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Course Description: 

 

Chemistry is a lab-intensive, college preparatory course focused on understanding chemical principles and their applications. Topics covered 
include atomic and molecular theory, concepts in bonding, periodic law, states of matter and solutions, mathematical calculations in chemistry, 
writing balanced chemical reactions and equilibrium, and nuclear reactions. Safety and laboratory skills will be developed during the course 
and safe laboratory behavior will be practiced at all times. 
 
Course Textbook: 

Wilbraham, Anthony, et. al., Pearson Chemistry, 2017 Edition. Upper Saddle River, NJ, Pearson, 2017. [ISBN: 978-1-32-320589-1] 

Wilbraham, Anthony, et. al., Pearson Chemistry TE,, 2017 Edition. Upper Saddle River, NJ, Pearson, 2017. [ISBN: 978-1-32-320591-4]  

 

   

 

  



 

Course Title:   Chemistry 

Unit Title: Structures & Properties of Matter Unit Number: 1 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 4, 5, 6, and 7 

Pacing: Weeks 1-4 

Desired Outcomes 

Standards:  

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. (RST.9-10.7, RST.9-10.4) 

 

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. (RST.9-10.3, RST.9-10.7, RST.11-12.9, WHST.9-10.2 E-F, WHST.9-10.6, WHST.9-10.7, 

WHST.9-10.9) 

Established Goals: (Necessary goals with assessment task in parenthesis) 

1. Provide evidence that the number of protons determine an element.  

2. Demonstrate how the gain or loss of electrons results in the formation of an ion.  

3. Illustrate that ions are elements that have different properties than the parent element. 

4. Explain how a change in the number of neutrons in an element forms an isotope.( Beanium Lab/Activity) 

5. Demonstrate that isotopes have similar properties to parent element, but different masses. (Beanium Lab/Activity) 

6. Explain the patterns of outermost (valence) electrons. (Periodic Trends Lab)  

7. Describe patterns in the organization of the periodic table. (Periodic Trends Lab) 

8. Explain how patterns influence the number and types of bonds formed by an element and between elements. 



9. Demonstrate that energy is required to overcome bonds of attraction in solids and liquids 

10. Demonstrate that condensation and freezing release energy as bonds of attraction are formed 

11. Investigate the strength of electrical forces between particles. 

12. Describe strong interactions as ionic bonds. 

13. Describe weaker interactions as covalent bonds. 

14. Use properties such as melting point, boiling point, vapor pressure, and surface tension to develop trends in the periodic table 

(Periodic Trends Lab) 

Enduring Understandings: 

● Each atom has a charged substructure consisting of a nucleus, which is made of protons and neutrons, surrounded by 

electrons.   

● The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those with similar 

chemical properties in columns. The repeating patterns of this table reflect patterns of outer electron states. 

● The structure and interactions of matter at the bulk scale are determined by electrical forces within and between atoms. 

Essential Questions:          

1. How does the structure of an atom determine the properties of an element? 

2. How does the composition of an element determine its placement on the periodic table? 

3. How can the periodic table be used to predict the properties/behavior of different atoms? 

4. How is the formation of an ionic bond different from the formation of a covalent bond? 

5. What types of intermolecular forces exist in molecules and how do they affect the physical properties of molecules?  

Students will know: 

Subatomic Particles – Protons, Neutrons, Electrons 

● Valence Electrons 

● Ionic Bond, Covalent Bond, Metallic Bond 

Periodic Table Organization 

● Ionization Energy, Electronegativity, Atomic Radius 

●  # of Valence Electrons vs. Bond Formation 

Particle Arrangement/Behavior 



● Solid, Liquid, Gas 

● Phase Transitions 

Students will be able to: 

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

2. Explain that different patterns may be observed at each of the scales at which a system is studied and can provide evidence for 

causality in explanations of phenomena. 

3. Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis for evidence, and in the 

design: decide on types, how much, and accuracy of data needed to produce reliable measurements and consider limitations 

on the precision of the data (e.g., number of trials, cost, risk, time), and refine the design accordingly. 

