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Course Description 
 
This course is a first-year, lab-based chemistry course designed to prepare students for further study in 
chemistry at the high school or college level.  Students will gain a basic understanding of the major 
principles of inorganic chemistry with an added focus on writing lab reports.  Students who successfully 
complete this course are encouraged, but not required, to continue on to the second-year AP. Chemistry 
course as they will have already learned 1/3 of the AP. Chemistry curriculum covered in Chemistry 
Honor class. 
 
Course Resources 
 

Ø Text :Pearson Education Inc., by Wilbraham, Staley, Matta, Waterman (2012) 
Ø Calculators,  
Ø Smart Board  
Ø LapTops/Chrome Books 

 
Pacing Guide 
 

Unit Titles  Time Frame  
Unit One:  Matter, Atomic Structure, and 
the Periodic Table     

6 Weeks  

Unit Two:  Chemical Bonding and Chemical 
Formulas  
 

4 Weeks  

Unit Three:  Chemical Equations and Types 
of Reactions    

3 Weeks  

Unit Four:  Chemical Quantities  3 Weeks  
Unit Five:  Stoichiometry  6 Weeks  
Unit Six:  The Behavior of Gases, Nuclear 
Chemistry   

8 Weeks  

 
 
Unit 1 – Matter, Atomic Structure, and the Periodic Table     
6 Weeks  
 
Unit 1 Overview  

In this unit, students will define the atom, explain the structure of an atom, identify the type of subatomic 
particles.  Students will be able to explain what makes one element different from another, explain how 
isotopes of an element differ, calculate the atomic mass of an element.  Students will be able to explore 
how sublevels of principal energy levels differ, explain electron arrangement in atoms.  Students will 
discover a list three rules for writing the electron configuration of elements.  Students will be able to 
understand the organization of elements in periodic table, describe how Mendeleev organized his periodic 



table, identify three broad classes of elements.  Students will be able to list the types of information that 
can be displayed in a periodic table, classify elements based on electron configuration.  Students will 
describe trends among elements for atomic size, ionic size, electronegativity, ionization energy, and first 
ionization energy. 

Essential Questions 
	

Ø Which atom requires more energy to remove an electron, Li or Cs? How do you know?  
Ø Atom A has valence electrons that are lower in energy than the valence electrons of Atom B. 

How can you identify which atom has the higher ionization energy? Explain.	
 

Essential Learning Outcomes 

Ø Students will define the atom, explain the structure of an atom, identify the type of subatomic 
particles.  Students will be able to explain what makes one element different from another, 
explain how isotopes of an element differ, calculate the atomic mass of an element.   

Ø Students will be able to explore how sublevels of principal energy levels differ, explain electron 
arrangement in atoms.   

Ø Students will discover a list three rules for writing the electron configuration of elements.   
Ø Students will be able to understand the organization of elements in periodic table, describe how 

Mendeleev organized his periodic table, identify three broad classes of elements.   
Ø Students will be able to list the types of information that can be displayed in a periodic table, 

classify elements based on electron configuration.   
Ø Students will describe trends among elements for atomic size, ionic size, electronegativity, 

ionization energy, and first ionization energy. 

 
Technology Infusion 
 
8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs 

to reflect the data on the worksheet, and use mathematical or logical 
functions, charts and data from all worksheets to convey the results. 

8.1.12.A.5 Create a report from a relational database consisting of at least two tables 
and describe the process, and explain the report results. 

 
Standards Addressed 
 
PS1.A; PS1.C; 

& PS2.B 
 

Provide evidence that the number of protons determine an element, and that neutrons 
and electrons do not. 
 

PS1.A 
 

Explain how the patterns of outermost (valence) electrons justify the organization of 
the periodic table and how these patterns influence the number and types of bonds 
formed by an element and between elements. 
 

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. 
 

