experimental heat of 
combustion for paraffin wax compare to the 
accepted heat of combustion for propane? 

  
Students will imagine they are a quality assurance 
chemist for a candle production company.  A new 
product line of paraffin candles has been 
developed.  In order to ensure a safe product, 
students must calculate that the heat of combustion 
for the paraffin candle.  Students will create a soda-
can calorimeter and use the specific heat capacity 
of water to conduct their experiment. 
Ask the students: 

• Which hydrocarbon – paraffin or propane –
is the better fuel?   

• When calculating the heat of combustion of 
paraffin, it was assumed that all thermal 
energy from the burning wax went to 
heating the water.  Why was this not an 
accurate assumption? 

 
(Application, Analysis, Synthesis, Evaluation) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 3 – Petroleum: Breaking and 
Making Bonds 
“Investigating Matter” B6: Combustion 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Organic compounds are used to make many of the products we use every day. 
:  

Grade 10 Chemistry 
Topic: Petroleum: Breaking and Making Bonds 

Goal 3: The student will be able to describe how chemical and physical properties of organic 
compounds make them valuable sources of energy in the world. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

(5.6.12.A.4)    
3.10 Represent covalent 

bonding with electron-dot 
structures. (5.6.12.A.4) 

3.11 Describe the use of 
distillation as a separation 
technique. (5.1.12.B.1)   

3.12 Describe fractional 
distillation and its 
application to petroleum 
refining.  (5.1.12.B.1) 

3.13 Identify and write 
formulas for alkanes. 
(5.6.12.A.6)   

3.14 Describe a fuel’s 
octane rating. (5.4.12.A.1) 

3.15 Identify major sources 
of energy used throughout 
history. (5.4.12.A.1) 

3.16 Identify alternative fuel 
sources. (5.4.12.B.1)   

3.17 Evaluate biodiesel as 
an alternative to petroleum 
diesel. (5.4.12.C.1)   

3.18 Distinguish among a 
monomer and polymer. 
(5.6.12.A.7) 

3.19 Identify functional 
groups in alcohols, ethers, 
carboxylic acids, and 
esters. (5.6.12.A.7) 

 

 
Technology:   
http://www.chem.yale.edu/~chem125/125/history99/
2Pre1800/Lavoisier/Instruments/calorimeter.html 
 
 
 

http://www.chem.yale.edu/~chem125/125/history99/2Pre1800/Lavoisier/Instruments/calorimeter.html�
http://www.chem.yale.edu/~chem125/125/history99/2Pre1800/Lavoisier/Instruments/calorimeter.html�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  The kinetic molecular theory describes the motion of atoms and molecules and explains the 
properties of solids, liquids, and gases. :  

Grade 10 Chemistry Topic: Air: Chemistry and the Atmosphere 

Goal 4: The student will be able to explain the behavior of gases and describe the relationships among 
the temperature, pressure, and volume of a gas. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
 
 

12 

4.1 Apply Avogadro’s law for 
gases. (5.6.12.A.7)   

4.2 Use the ideal gas law to 
solve for P, V, n, and T. 
(5.3.12.C.1)    

4.3 Describe the relationship 
between frequency, 
wavelength, and energy 
for electromagnetic 
radiation. (5.7.12.B.4)    

4.4 Explain the greenhouse 
effect, including typical 
gases involved and their 
main sources. 
(5.4.12.A.1)   

4.5 Identify the major 
components of the 
troposphere. (5.6.12.A.6)    

4.6 Describe the behavior of 
an ideal gas. (5.6.12.A.7)   

4.7 Explain how precipitation 
becomes acidic from 
atmospheric 
contaminants. 
(5.4.12.B.2)   

4.8 Describe the function of a 
buffer.  (5.6.12.B.1) 

4.9 Identify contributing 
factors to photochemical 
smog. (5.4.12.B.2) 

 
• How does the composition of Earth’s atmosphere affect 

atmospheric properties and behavior? 
 
• How does solar radiation interact with the atmosphere 

to influence conditions on Earth? 
 
• What are major causes and consequences of acid 

rain? 
 
• How can air pollution be minimized? 
 

 
Assessment Model #1:

• How does the new policy affect students, 
school staff, and transportation staff? 