Assessment Evidence (Referenced from the Established Goals, but with descriptions of the activity) 

Performance Tasks: 

Alien Periodic Table (Goal #7) 

● Utilize physical and chemical properties of elements to 

identify trends on the periodic table and patterns of 

organization  

Adopt-an-Element Project  

● Research physical and chemical properties of an element 

and examine its use in real world  

Path to the Periodic Table (Goal #7) 

● Identify trends in the properties of elements, arrange the 

elements based on trends and defend/analyze the 

arrangement on the periodic table 

Build an Atom: Phet Simulation (Goal #1, 2) 

● Use the number of protons, neutrons and electrons to 

draw a model of the atom, identify the element, and 

determine the mass and charge  

● Predict how addition or subtraction of a proton, neutron 

Skill Assessment Worksheets: 

Calculating Subatomic Particles 

Isotopes & Atomic Masses 

Determining Valence Electrons 

Drawing Lewis Dot Diagrams 

Formation of Ionic Bonds 

Formation of Covalent Bonds 

 

Content Quizzes: 

Isotopes & Subatomic Particles 

Periodic Table 

Ionic Bonding  

Covalent Bonding 



or electron will change the element. ‘ 

● Use the element name, mass and charge to determine 

the number of protons, neutrons and electrons 

Isotopes and Atomic Mass: Phet Simulations (Goal #3, 4, 5) 

● Predict how mass and name of an atom will change given 

a change in the protons, electrons and neutrons  

 

POGIL-Classifying Types of Chemical Reactions (Goal #8) 

● Identify and differentiate between the 4 types of 

chemical reactions 
 

Beanium Lab/Activity: (Goal #4, 5) 

● Determine the atomic mass for BEANIUM based on the 
isotopic abundances and the isotopic masses. 

 

Graphing the Periodic Table (Goal #7) 

● Utilize data, including melting point, molar mass, atomic 

radius, etc., to identify trends on the periodic table  

 

Laboratory Investigation:  

Identification of an Unknown Based on Physical Properties(can 

also apply to new unit one) 

● Argument Driven  Application Lab 

● Identify unknowns based on physical properties 

Comparing Properties of Substances (Student Design) 

● Laboratory Report & Reflection 

Periodic Trends (Argument Driven Investigation)(Goal # 6, 14) 

● Develop procedures, make a claim, defend with evidence 

● Determine which properties follow a period trend 

 



Learning Plan 

Learning Activities: 

Videos 

Class Discussion 

In-Class Skill Practice 

Student Research for Planning Lab Investigation 

 

 

 

 

 

 

Course Title:   Chemistry 

Unit Title: Conservation of Matter Unit Number: 2 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 10, 11, and 12 

Pacing: Weeks 5-7 

Desired Outcomes 

Standards: 

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. (RST11-12.4)  

 

HS-PS1-7.  Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical 

reaction. Determine the mass of reactants required to produce the desired mass of product for a given reaction. (RST.11-12.8) 



Established Goals: 

1. Write a balanced chemical equation that symbolically represents the description of a chemical reaction (RST.9-10.4.) 

2. Classify reactions as synthesis, decomposition, single replacement or double replacement. 

3. Recognize reaction types and predict when they will occur 

4. Express the law of conservation of mass qualitatively using symbolic representations and drawings. 

5. Demonstrate that atoms, and therefore mass, are conserved during a chemical reaction.  

6. Determine the mass of reactants required to produce the desired mass of product for a given reaction. 

7. Use the mole as a conversion from atomic scale to macroscopic scale 

8. Utilize mathematical thinking to solve conversion problems 

9. Connect the number of particles, moles, mass, and volume of substances to one another, both qualitatively and quantitatively. 

10. Describe and give analogies of dynamic equilibrium where changes are always occurring, but overall numbers remain constant. 

11. Demonstrate that equilibrium results from an equality between the rates of forward and reverse reactions, where Q = K  

Enduring Understandings: 

● The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those with similar 

chemical properties in columns. The repeating patterns of this table reflect patterns of outer electron states.  

● The fact that atoms are conserved, together with knowledge of the chemical properties of the elements involved, can be used 

to describe and predict chemical reactions. 

● Science assumes the universe is a vast single system in which basic laws are consistent. 