PS1.A 
 

Use aspects of particulate models (i.e., particle spacing, motion, and forces of 
attraction) to reason about observed differences between solid, liquid and gas phases 



of certain materials. Explain that the amount of energy per bond depends on the 
strength of the bond 
 

PS1.B 
 

Connect the rate law to the frequency and success of molecular collisions, 
considering the sufficient energy needed to overcome the activation energy barrier. 
Cite ways to disturb equilibrium and the corrective shifts that occur 
Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium 

PS1.C, 
 

Explain, using evidence, the very strong force holding the protons and neutrons of an 
atomic nucleus together. 
Compare and contrast chemical and nuclear reactions 
 

PS1.B Construct representations, at the particle level and graphically, of the changes that 
occur in a given radioactive sample 
Explain the energy transformations and transfers occurring in a nuclear power plant. 
 

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.  
 

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. 

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. 

HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of 
nuclear fusion in the sun’s core to release energy in the form of radiation 

S-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that 
minimizes the force on a macroscopic object during a collision. 
 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation to describe and 
predict the gravitational forces between objects. 

PS3.A Identify and quantify the various types of energies within a system of objects in a well- 
PS3.B    defined state, such as elastic potential energy, gravitational potential energy, 
kinetic energy, and thermal energy and represent how these energies may change over 
time 

PS3.A   Calculate changes in kinetic energy and gravitational potential energy of a system using 
representations of that system 

HS PS4-1 Use mathematical representations to support a claim regarding relationships among the 
frequency, wavelength, and speed of waves traveling in various media 

HS PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that 
different frequencies of electromagnetic radiation have when absorbed by matter.  

HS PS4-3   Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic 
radiation can be described either by a wave model or a particle model, and that for some 
situations one model is more useful than the other. 
 



HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields 
to illustrate the forces between objects and the changes in energy of the objects due to 
the interaction.  
 

HS-PS2-4 Use mathematical representations of Coulomb’s Law to describe and predict the 
electrostatic forces between objects 

 
 
Differentiation 
 

Learning 
Activity 

Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual support 
Ø Pre- teach essential 

laboratory  vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their 
own experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science 
industry practices and real life 
applications 

Blended 
Learning 

Rotational 
Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole 
Group 

Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory support 
Ø Frequent check ins/close proximity 

monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 
current science industry practices and 
real life applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 



 
Ø Laboratory Report,  
Ø Lab Research Presentation  
Ø Quizzes   
Ø Exams  
Ø PowerPoints Presentations 
Ø Research Simulation Task  
Ø Debate  
Ø Problem Based Learning Activity Presentations  
Ø Night Write 

21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 2 Chemical Bonding and Chemical Formulas  
4 Weeks  
 
Unit 2 Overview  
 
In this unit, students will be able to determine the number of valence electrons, explain how cations and 
anions are formed.  Students will be able to explain the electrical charge of an ionic compounds, explain 
three properties of ionic compounds.  Students will be able to describe arrangement of atoms in metals 
and explain importance of alloy.  Students will be able to identify the information a molecular formula 
provides, explain the result of electron sharing in covalent bonds, describe how coordinate covalent bonds 



are formed.  Students will be able to describe how electronegativity values determine the charge 
distribution in a polar molecule, explain why the properties of covalent compounds are so diverse. 
Students will explain how polyatomic ions differ from and are similar to monatomic ions, apply the rules 
for naming and writing formulas for compounds with polyatomic ions.  Students will be able to apply 
rules for naming and writing formulas for binary molecular compounds, acids and bases 
	
 
Essential Questions 
 

Ø How do atoms bond with each other to form molecules? Why do atoms bond with each other to 
form molecules?  

Ø Ions have different radii than their parent ions. What if ions stayed the same size as their parent 
ions? How would this affect ionic bonding in compounds? 

Essential Learning Outcomes 
 

Ø Students will be able to determine the number of valence electrons, explain how cations and 
anions are formed.   