  
Students will assume the role of a reporter for the 
school newspaper  The school has instituted a new 
“no-idling” policy for buses waiting for students to 
board.  The newspaper editor has asked the 
student to create a special feature on this new 
policy for the next newspaper edition.  Students 
must use interview exerpts given to them, as well as 
independent research, to create their feature. 
*This assignment should be introduced at the outset 
of the unit, and due at the end of the unit (once 
students have familiarized themselves with the 
structure of the atmosphere)* 
 
Ask the students: 

• Are there any viable alternatives to this 
policy? 

 
(Evaluation, Synthesis) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  The kinetic molecular theory describes the motion of atoms and molecules and explains the 
properties of solids, liquids, and gases. :  

Grade 10 Chemistry Topic: Air: Chemistry and the Atmosphere 

Goal 4: The student will be able to explain the behavior of gases and describe the relationships among 
the temperature, pressure, and volume of a gas. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4.10 Describe how 
atmospheric properties 
change as altitude 
changes. (5.3.12.C.1)   

4.11 Identify the 
relationship between 
pressure, volume, and 
Kelvin temperature of a 
gas sample when one of 
the conditions is held 
constant. (5.3.12.C.1)   

4.12 Describe the carbon 
cycle and how natural or 
human factors can affect 
it. (5.4.12.B.1)   

4.13 Describe the effects of 
pH changes on natural 
systems.  (5.3.12.C.1)    

4.14 Describe the role of 
CFC’s in stratospheric 
ozone depletion. 
(5.4.12.A.1) 

4.15 Identify types of 
electromagnetic radiation. 
(5.7.12.B.4)   

4.16 Describe the 
characteristics of acids 
and bases. (5.6.12.A.7)     

4.17 Classify acids and 
bases as strong and 
weak. (5.6.12.A.7)   

 
 
Assessment Model #2:

• How does the pH of your solution compare 
with the pH of acid rain? 

  
Students will assume the role of a research chemist 
for the EPA.  Students have been given three 
samples: plant material, an active metal, and 
marble.  Students will generate laboratory scale 
“acid rain”, and examine the effects of this rain on 
each of their samples. 
Ask the students: 

• How does the production of sulfur dioxide 
gas increase the acidity of your solution 

• How can the government regulate the 
amounts of sulfur dioxide that are emitted 
into the atmosphere? 

 
(Analysis, Evaluation, Synthesis) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 4 – Air: Chemistry and the 
Atmosphere 
“Unit Project” pp. 300-301 
“Investigating Matter” C2: Making Acid Rain 
 
Technology:   
http://www.epa.gov/air/airpollutants.html 
http://www.science.org.au/nova/016/016sit.htm 

http://www.epa.gov/air/airpollutants.html�
http://www.science.org.au/nova/016/016sit.htm�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  The conservation of atoms in chemical reactions leads to the principle of conservation of 
matter and the ability to calculate amounts of products and reactants in a chemical reaction. :  

Grade 10 Chemistry Topic: Industry: Applying Chemical Reactions 

Goal 5: The student will be able to describe the impact of reactions involving nitrogen-based 
compounds on industrial processes.  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
 
 

12 

5.1 Describe the effect of 
fertilizer ingredients on 
plant growth. (5.4.12.A.1)    

5.2 Determine whether 
covalently bonded atoms 
exhibit positive or 
negative oxidation states 
based on their 
electronegativity values. 
(5.6.12.A.4)    

5.3 Predict the direction of 
electron flow in a voltaic 
cell using the activity 
series. (5.6.12.B.2)   

5.4 Describe how electrolysis 
is used in industry to 
reduce aluminum cations 
to aluminum metal. 
(5.4.12.A.1) 

5.5 List the main elements 
found in fertilizer. 
(5.6.12.A.3)    

5.6 Explain how temperature, 
concentrations, and a 
catalyst affect reaction 
rates. (5.6.12.B.1)    

5.7 Explain why nitrogen-
based compounds are 
effective chemical 
explosives. (5.6.12.A.3)   

5.8 Describe the design of a 

 
• How do chemical industries convert substances into 

other useful materials by large-scale manufacturing? 
 