Essential Questions: 

1. How is a chemical change different from a physical change? 

2. What are the indicators that a reaction has taken place ( a new substance has been formed)? 

3. How can chemical reactions be classified? 

4. Using the activity series, how do we predict the products of a single displacement reaction? 

5. How does a balanced chemical equation show relationships between the reactants and products of a chemical reaction?  

6. Why is the mole an important measurement in chemistry?     

7. How do chemical reactions obey the law of conservation of mass?   

8. How are balanced chemical equations used in stoichiometric calculations?   

9. How can you calculate amounts of reactants and products in a chemical reaction?  



Students will know: 

Types of Reactions 

● Reactivity Patterns - Valence Electrons, Electronegativity 

● Examples – Synthesis, Decomposition, Single Displacement, Double Displacement, Combustion   

Law of Conservation of Mass 

● Balancing Chemical Equations 

● Reactants vs. Products 

Stoichiometry 

● Mole, Mass, Volume, Avogadro’s Number 

Rates of Reaction 

● Chemical Equilibrium 

○ Reaction Quotient 

○ Equilibrium Constant 

Students will be able to: 

1. Use mathematical representations of phenomena to support claims. 

2. Explain that the total amount of energy and matter in closed systems is conserved.  

3. Explain that different patterns may be observed at each of the scales at which a system is studied and can provide evidence for 

causality in explanations of phenomena. 

4. Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ 

own investigations, models, theories, simulations, and peer review) and the assumption that theories and laws that describe 

the natural world operate today as they did in the past and will continue to do so in the future. 

Assessment Evidence 

Performance Tasks: 

Demonstration of the Law of Conservation of Matter 

 

Laboratory Investigation:  

Formation of a Salt Lab (Traditional) 

Skill Assessment Worksheets: 

Writing Skeleton Equations 

Classifying Chemical Reactions 

Predicting Products of a Chemical Reaction 

Balancing Chemical Equations 



● Reflection & Revision of Procedure 

Double Displacement Lab - Precipitates (Student Design) 

● Laboratory Report & Reflection 

Development of a Reaction Matrix (Argument Driven 

Investigation 

● Students develop procedures to create a matrix from 

known chemical compounds, and then analyze unknown 

compounds to determine their identity, and defend their 

claim of identities with evidence from the lab. (Goals #1, 

2, 3, 5) 

Molar Relationships (Argument Driven Investigation) 

● Students use knowledge of the mole and molar mass 

relationship to develop procedures to identify unknown 

substances based upon the mass and number of moles 

given for each substance. (Goals #8, 9) 

Identification of Reaction Products (ADI) 

● Students develop procedures to determine the products 

of chemical reactions, and then make a claim as to the 

identity of the precipitates that may form by defending 

their claim with evidence from the lab. (Goals #1, 2, 3, 5) 

Measuring the Size of a Molecule 

● Students will determine the number of molecules of oleic 
acid in a single drop from the approximate mass of each 
molecule based upon the measured width and length of 
the molecule. (Goal #7, 8) 

Mole Conversions 

Stoichiometry - Basic Conversions 

Limiting Reactant & Percent Yield 

 

Content Quizzes: 

Chemical Equations 

Types of Reactions 

The Mole 

Stoichiometry 

Learning Plan 

Learning Activities: 

Videos 

Class Discussion 



In-Class Skill Practice 

Student Research for Planning Lab Investigation 

 

 

 

 

 

 

  



 

Course Title:   Chemistry 

Unit Title: Reaction Rates & Chemical Equilibrium Unit Number: 3 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 18 

Pacing: Weeks 8-11 

Desired Outcomes 

Standards: 

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. (WHST.9-10.2) 

 

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. (WHST.9-10.7) 

   

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. (RST.11-12.3) 

Established Goals: 

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

2. Relate how the energy released or absorbed affects the internal motion of atoms and molecules in a system. 

3. 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. 

4. Connect the rate law to the frequency and success of molecular collisions, considering the sufficient energy needed to 

overcome the activation energy barrier. 

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. 

6. Predict the number and energy of collisions between molecules. 

7. Summarize how changes in mass, moles, volume, temperature, pressure, and addition of a catalyst affect equilibrium 

8. Evaluate ways to disturb equilibrium and the corrective shifts that occur. 

9. Refine the design of a chemical system by specifying a change in conditions that would produce increased amounts of products 

at equilibrium. 

10. Apply Le Chatelier’s Principle as it relates to chemical reaction systems. 

11. Devise ways to increase product formation by adding reactants or removing products 

Enduring Understandings: 

● A stable molecule has less energy than the same set of atoms separated; one must provide at least this energy in order to take 

the molecule apart.  