Ø Students will be able to explain the electrical charge of an ionic compounds, explain three 
properties of ionic compounds.   

Ø Students will be able to describe arrangement of atoms in metals and explain importance of alloy.  
Students will be able to identify the information a molecular formula provides, explain the result 
of electron sharing in covalent bonds, describe how coordinate covalent bonds are formed. 

Ø Students will be able to describe how electronegativity values determine the charge distribution in 
a polar molecule, explain why the properties of covalent compounds are so diverse. 

Ø Students will explain how polyatomic ions differ from and are similar to monatomic ions, apply 
the rules for naming and writing formulas for compounds with polyatomic ions.   

Ø Students will be able to apply rules for naming and writing formulas for binary molecular 
compounds, acids and bases 

 
Technology Infusion 
 
8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs 

to reflect the data on the worksheet, and use mathematical or logical 
functions, charts and data from all worksheets to convey the results. 

8.1.12.A.5 Create a report from a relational database consisting of at least two tables 
and describe the process, and explain the report results. 

 
Standards Addressed 
 
PS1.A; PS1.C; 

& PS2.B 
 

Provide evidence that the number of protons determine an element, and that neutrons 
and electrons do not. 
 

PS1.A 
 

Explain how the patterns of outermost (valence) electrons justify the organization of 
the periodic table and how these patterns influence the number and types of bonds 
formed by an element and between elements. 
 

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. 
 



PS1.A 
 

Use aspects of particulate models (i.e., particle spacing, motion, and forces of 
attraction) to reason about observed differences between solid, liquid and gas phases 
of certain materials. Explain that the amount of energy per bond depends on the 
strength of the bond 
 

PS1.B 
 

Connect the rate law to the frequency and success of molecular collisions, 
considering the sufficient energy needed to overcome the activation energy barrier. 
Cite ways to disturb equilibrium and the corrective shifts that occur 
Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium 

PS1.C, 
 

Explain, using evidence, the very strong force holding the protons and neutrons of an 
atomic nucleus together. 
Compare and contrast chemical and nuclear reactions 
 

PS1.B Construct representations, at the particle level and graphically, of the changes that 
occur in a given radioactive sample 
Explain the energy transformations and transfers occurring in a nuclear power plant. 
 

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.  
 

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. 

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. 

HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of 
nuclear fusion in the sun’s core to release energy in the form of radiation 

S-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that 
minimizes the force on a macroscopic object during a collision. 
 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation to describe and 
predict the gravitational forces between objects. 

PS3.A Identify and quantify the various types of energies within a system of objects in a well- 
PS3.B    defined state, such as elastic potential energy, gravitational potential energy, 
kinetic energy, and thermal energy and represent how these energies may change over 
time 

PS3.A   Calculate changes in kinetic energy and gravitational potential energy of a system using 
representations of that system 

HS PS4-1 Use mathematical representations to support a claim regarding relationships among the 
frequency, wavelength, and speed of waves traveling in various media 

HS PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that 
different frequencies of electromagnetic radiation have when absorbed by matter.  

HS PS4-3   Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic 
radiation can be described either by a wave model or a particle model, and that for some 



situations one model is more useful than the other. 
 

HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields 
to illustrate the forces between objects and the changes in energy of the objects due to 
the interaction.  
 

HS-PS2-4 Use mathematical representations of Coulomb’s Law to describe and predict the 
electrostatic forces between objects 

 
 
Differentiation 
 

Learning 
Activity 

Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual support 
Ø Pre- teach essential 

laboratory  vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their 
own experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science 
industry practices and real life 
applications 

Blended 
Learning 

Rotational 
Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole 
Group 

Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory support 
Ø Frequent check ins/close proximity 

monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 
current science industry practices and 
real life applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 



Assessments 
 

Ø Laboratory Report,  
Ø Lab Research Presentation  
Ø Quizzes   
Ø Exams  
Ø PowerPoints Presentations 
Ø Research Simulation Task  
Ø Debate  
Ø Problem Based Learning Activity Presentations  
Ø Night Write 

21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 3 – Chemical Equations and Types of Reactions   
3 Weeks 
 
Unit 3 Overview  

In this unit, students will be able to describe how to write skeleton equation, describe the steps for writing 
and balancing a chemical equation.  Students will identify the five general types of reactions.  Students 
will describe the information found in a net ionic equation.  Students will be able to predict the formation 
of a precipitate in a double replacement reaction. 