• What chemical principles are involved in converting 

nitrogen gas to useful nitrogen-based compounds? 
 
• How does electrical energy cause chemical change? 
 

 
Assessment Model #1:  
Students will assume the role of a quality assurance 
chemist for a fertilizer company.  Students must 
make certain that six nutrient ions (NO3

-, PO4
3-, 

SO4
2-, NH4

+, Fe3+, K+

• What is the purpose of most plant 
fertilizers? 

) are present in a fertilizer 
before the batch is sent out for production.  
Students will test a control sample, and then they 
will conduct tests for each ion on the unknown 
fertilizer sample. 
Ask the students: 

• How is each primary plant nutrient 
(nitrogen, phosphorus, potassium) used by 
plants? 

• How can planting only one type of crop in 
the same soil over many years change the 
chemistry of the soil? How does this affect 
crop growth? 

 
(Analysis, Evaluation, Synthesis) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 5 – Industry: Applying 
Chemical Reactions 
 
 “Investigating Matter” A3: Fertilizer Components 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  The conservation of atoms in chemical reactions leads to the principle of conservation of 
matter and the ability to calculate amounts of products and reactants in a chemical reaction. :  

Grade 10 Chemistry Topic: Industry: Applying Chemical Reactions 

Goal 5: The student will be able to describe the impact of reactions involving nitrogen-based 
compounds on industrial processes.  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

voltaic cell. (5.6.12.B.2) 
5.9 Describe the nitrogen 

cycle. (5.6.12.A.6)   
5.10 Predict 

electronegativity trends 
among several elements. 
(5.6.12.A.5)    

5.11 Describe a system in 
dynamic equilibrium. 
(5.6.12.B.1)    

5.12 Use LeChatelier’s 
Principle to predict shifts 
in equilibrium. 
(5.3.12.C.1)    

5.13 Describe the Haber-
Bosch process for 
production of ammonia. 
(5.6.12.B.1) 

 

 
Assessment Model #2:

• What factors are most likely to be 
considered by a town council when 
considering a chemical plant? 

  
Students will assume the role of a citizen of 
Riverwood (a fictitious town considering inviting a 
chemical plant to locate there).  Students will be 
divided into two groups – those in support of the 
plant, and those opposed to the plant.  Students on 
both sides will research the positive and negative 
factors of having such a plant in town.  Each 
student must construct a 2x2 matrix that organizes 
these factors as “likely” or “unlikely” to occur, and as 
“high priority” or “low priority”.  After organizing this 
matrix, the two groups will debate the issue in the 
pretense of a town council meeting. 
Ask the students: 

• Which issues would be most important to 
you if you were a citizen in a town like 
Riverwood? 

• Is there a solution to be reached that 
appeases both sides? 

 
(Evaluation, Synthesis) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 5 – Industry: Applying 
Chemical Reactions 
“Making Decisions” C8: Asset or Liability 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Atoms: Nuclear Interactions 

Goal 6: The student will be able to describe the structure of the atom, specifically composition of the 
nucleus, and apply it to nuclear energy and technology.   

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
9 

6.1 Determine the number of 
protons and neutrons 
given an element in 
isotope notation. 
(5.6.12.A.2)    

6.2 Calculate the average 
molar mass of an 
element, given isotopic 
data and abundances. 
(5.3.12.C.1)   

6.3 Write nuclear equations 
describing changes in 
nuclear composition 
involved in radioactive 
emissions. (5.7.12.A.5)    

6.4 Given the half-life, 
calculate the amount of a 
radioisotope that remains 
after a specified amount 
of time. (5.3.12.C.1) 

6.5 Describe how 
Rutherford’s gold foil 
experiment led to a new 
model of the atom. 
(5.6.12.A.1) 

6.6 Describe radioactivity. 
(5.7.12.A.5)    

6.7 Describe the 
characteristics of each 
major subatomic particle. 
(5.6.12.A.1)    

 
• What discoveries led to a modern understanding of the 

composition of atoms? 
 
• Why does human exposure to some types of radiation 

cause health problems? 
 
• How do the rates of radioactive decay influence 

decisions about using nuclear radiation? 
 
• What risks and benefits accompany uses of nuclear 

energy? 
 

