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Course Description 
 
This AP Chemistry course is designed to be the equivalent of the general chemistry course usually taken 
during the first year of college. For most students, the course enables them to undertake, as a freshman, 
second year work in the chemistry sequence at their institution or to register in courses in other fields 
where general chemistry is a prerequisite. This course is structured around the six big ideas articulated in 
the AP Chemistry curriculum framework provided by the College Board. [CR2] A special emphasis will 
be placed on the seven science practices, which capture important aspects of the work that scientists 
engage in, with learning objectives that combine content with inquiry and reasoning skills. AP Chemistry 
is open to all students that have completed a year of chemistry who wish to take part in a rigorous and 
academically challenging course.  
 
Course Resources 
 

Ø Text :Cengage Learning., by Zumdahl (Eighth Edition) 
Ø Calculators 
Ø Smart Board  
Ø LapTops/Chrome Books 

 
Pacing Guide 
 

Unit Titles  Time Frame  
Unit One: Atomic Structure 3 Weeks  
Unit Two:  Types of Chemical Reactions & 
Solution Stoichiometry, Properties of 
Solutions  
 

3 Weeks  

Unit Three:  Gases, Spontaneity, Entropy, 
and Free Energy    

5 Weeks  

Unit Four:  Liquids and Solids, Chemical 
Kinetics  

5 Weeks  

Unit Five:  Chemical Equilibrium, Acids & 
Bases:  Applications of Aqueous Equilbria 

6 Weeks  

Unit Six:  Electrochemistry , Organic and 
Biological Molecules						
 

8 Weeks  

 
 
 
 
 
 
 
 



Unit 1 –Atomic Structure 
3 Weeks  
 
Unit 1 Overview  
In this unit, students will be able to define Law of definite proportion, Law of multiple proportion.   
Students will be able to explain Dalton’s Atomic Theory, define Protons, Neutrons, and Electrons.  
Students will be able to understand the structure of atom, including how subatomic particles are situated 
in an atom.  Students will be able to write the chemical Formulas.  Students will be able to identify the 
ions, and describe ionic and molecular bonds.  Students will be able to understand the arrangement of 
elements in periodic table.	
 
Essential Questions 
	

Ø An element forms an ionic compound with chlorine having the formula XCl2. The ion of element 
X has mass number 89 and 36 electrons.  How can you identify element X and tell how many 
neutrons it has.  

Ø An element forms an ionic compound with chlorine having the formula XCl2. The ion of element 
X has mass number 89 and 36 electrons. How can you identify element X and tell how many 
neutrons it has. 
 

Essential Learning Outcomes 
 

Ø Students will be able to define Law of definite proportion, Law of multiple proportion.    
Ø Students will be able to explain Dalton’s Atomic Theory, define Protons, Neutrons, and Electrons.  

Students will be able to understand the structure of atom, including how subatomic particles are 
situated in an atom.  

Ø Students will be able to write the chemical Formulas.   
Ø Students will be able to identify the ions, and describe ionic and molecular bonds.  Students will 

be able to understand the arrangement of elements in periodic table. 
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. 
 

 
 
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 Ø Provide guided notes Ø Ask higher level, open ended questions 



Group 
Instruction 

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 

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 Types of Chemical Reactions & Solution Stoichiometry, Properties of Solutions 
3 Weeks  
 
Unit 2 Overview  
 
In this unit, students will be able to write chemical reaction in solutions.  Students will be able to define 
Electrolytes, Acids and bases.  Students will be able to calculate molarity Use dilution formula to 
calculate molarity.  Students will be able to understand solubility rules. 
Students will be able to write Oxidation and Reduction Reaction. 
	
 
Essential Questions 

Ø A substance A2B is 60.0% A by mass.  How can you calculate the %B by mass for AB2?  
Ø You have equal masses of different solutes dissolved in equal volumes of solution. Which of the 

solutes listed below would make the solution with the highest concentration measured in molarity? 
Defend your answer. 

o NaCl, MgSO4, LiF, KNO3 

Essential Learning Outcomes 
 

Ø Students will be able to write chemical reaction in solutions.   
Ø Students will be able to define Electrolytes, Acids and bases.   
Ø Students will be able to calculate molarity Use dilution formula to calculate molarity.   
Ø Students will be able to understand solubility rules. 
Ø Students will be able to write Oxidation and Reduction 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. 
 

 
 
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 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to 



monitoring 
Ø Interactive lecture (question and 

answer for formative assessment 
and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary concepts 

before the lesson 

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 – Gases, Spontaneity, Entropy, and Free Energy							 
5 Weeks 
 
Unit 3 Overview  
 
In this unit, students will be able to calculate Pressure, Volume, Temperature, and moles, by applying 
Boyles Law, Charles Law, Avogadro’s law, ideal Gas law, and Dalton’s law of partial pressure.  Students 
will be able to Define Kinetic molecular theory.  Students will be able to learn First Law of 
Thermodynamics states the energy of the universe is constants.  Students will be able to define and apply 
second law of Thermodynamics states that for any spontaneous process there is always an increase in the 
entropy of the universe.  Students will be able to apply the third law of thermodynamics that states that 
the entropy of a perfect crystal at 0K is zero.  Students will be able to calculate Free Energy (G).  
 
Essential Questions 
	

Ø If the air temperature is 25°C, to what temperature must you cool a helium balloon so that it no 
longer floats in the air? How do you know?  

Ø The value of ΔHvaporization for substance X is 45.7 kJ/mol, and its normal boiling point is 72.5°C. 
How can you calculate ΔS, ΔSsurr, and ΔG for the vaporization of 1 mole of this substance at 
72.5°C, and 1 atm? 