 
Essential Questions 
	

Ø How will smoking near an oxygen source cause serious concerns?  
Ø How can you compose a balanced combustion reaction of Ethanol (C2H5OH)? 

 
Essential Learning Outcomes 

Ø Students will be able to describe how to write skeleton equation, describe the steps for writing 
and balancing a chemical equation.   

Ø Students will identify the five general types of reactions.   
Ø Students will describe the information found in a net ionic equation.   
Ø Students will be able to predict the formation of a precipitate in a double replacement reaction. 

 
Technology Infusion 
 
 
8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs 

to reflect the data on the worksheet, and use mathematical or logical 
functions, charts and data from all worksheets to convey the results. 

8.1.12.A.5 Create a report from a relational database consisting of at least two tables 
and describe the process, and explain the report results. 

 
Standards Addressed 
 
PS1.A; PS1.C; 

& PS2.B 
 

Provide evidence that the number of protons determine an element, and that neutrons 
and electrons do not. 
 

PS1.A 
 

Explain how the patterns of outermost (valence) electrons justify the organization of 
the periodic table and how these patterns influence the number and types of bonds 
formed by an element and between elements. 
 

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. 
 

PS1.A 
 

Use aspects of particulate models (i.e., particle spacing, motion, and forces of 
attraction) to reason about observed differences between solid, liquid and gas phases 
of certain materials. Explain that the amount of energy per bond depends on the 
strength of the bond 
 

PS1.B 
 

Connect the rate law to the frequency and success of molecular collisions, 
considering the sufficient energy needed to overcome the activation energy barrier. 
Cite ways to disturb equilibrium and the corrective shifts that occur 
Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium 

PS1.C, 
 

Explain, using evidence, the very strong force holding the protons and neutrons of an 
atomic nucleus together. 
Compare and contrast chemical and nuclear reactions 



 
PS1.B Construct representations, at the particle level and graphically, of the changes that 

occur in a given radioactive sample 
Explain the energy transformations and transfers occurring in a nuclear power plant. 
 

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.  
 

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. 

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. 

HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of 
nuclear fusion in the sun’s core to release energy in the form of radiation 

S-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that 
minimizes the force on a macroscopic object during a collision. 
 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation to describe and 
predict the gravitational forces between objects. 

PS3.A Identify and quantify the various types of energies within a system of objects in a well- 
PS3.B    defined state, such as elastic potential energy, gravitational potential energy, 
kinetic energy, and thermal energy and represent how these energies may change over 
time 

PS3.A   Calculate changes in kinetic energy and gravitational potential energy of a system using 
representations of that system 

HS PS4-1 Use mathematical representations to support a claim regarding relationships among the 
frequency, wavelength, and speed of waves traveling in various media 

HS PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that 
different frequencies of electromagnetic radiation have when absorbed by matter.  

HS PS4-3   Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic 
radiation can be described either by a wave model or a particle model, and that for some 
situations one model is more useful than the other. 
 

HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields 
to illustrate the forces between objects and the changes in energy of the objects due to 
the interaction.  
 