 
Assessment Model #1:

• What is similar about different isotopes of 
the same element?  What is different? 

  
Students will assume the role of a nuclear chemist.  
Students have just discovered a sample of a new 
element, “candium” (a random amount of mini, 
regular, and peanut M&M’s).  Each different type of 
M&M represents a different isotope of the element 
“candium”.  Students will use their sample to 
determine the relative abundance of the new 
element.  Then, using this value and the masses of 
each individual isotope, they will calculate the 
average atomic mass of “candium”. 
Ask the students: 

• What makes a particular isotope 
“radioactive”? 

 
(Analysis, Evaluation, Synthesis) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Atoms: Nuclear Interactions 

Goal 6: The student will be able to describe the structure of the atom, specifically composition of the 
nucleus, and apply it to nuclear energy and technology.   

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6.8 Describe background 
radiation, including some 
of its sources. 
(5.7.12.A.5)    

6.9 Describe how 
radioisotopes are used to 
kill cancerous cells. 
(5.4.12.A.1) 

6.10 Describe how various 
radioactive emissions 
affect the composition of 
the nucleus. (5.7.12.A.5)    

6.11 Describe how 
electricity is generated in 
a nuclear power plant. 
(5.7.12.A.6)   

6.12 Evaluate methods for 
disposal of nuclear 
wastes. (5.4.12.B.1) 

6.13 Distinguish between 
ionizing and nonionizing 
radiation. (5.7.12.A.6)   

6.14 Define isotope and 
radioisotope. (5.7.12.A.5)   

6.15 Distinguish among 
alpha, beta, and gamma 
radiation and their effects 
on living tissue. 
(5.7.12.A.6)    

6.16 Define and describe 
half-life.  (5.7.12.A.5)    

6.17 Distinguish between 

 
Assessment Model #2:

• How does your annual radiation dosage 
compare with the national average? 

  
Students will assume the role of a researcher for 
the American Nuclear Society.  Students will use a 
table to estimate their annual radiation dose in 
mrem, analyze the sources, and then consider ways 
to reduce their exposure.  Then, students will 
prepare an information pamphlet containing 
information and tips on reducing radiation exposure.  
Ask students: 

• Why is it useful to keep track of how many 
X-rays you receive annually? 

• What lifestyle changes could reduce a 
person’s exposure to radiation? 

 
(Evaluation, Synthesis) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 6 – Atoms: Nuclear 
Interactions 
“Modeling Matter” A6: Isotopic Pennies 
“Making Decisions” B2: Your Annual Ionizing-

Radiation Dose 
 
Technology:   
http://www.jdenuno.com/Chemistry/VCL/Candium.d
oc 

http://www.jdenuno.com/Chemistry/VCL/Candium.doc�
http://www.jdenuno.com/Chemistry/VCL/Candium.doc�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Atoms: Nuclear Interactions 

Goal 6: The student will be able to describe the structure of the atom, specifically composition of the 
nucleus, and apply it to nuclear energy and technology.   

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

nuclear fission and 
nuclear fusion. 
(5.7.12.A.5) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Food: Matter and Energy for Life 

Goal 7: The student will be able to describe how chemical energy is stored, and investigate the use of 
food as an energy source.  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 
 
 
 

15 

7.1 Calculate energy 
involved, temperature 
change, or specific heat 
capacity, given 
calorimetry data. 
(5.3.12.D.1)   

7.2 Identify a limiting 
reactant, given the 
equation and reaction 
conditions. (5.6.12.B.1)    

7.3 Describe how titration is 
used to determine the 
amount of solute in a 
particular solution. 
(5.1.12.B.1) 

7.4 Describe hydrogenation. 
(5.6.12.B.1)    

7.5 Describe how some 
vitamins act as 
coenzymes within the 
body.  (5.5.12.A.1) 

7.6 Describe main uses of 
food additives. 
(5.4.12.A.1) 

7.7 Describe the structure of 
fats and carbohydrates.  
(5.5.12.A.1)    

7.8 Describe the structure of 
a protein molecule. 
(5.5.12.A.1)     

7.9 Describe how calorimetry 
is used to determine the 

 
• How is food energy stored, transferred, and released? 
 