● Chemical processes, their rates, and whether or not energy is stored or released can be understood in terms of the collisions of 

molecules and the rearrangements of atoms into new molecules, with consequent changes in the sum of all bond energies in 

the set of molecules that are matched by changes in kinetic energy. 

● In many situations, a dynamic and condition-dependent balance between a reaction and the reverse reaction determines the 

numbers of all types of molecules present.  

● Criteria may need to be broken down into simpler ones that can be approached systematically, and decisions about the 

priority of certain criteria over others (tradeoffs) may be needed.  

● Much of science deals with constructing explanations of how things change and how they remain stable. 

Essential Questions: 

1. To what extent do factors such as temperature, mixing, concentration, particle size, and surface area affect the rates of 

chemical reactions and how can this be modeled? 

2. How do chemical reactions attain a state of equilibrium and what factors affect the maintenance of equilibrium? 

3. How do the amounts of reactants and products change at equilibrium, and what three stresses can cause a change in the 

equilibrium position?    

4. Why is there a change in temperature during a chemical reaction?    

5. What happens to energy and matter during a chemical reaction? 

6. How can we apply Le-Chatelier’s principle to increase the yield of product?  



Students will know: 

Bond Energy 

● Formation & Dissociation 

Reaction Rates 

● Rate Laws 

● Activation Energy 

● Molecular Collisions 

● Factors Affecting Reaction Rates 

● Le Chatelier’s Principle 

Students will be able to: 

1. Explain that changes of energy and matter in a system can be described in terms of energy and matter flows into, out of, and 

within that system. 

2. Develop a model based on evidence to illustrate the relationships between systems or between components of a system. 

3. Apply scientific principles and evidence to provide an explanation of phenomena and solve design problems, taking into 

account possible unanticipated effects. 

4. Explain that different patterns may be observed at each of the scales at which a system is studied and can provide evidence for 

causality in explanations of phenomena. 

5. Refine a solution to a complex real world problem, based on scientific knowledge, student-generated sources of evidence, 

prioritized criteria, and tradeoff considerations. 

Assessment Evidence 

Skill Assessment Worksheets: 

Exothermic vs. Endothermic 

Calculating Bond Energies - Formation vs. Dissociation 

Graphing Reaction Rates 

Calculations Using Rate Laws 

 

Performance Tasks: 



Calorimeter Design Project (HASPI) 

 

Laboratory Investigation:  

Factors Affecting Reaction Rates 

● Laboratory Report & Reflection 

Alka Seltzer Rates of Reaction (HASPI) OR Rates Inquiry Lab (HASPI)  

● Laboratory Report & Reflection 

Reaction Rates (ADI) 

● Develop procedures, make a claim, defend with evidence 

Learning Plan 

Learning Activities:  

Videos 

Class Discussion 

In-Class Skill Practice 

Student Research for Planning Lab Investigation 

 

 

 

 

 

 

  

http://chemsanchez.weebly.com/uploads/5/8/3/5/58356363/day_1_start__project.pdf


 

Course Title:   Chemistry 

Unit Title: Nuclear Chemistry Unit Number: 4 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapter 25 

Pacing: Weeks 12 and 13 

Desired Outcomes 

Standards: 

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. (RST.11-12.8) 

 

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. (RST.9-10.2) 

 

HS-ESS1-3.  Communicate scientific ideas about the ways stars, over their life cycle, produce elements. (RST.11-12.7) 

Established Goals: 

1. Explain, using evidence, the very strong force holding the protons and neutrons of an atomic nucleus together. 

2. Compare and contrast chemical and nuclear reactions. 

3. Conclude that chemical reactions involve the rearrangement of atoms and their valence electrons 

4. Justify that nuclear reactions involve changes in the nucleus 

5. Construct a graphic organizer to compare and contrast fission and fusion reactions with respect to reactants, products, and 

energy. (WHST.9-10.9) 

6. 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. 



7. Construct representations, at the particle level and graphically, of the changes that occur in a given radioactive sample (e.g., 

64 particles decaying over four half-lives). 

8. Explain the energy transformations and transfers occurring in a nuclear power plant. 

9. 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. 

10. Illustrate how different elements are formed throughout the life cycle of stars. 

Enduring Understandings: 

● Nuclear processes, including fusion, fission, and radioactive decays of unstable nuclei, involve release or absorption of energy. 