HS-PS2-4 Use mathematical representations of Coulomb’s Law to describe and predict the 
electrostatic forces between objects 

 
 
Differentiation 
 



Learning 
Activity 

Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual support 
Ø Pre- teach essential 

laboratory  vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their 
own experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science 
industry practices and real life 
applications 

Blended 
Learning 

Rotational 
Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole 
Group 

Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory support 
Ø Frequent check ins/close proximity 

monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 
current science industry practices and 
real life applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 

Ø Laboratory Report,  
Ø Lab Research Presentation  
Ø Quizzes   
Ø Exams  
Ø PowerPoints Presentations 
Ø Research Simulation Task  
Ø Debate  
Ø Problem Based Learning Activity Presentations  
Ø Night Write 

21st Century Learning Connection 



 
Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 

time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
 
Unit 4 – Chemical Quantities  
3 Weeks  
 
Unit 4 Overview  

In this unit, students will be able to convert among the count, mass, and volume of something, explain 
how chemists count the number of atoms, molecules, or formula units in a substance. Students will be 
able to determine the molar mass of an element and compound, describe how to convert mass of a 
substance to the number of moles and moles to mass.  Students convert volume of gas at STP to the 
number of moles of the gas.  Students will be able utilize critical thinking skills in order to calculate 
percent by mass of an element in a compound.  Students will be able to calculate empirical and molecular 
formula of a compound and distinguish between empirical and molecular formula of a compound. 

 
Essential Questions 
	

Ø Copper consists mainly of two isotopes, 63Cu and 65Cu. Which is more abundant? How do you 
know?  



Ø Consider separate equal mass samples of magnesium, zinc, and silver. Rank these from greatest 
to least number of atoms and support your answer. 

Essential Learning Outcomes 

Ø Students will be able to convert among the count, mass, and volume of something, explain how 
chemists count the number of atoms, molecules, or formula units in a substance.  

Ø Students will be able to determine the molar mass of an element and compound, describe how to 
convert mass of a substance to the number of moles and moles to mass.   

Ø Students convert volume of gas at STP to the number of moles of the gas.   
Ø Students will be able utilize critical thinking skills in order to calculate percent by mass of an 

element in a compound.  
Ø Students will be able to calculate empirical and molecular formula of a compound and distinguish 

between empirical and molecular formula of a compound. 

Technology Infusion 
 
 
8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs 

to reflect the data on the worksheet, and use mathematical or logical 
functions, charts and data from all worksheets to convey the results. 

8.1.12.A.5 Create a report from a relational database consisting of at least two tables 
and describe the process, and explain the report results. 

 
Standards Addressed 
 
PS1.A; PS1.C; 

& PS2.B 
 

Provide evidence that the number of protons determine an element, and that neutrons 
and electrons do not. 
 

PS1.A 
 

Explain how the patterns of outermost (valence) electrons justify the organization of 
the periodic table and how these patterns influence the number and types of bonds 
formed by an element and between elements. 
 

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. 
 

PS1.A 
 

Use aspects of particulate models (i.e., particle spacing, motion, and forces of 
attraction) to reason about observed differences between solid, liquid and gas phases 
of certain materials. Explain that the amount of energy per bond depends on the 
strength of the bond 
 

PS1.B 
 

Connect the rate law to the frequency and success of molecular collisions, 
considering the sufficient energy needed to overcome the activation energy barrier. 
Cite ways to disturb equilibrium and the corrective shifts that occur 
Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium 

PS1.C, 
 

Explain, using evidence, the very strong force holding the protons and neutrons of an 
atomic nucleus together. 
Compare and contrast chemical and nuclear reactions 
 



PS1.B Construct representations, at the particle level and graphically, of the changes that 
occur in a given radioactive sample 
Explain the energy transformations and transfers occurring in a nuclear power plant. 
 

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.  
 

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. 

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. 

HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of 
nuclear fusion in the sun’s core to release energy in the form of radiation 

S-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that 
minimizes the force on a macroscopic object during a collision. 
 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation to describe and 
predict the gravitational forces between objects. 