• What chemical roles do carbohydrates and fats play in 

human metabolism? 
 
• Why are protein molecules essential to living 

organisms? 
 
• What roles do vitamins, minerals, and additives play in 

foods we eat? 
 
 

 
Assessment Model #1:

• How can a person effectively keep track of 
the different food groups consumed in 
implementing a diet? 

  
Students will assume the role of a dietician.  
Students will study a three-day inventory of food 
consumption, and analyze the proportion of each 
food group it represents.  Then, students will 
prepare a data table that accurately expresses their 
data.  Students will use their actual three-day diet to 
design an “improved” diet for another three-day 
period.  Ask students: 

• Why is it useful to analyze food 
consumption over a three day period, as 
opposed to merely for one day? 

• Under what circumstances would having 
based your analysis on a particular three-
day average be misleading? 

 
(Application, Evaluation, Synthesis) 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Food: Matter and Energy for Life 

Goal 7: The student will be able to describe how chemical energy is stored, and investigate the use of 
food as an energy source.  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

energy stored in a 
particular food. 
(5.1.12.B.1)    

7.10 Describe the main 
processes and reactions 
involved as energy flows 
from the sun to growing 
plants, then to herbivores, 
carnivores, and 
decomposers. 
(5.5.12.A.2)    

7.11 Describe how 
chemical energy is 
derived from oxidation of 
carbohydrates and fats. 
(5.5.12.A.3)    

7.12 Describe how ammino 
acids in food are 
converted to proteins 
within the body. 
(5.5.12.A.1) 

7.13 Distinguish among 
monosaccharide, 
disaccharide, and 
polysacharride structures. 
(5.6.12.A.7)    

7.14 Distinguish between 
saturated and 
unsaturated fats. 
(5.6.12.A.7)    

7.15 Distinguish between 
cis and trans isomers. 
(5.6.12.A.7) 

Assessment Model #2:

• How many calories were released by 
burning the item? 

  
Students will imagine they are an anlytical chemist 
for a popular snack food company.  Students must 
quantify the amount of energy contained within a 
particular snack food.  Students will use previous 
procedures to create a soda-can calorimeter.  
Students will use the mass of water and the 
temperature change to determine the quantity of 
thermal energy that caused the change (which 
would equal the thermal energy of the snack food).  
(*Optional: Have students design their own lab 
procedure based on previous calorimetry 
experiences)   
Ask the students: 

• Which aspects of the setup and procedure 
might account for inaccuracies in your 
data?   

 
(Application, Analysis, Synthesis, Evaluation) 
 
Texts:   
Chemistry in the Community W.H. Freeman and 
Company (2006) Unit 7 – Food: Matter and Energy 
for Life 
“Making Decisions” A2: Diet and Food Groups 
“Investigating Matter” A3: Snack-Food Energy  
 
Technology:   
http://www.mypyramid.gov/ 

http://www.mypyramid.gov/�
http://www.mypyramid.gov/�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Materials exist throughout our physical world.  The structures of materials influence their 
physical properties, chemical reactivity, and use. :  

Grade 10 Chemistry Topic:  Food: Matter and Energy for Life 

Goal 7: The student will be able to describe how chemical energy is stored, and investigate the use of 
food as an energy source.  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

7.16 List key minerals and 
explain their importance 
to the body. (5.5.12.A.1) 
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Chemistry in the Community  
 

COURSE BENCHMARKS 
 
 
1. The student will be able to describe properties of water and explain how different sources of and uses for water affects their life. 
2. The student will be able to develop a definition of chemistry as a physical science and be able to define matter in terms of physical 

and chemical properties. 
3. The student will be able to describe how chemical and physical properties of organic compounds make them valuable sources of 

energy in the world. 
4. The student will be able to explain the behavior of gases and describe the relationships among the temperature, pressure, and 

volume of a gas. 
5. The student will be able to describe the impact of reactions involving nitrogen-based compounds on industrial processes. 
6. The student will be able to describe the structure of the atom, specifically composition of the nucleus, and apply it to nuclear energy 

and technology. 
7. The student will be able to describe how chemical energy is stored, and investigate the use of food as an energy source. 
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