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CONTENT AREA(S):  Science 

 
COURSE/GRADE LEVEL(S): Chemistry 

 
I. Course Overview 
Students in high school continue to develop their understanding of the four core ideas in the 

physical sciences. These ideas include the most fundamental concepts from chemistry and 

physics, but are intended to leave room for expanded study in upper-level high school courses. 

The high school performance expectations in Physical Science build on the middle school ideas 

and skills and allow high school students to explain more in-depth phenomena central not only to 

the physical sciences, but to life and earth and space sciences as well. These performance 

expectations blend the core ideas with scientific and engineering practices and crosscutting 

concepts to support students in developing useable knowledge to explain ideas across the science 

disciplines. In the physical science performance expectations at the high school level, there is a 

focus on several scientific practices. These include developing and using models, planning and 

conducting investigations, analyzing and interpreting data, using mathematical and 

computational thinking, and constructing explanations; and to use these practices to demonstrate 

understanding of the core ideas. Students are also expected to demonstrate understanding of 

several engineering practices, including design and evaluation.  
 

II. Units of Study   

 
Unit I: Introduction to Chemistry 
Unit II:  Nuclear Chemistry 
Unit III:  Chemical Reactions & Stoichiometry 
Unit IV: Thermochemistry 

Unit V: Periodicity and Bonding 

Unit VI: States of Matter 

Unit VII: Equilibrium  

 
III. Essential Questions   

 
Unit I: Introduction to Chemistry 

●  How do charges affect the force between objects on an atomic scale? 

● How does the force between electric charges at the atomic scale explain the structure, property 

and transformation of matter?  

 
Unit II:  Nuclear Chemistry 

● Is the life span of a star predictable? 
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● How do stars produce elements? 

● What causes the production of energy in the sun? 

 

Unit III:  Chemical Reactions & Stoichiometry 
● What factors dictate whether a reaction will occur or not? 

● How does the periodic table of elements reflect the regular patterns of chemical behavior 

exhibited by the elements it depicts? 

● How do the chemical names and formulas of compounds relate to their physical and chemical 

properties? 

● Why are mathematics and laboratory investigations used to show the relationships between the 

amounts of reactants and products in a chemical reaction? 

● Why is it important to be able to predict the outcome of a reaction? 

 

Unit IV: Thermochemistry 
● How does the transformation of energy occur in a chemical reaction?  

● How is the change in the amount of energy determined? 

● How does the flow of energy into or out of matter change its behavior? 

● How does the physical arrangement of matter depend upon the properties of particles within 

matter? 

 

Unit V: Periodicity and Bonding 
● How does the periodic table of elements reflect the regular patterns of chemical behavior 

exhibited by the elements it depicts? 

● How can scientists & students use the periodic table as a tool in the experimental science of 

chemistry? 

● What are some of the unique chemical and physical properties of the various elements on the 

periodic table? 

 

Unit VI: States of Matter 
●  How does the strength of electrical forces between particles affect the measurable properties of a 

substance?  

 

Unit VII: Equilibrium  
● Why do chemical reactions occur at  different rates? 

● How can a chemical system be changed to produce an increased amount of product at 

equilibrium?  

 

IV. Learning Objectives 

 
NGSS: Next Generation Science Standards 
 

Science and Engineering Practices 
● Plan and Carryout and Investigation 

●  Ask questions and define problems 

●  Develop and use models 
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●  Obtain, evaluate and communicate information 

● Analyze and interpret data 

● Construct explanations and design solutions 

● Engage in argument from evidence 

● Use mathematics and computational thinking 

 

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

● PS1.B: Chemical Reactions 

● PS1.C: Nuclear Processes 

● PS2.B: Types of Interactions 

● PS3B: Conservation of Energy and Energy Transfer 

● PS3C: Relationship Between Energy and Forces 

● PS3.D: Energy in Chemical Processes and Everyday Life 

● ESS1.A: The Universe and Its Stars 

● ETS1.C: Optimizing the Design Solution 
 

Crosscutting Concepts 
● Cause and Effect 

● Scale, Proportion and Quantity 

● Structure and Function 

● Patterns 

● Energy and Matter 

● Systems and System Models 

● Stability and Change 

 
V. Instructional Materials 

 
Textbook: Chemistry, Prentice Hall (2008) 

 
VI. Key Performance and Benchmark Tasks 
 

Unit I: Introduction to Chemistry 
● HS-PS2-6 Communicate scientific and technical information about why the 

molecular-level structure is important in the functioning of designed materials. 

 

Unit II:  Nuclear Chemistry 
● 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. 

http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
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● 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 that eventually reaches 

Earth in the form of radiation. 

● HS-ESS1-3 Communicate scientific ideas about the way stars, over their life cycle, 

produce elements. 

 

Unit III:  Chemical Reactions & Stoichiometry 
● HS-PS1-2 Construct and revise an explanation for the outcome of a simple chemical 

reaction based on the outermost electron states of atoms, trends in the periodic table, and 

knowledge of the patterns of chemical properties. 

● HS-PS1-7 Use mathematical representations to support the claim that atoms, and 

therefore mass, are conserved during a chemical reaction. 

 

Unit IV: Thermochemistry 
● HS-PS1-4 Develop a model to illustrate that the release or absorption of energy from 

a chemical reaction system depends upon the changes in total bond energy.  

● HS-PS3-4 Plan and conduct an investigation to provide evidence that the transfer of 

thermal energy when two components of different temperature are combined within a 

closed system results in a more uniform energy distribution among the components in the 

system (second law of thermodynamics). 

 

Unit V: Periodicity and Bonding 
● 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 

 

Unit VI: States of Matter 
● HS-PS1-3 Plan and conduct an investigation to gather evidence to compare the 

structure of substances at the bulk scale to infer the strength of electrical forces between 

particles.  

 

Unit VII: Equilibrium  
● 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. 