PS3.A Identify and quantify the various types of energies within a system of objects in a well- 
PS3.B    defined state, such as elastic potential energy, gravitational potential energy, 
kinetic energy, and thermal energy and represent how these energies may change over 
time 

PS3.A   Calculate changes in kinetic energy and gravitational potential energy of a system using 
representations of that system 

HS PS4-1 Use mathematical representations to support a claim regarding relationships among the 
frequency, wavelength, and speed of waves traveling in various media 

HS PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that 
different frequencies of electromagnetic radiation have when absorbed by matter.  

HS PS4-3   Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic 
radiation can be described either by a wave model or a particle model, and that for some 
situations one model is more useful than the other. 
 

HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields 
to illustrate the forces between objects and the changes in energy of the objects due to 
the interaction.  
 

HS-PS2-4 Use mathematical representations of Coulomb’s Law to describe and predict the 
electrostatic forces between objects 

 
 
Differentiation 
 



Learning 
Activity 

Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual support 
Ø Pre- teach essential 

laboratory  vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their 
own experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science 
industry practices and real life 
applications 

Blended 
Learning 

Rotational 
Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole 
Group 

Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory support 
Ø Frequent check ins/close proximity 

monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 
current science industry practices and 
real life applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 

Ø Laboratory Report,  
Ø Lab Research Presentation  
Ø Quizzes   
Ø Exams  
Ø PowerPoints Presentations 
Ø Research Simulation Task  
Ø Debate  
Ø Problem Based Learning Activity Presentations  
Ø Night Write 

21st Century Learning Connection 



 
Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 

time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 5 – Stoichiometry  
6 Weeks  
 
Unit 5 Overview  

Students will understand how mole ratios are used in chemical calculations.  Students will be able to 
discover the general procedure for solving a stoichiometric problems.  Students will be able to explain 
how the amount of product in a reaction is affected by an insufficient quantity of any of the reactants.  
Students will be able to explain what the percent yield of a reaction measures.  

 
 
Essential Questions 

Ø Consider separate samples of water and carbon dioxide, each with the same mass. Which contains 
the greater number of molecules? How many times greater?  

Ø Consider separate equal mass samples of each of the following: 
§ H2O N2O C3H6O2 CO2  

Ø How can you rank these from highest to lowest percent oxygen by mass? Support your answer.	
Essential Learning Outcomes 
 



Ø Students will explore the difference between rotation, revolution, and uniform circular motion.  
Students will be able to measure and calculate the force necessary to create the uniform circular 
motion of an object.   

Ø Students are taught how to describe the effects of changing mass or distance on gravitational 
force. Students must also spend time investigating gravitational forces.   

Ø Students learn how to calculate the magnitude of a gravitational force when the masses and 
distance are given.   

Ø Students will be able to describe and draw the gravitational field around a mass.   
Ø Students will learn how to explain the relationship between gravity and weight, and how to 

predict weight based on gravity.   
Ø Students will explore and discover Kepler's laws and orbital motion. 

 
Technology Infusion 
PS1.A;	PS1.C;	&	

PS2.B	
	

Provide	evidence	that	the	number	of	protons	determine	an	element,	and	that	
neutrons	and	electrons	do	not.	
	

PS1.A	
	

Explain	how	the	patterns	of	outermost	(valence)	electrons	justify	the	
organization	of	the	periodic	table	and	how	these	patterns	influence	the	
number	and	types	of	bonds	formed	by	an	element	and	between	elements.	
	

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.	
	