Essential Learning Outcomes 
Ø Students will be able to calculate Pressure, Volume, Temperature, and moles, by applying Boyles 

Law, Charles Law, Avogadro’s law, ideal Gas law, and Dalton’s law of partial pressure.   
Ø Students will be able to Define Kinetic molecular theory.   
Ø Students will be able to learn First Law of Thermodynamics states the energy of the universe is 

constants.  Students will be able to define and apply second law of Thermodynamics states that 
for any spontaneous process there is always an increase in the entropy of the universe.   

Ø Students will be able to apply the third law of thermodynamics that states that the entropy of a 
perfect crystal at 0K is zero.  Students will be able to calculate Free Energy (G).  

 
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. 
 

 
 
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 – Liquids and Solids, Chemical Kinetics 
5 Weeks  
 
Unit 4 Overview  

In this unit, students will be able to define Dipole-Dipole Forces, Hydrogen Bonding, and London 
dispersion forces.  Students will be able to describe Crystalline Solids, structure of metallic bonding.  
Students will be able to define Network solids, Semiconductors and Molecular solids.  Students will be 
able to study the factors that control the rate of chemical reaction.  Students will be able to calculate the 
rate of reaction using differential rate law. Students will be able to determine the Reaction Mechanism.  
Students will be able to describe kinetics models and catalyst. 

Essential Questions 
Ø Which gas would behave more ideally at the same conditions of pressure and temperature, CO or 

N2? How can you justify this? 
Ø Provide a conceptual basis (at a molecular level) of zero-order, first-order, and second-order 

reactions. How are all reactions not seen as second order if molecules must collide to react? 
 

Essential Learning Outcomes 

Ø Students will be able to define Dipole-Dipole Forces, Hydrogen Bonding, and London dispersion 
forces.  Students will be able to describe Crystalline Solids, structure of metallic bonding.   

Ø Students will be able to define Network solids, Semiconductors and Molecular solids.   
Ø Students will be able to study the factors that control the rate of chemical reaction.   
Ø Students will be able to calculate the rate of reaction using differential rate law. Students will be 

able to determine the Reaction Mechanism.   
Ø Students will be able to describe kinetics models and catalyst. 

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. 
 

 
 
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 – Chemical Equilibrium , Acids & Bases Applications of Aqueous Equilibria  
6 Weeks  
 
Unit 5 Overview  
In this unit, students will be able to calculate rate of reversible reaction using Dynamic state, the law of 
mass action.  Students will be able to set a reactant and    product concentrations that satisfies the 
equilibrium constant expression.  Students will be able to use ‘Q’ the reaction quotient, to apply to law of 
mass action.  Students will be able to apply Le Chatelier’s principle to qualitatively predict the change in 
concentration, pressure, and temperature on a system at equilibrium.  Students will be able to define acid 
and base using Arrhenius model and Bronsted-Lowry model.  Students will be able to calculate the acid 
dissociation constant called Ka.  Students will be able to calculate % dissociation for different acid 
strength. 
 
 
Essential Questions 

Ø You have two weak acids of equal concentration. Acid HA has a higher Ka value than acid HB. 
How is this defined? Which acid has the higher pH? Why?  

Ø How is composing the successive dissociations steps for the weak triprotic acid H3A in water 
vital? Compose the successive dissociations and explain their importance.  

Essential Learning Outcomes 
 

Ø Students will be able to calculate rate of reversible reaction using Dynamic state, the law of mass 
action.  Students will be able to set a reactant and product concentrations that satisfies the 
equilibrium constant expression.   

Ø Students will be able to use ‘Q’ the reaction quotient, to apply to law of mass action.  Students 
will be able to apply Le Chatelier’s principle to qualitatively predict the change in concentration, 
pressure, and temperature on a system at equilibrium.   

Ø Students will be able to define acid and base using Arrhenius model and Bronsted-Lowry model.  
Students will be able to calculate the acid dissociation constant called Ka.  Students will be able 
to calculate % dissociation for different acid strength. 
 

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. 
 

 
 
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 

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 



graphing procedure 
Ø Teach self-regulation strategies 

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 – Electrochemistry , Organic, and Biological Molecules					 
8 Weeks 
 
Unit 6 Overview  

In this unit, students will be able to study the interchange of chemical and electrical energy.  Students will 
be able to learn Galvanic cell. Anode: electrode where oxidation occurs.  Students will be able to 
calculate free energy for a process carried out at constant temperature and pressure, the change in free 
energy.  Students will be able to describe a galvanic cell in which both compartments have the same 
components but at different concentrations.  Students will be able to name and write formula of 
Hydrocarbons.	

 
 
Essential Questions 

Ø How is a systematic method necessary for balancing oxidation-reduction reactions? Why can't 
these equations be balanced by inspection?  

Ø When propane undergoes dehydrogenation, what is the product? How is the structural formula 
important?  

Essential Learning Outcomes 
 

Ø Students will be able to study the interchange of chemical and electrical energy.   
Ø Students will be able to learn Galvanic cell. Anode: electrode where oxidation occurs.   
Ø Students will be able to calculate free energy for a process carried out at constant temperature and 

pressure, the change in free energy.  
Ø Students will be able to describe a galvanic cell in which both compartments have the same 

components but at different concentrations.   
Ø Students will be able to name and write formula of Hydrocarbons. 

 
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. 
 

 
 
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 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 Pre- teach essential 
laboratory  vocabulary 

Ø Provided a graphic organizer of 
graphing procedure 

Ø Teach self-regulation strategies 

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. 

 