PS1.A	
	

Use	aspects	of	particulate	models	(i.e.,	particle	spacing,	motion,	and	forces	of	
attraction)	to	reason	about	observed	differences	between	solid,	liquid	and	gas	
phases	of	certain	materials.	Explain	that	the	amount	of	energy	per	bond	
depends	on	the	strength	of	the	bond	
	

PS1.B	
	

Connect	the	rate	law	to	the	frequency	and	success	of	molecular	collisions,	
considering	the	sufficient	energy	needed	to	overcome	the	activation	energy	
barrier.	
Cite	ways	to	disturb	equilibrium	and	the	corrective	shifts	that	occur	
Refine	the	design	of	a	chemical	system	by	specifying	a	change	in	conditions	
that	would	produce	increased	amounts	of	products	at	equilibrium	

PS1.C,	
	

Explain,	using	evidence,	the	very	strong	force	holding	the	protons	and	
neutrons	of	an	atomic	nucleus	together.	
Compare	and	contrast	chemical	and	nuclear	reactions	
	

PS1.B	 Construct	representations,	at	the	particle	level	and	graphically,	of	the	changes	
that	occur	in	a	given	radioactive	sample	
Explain	the	energy	transformations	and	transfers	occurring	in	a	nuclear	power	
plant.	
	

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.		
	

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.	

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.	

HS-ESS1-1	 Develop	a	model	based	on	evidence	to	illustrate	the	life	span	of	the	sun	and	
the	role	of	nuclear	fusion	in	the	sun’s	core	to	release	energy	in	the	form	of	
radiation	

 
 
8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs 

to reflect the data on the worksheet, and use mathematical or logical 
functions, charts and data from all worksheets to convey the results. 

8.1.12.A.5 Create a report from a relational database consisting of at least two tables 

S-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that 
minimizes the force on a macroscopic object during a collision. 
 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation to describe and 
predict the gravitational forces between objects. 

PS3.A Identify and quantify the various types of energies within a system of objects in a well- 
PS3.B    defined state, such as elastic potential energy, gravitational potential energy, 
kinetic energy, and thermal energy and represent how these energies may change over 
time 

PS3.A   Calculate changes in kinetic energy and gravitational potential energy of a system using 
representations of that system 

HS PS4-1 Use mathematical representations to support a claim regarding relationships among the 
frequency, wavelength, and speed of waves traveling in various media 

HS PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that 
different frequencies of electromagnetic radiation have when absorbed by matter.  

HS PS4-3   Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic 
radiation can be described either by a wave model or a particle model, and that for some 
situations one model is more useful than the other. 
 

HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields 
to illustrate the forces between objects and the changes in energy of the objects due to 
the interaction.  
 

HS-PS2-4 Use mathematical representations of Coulomb’s Law to describe and predict the 
electrostatic forces between objects 



and describe the process, and explain the report results. 
 
Standards Addressed 
 
 
 
Differentiation 
 

Learning 
Activity 

Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual support 
Ø Pre- teach essential 

laboratory  vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their 
own experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science 
industry practices and real life 
applications 

Blended 
Learning 

Rotational 
Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole 
Group 

Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory support 
Ø Frequent check ins/close proximity 

monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 
current science industry practices and 
real life applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 

Ø Laboratory Report,  



Ø Lab Research Presentation  
Ø Quizzes   
Ø Exams  
Ø PowerPoints Presentations 
Ø Research Simulation Task  
Ø Debate  
Ø Problem Based Learning Activity Presentations  
Ø Night Write 

21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 6 – The Behavior of Gases, Nuclear Chemistry 
8 Weeks 
 
Unit 6 Overview  

In this unit, students will be able to explain why gasses are easier to compress than solids and liquids, 
describe the three factors that affect gas pressure.  Students will be able to describe relationship among 
the pressure, volume, and temperature of a gas.  Students will be able to calculate the amount of a 
contained gas when the pressure, volume and temperature were specified. Define the conditions when real 
gases are most likely to differ from ideal gases.  Students will be able to understand how to relate the total 
pressure of a mixture of gases to the partial pressure of the component gases, explain how molar mass of a 
gas affects the rate at which gas diffuses and effuses. 



Essential Questions 
Ø How is the term volume of a gas defined? Provide a molecular-level explanation for this. 
Ø You are holding two balloons of the same volume. One balloon contains 1.0 g helium. The other 

balloon contains neon. How can  you calculate the mass of neon in the balloon. 
 
Essential Learning Outcomes 
 

Ø Students will be able to explain why gasses are easier to compress than solids and liquids, 
describe the three factors that affect gas pressure.   

Ø Students will be able to describe relationship among the pressure, volume, and temperature of a 
gas.   

Ø Students will be able to calculate the amount of a contained gas when the pressure, volume and 
temperature were specified. Define the conditions when real gases are most likely to differ from 
ideal gases.   

Ø Students will be able to understand how to relate the total pressure of a mixture of gases to the 
partial pressure of the component gases, explain how molar mass of a gas affects the rate at which 
gas diffuses and effuses. 

 
Technology Infusion 
 
8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs 

to reflect the data on the worksheet, and use mathematical or logical 
functions, charts and data from all worksheets to convey the results. 

8.1.12.A.5 Create a report from a relational database consisting of at least two tables 
and describe the process, and explain the report results. 

 
Standards Addressed 
 
PS1.A; PS1.C; 

& PS2.B 
 

Provide evidence that the number of protons determine an element, and that neutrons 
and electrons do not. 
 

PS1.A 
 

Explain how the patterns of outermost (valence) electrons justify the organization of 
the periodic table and how these patterns influence the number and types of bonds 
formed by an element and between elements. 
 

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. 
 

PS1.A 
 

Use aspects of particulate models (i.e., particle spacing, motion, and forces of 
attraction) to reason about observed differences between solid, liquid and gas phases 
of certain materials. Explain that the amount of energy per bond depends on the 
strength of the bond 
 

PS1.B 
 

Connect the rate law to the frequency and success of molecular collisions, 
considering the sufficient energy needed to overcome the activation energy barrier. 
Cite ways to disturb equilibrium and the corrective shifts that occur 
Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium 

PS1.C, Explain, using evidence, the very strong force holding the protons and neutrons of an 



 atomic nucleus together. 
Compare and contrast chemical and nuclear reactions 
 

PS1.B Construct representations, at the particle level and graphically, of the changes that 
occur in a given radioactive sample 
Explain the energy transformations and transfers occurring in a nuclear power plant. 
 

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.  
 

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. 

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. 

HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of 
nuclear fusion in the sun’s core to release energy in the form of radiation 

S-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that 
minimizes the force on a macroscopic object during a collision. 
 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation to describe and 
predict the gravitational forces between objects. 

PS3.A Identify and quantify the various types of energies within a system of objects in a well- 
PS3.B    defined state, such as elastic potential energy, gravitational potential energy, 
kinetic energy, and thermal energy and represent how these energies may change over 
time 

PS3.A   Calculate changes in kinetic energy and gravitational potential energy of a system using 
representations of that system 

HS PS4-1 Use mathematical representations to support a claim regarding relationships among the 
frequency, wavelength, and speed of waves traveling in various media 

HS PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that 
different frequencies of electromagnetic radiation have when absorbed by matter.  

HS PS4-3   Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic 
radiation can be described either by a wave model or a particle model, and that for some 
situations one model is more useful than the other. 
 

HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields 
to illustrate the forces between objects and the changes in energy of the objects due to 
the interaction.  
 

HS-PS2-4 Use mathematical representations of Coulomb’s Law to describe and predict the 
electrostatic forces between objects 

 
 



Differentiation 
 

Learning 
Activity 

Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual support 
Ø Pre- teach essential 

laboratory  vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their 
own experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science 
industry practices and real life 
applications 

Blended 
Learning 

Rotational 
Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole 
Group 

Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory support 
Ø Frequent check ins/close proximity 

monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 
current science industry practices and 
real life applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 

Ø Laboratory Report,  
Ø Lab Research Presentation  
Ø Quizzes   
Ø Exams  
Ø PowerPoints Presentations 
Ø Research Simulation Task  
Ø Debate  
Ø Problem Based Learning Activity Presentations  



Ø Night Write 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 