The total number of neutrons plus protons does not change in any nuclear process.  

● Nuclear fusion processes in the center of the sun release the energy that ultimately reaches Earth as radiation. 

● In nuclear processes, atoms are not conserved, but the total number of protons plus neutrons is conserved. 

● The star called the sun is changing and will burn out over a lifespan of approximately 10 billion years. 

● Nuclear fusion processes in the center of the sun release the energy that ultimately reaches Earth as radiation.  

● The study of stars’ light spectra and brightness is used to identify compositional elements of stars, their movements, and their 

distances from Earth. 

● Other than the hydrogen and helium formed at the time of the Big Bang, nuclear fusion within stars produces all atomic nuclei 

lighter than and including iron, and the process releases electromagnetic energy. Heavier elements are produced when certain 

massive stars achieve a supernova stage and explode.    

Essential Questions:          

1. What changes occur in the nuclei of atoms involved in the reactions that fuel the sun? 

2. What changes occur in the nuclei of atoms involved in the reactions that fuel nuclear power plants? 

3. How do nuclear reactions (fission and fusion) convert very small amounts of matter into energy? 

4. How can nuclear reactions be both beneficial and dangerous? 

5. Compare & contrast nuclear fission & fusion reactions. 

6. What is radioactive decay and how will you calculate the half- life period?  

Students will know: 

Nuclear Fusion vs. Fission 



Radioactive Decay 

● Half-Life 

Types of Radiation 

● alpha, beta, gamma 

Students will be able to: 

1. Develop a model based on evidence to illustrate the relationships between systems or between components of a system. 

2. Demonstrate that the significance of a phenomenon is dependent on the scale, proportion, and quantity at which it occurs. 

3. Communicate scientific ideas (e.g., about phenomena and/or the process of development and the design and performance of 

a proposed process or system) in multiple formats (including orally, graphically, textually, and mathematically). 

Assessment Evidence 

Performance Tasks: 

Nuclear Energy Debate 

 

Laboratory Investigation:  

PhET Online Simulations for: Alpha Decay, Beta Decay, 

Nuclear Fission, and Radioactive Dating Game 

● Students will explore the various ways in which 

nuclear reactions occur. Students will first predict 

expected results, then carry out the simulation, and 

compare the collected results to the expected results. 

(Goals #4,5,6) 

Skill Assessment Worksheets: 

Calculation of Half-Life 

Radioactive Decay of Elements 

Composition of stars 

Life Cycle of stars 

 

Content Quizzes: 

Nuclear Reactions 

Star Formation and Life 

 

Project: 

Nuclear Decay Model Construction 

Learning Plan 

Learning Activities: 

Videos 

Class Discussion 



In-Class Skill Practice 

Student Research for Debate 

 

 

  



 

Course Title:   Chemistry 

Unit Title:  Applications of Chemistry  Unit Number: 5 

Curriculum Writers:  Courtney Aman & Alex Mazella 

Textbook Chapters: Pearson Chemistry, Chapters 5 and 8 

Pacing: Weeks 14-16 

Desired Outcomes 

Standards: 

HS-PS2-6.  Communicate scientific and technical information about why the molecular-level structure is important in the functioning 

of designed materials. (RST.11-12.1) 

 

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. (RST.11-12.8) 

 

HS-PS4-5.  Communicate technical information about how some technological devices use the principles of wave behavior and wave 

interactions with matter to transmit and capture information and energy. (RST.11-12.4) 

Established Goals: 

1. Identify and communicate evidence for why molecular level structure is important in the functioning of designed materials.  

a. Describe the relationship between the material’s function and its macroscopic properties (e.g. strength, conductivity, 

reactivity, state of matter, durability) and each of the following: molecular structure, intermolecular forces & polarity, 

the ability of electrons to move freely. 

2. Obtain at least two claims proposed in published material regarding the effect of electromagnetic radiation that is absorbed 

by matter (including living tissue). 

a. Use reasoning about data (photon energies, relative wavelengths, probability of ionization) to analyze the validity and 



reliability of claims made in published material. 

b. Describe the cause and effect reasoning in each claim including extrapolation to larger scales (eg. effects on a single 

cell to the effects on the entire organism). 

3. Use at least two different formats to communicate technical information and ideas, including fully describing at least two 

devices and the physical principles upon which the devices depend (must include photoelectric effect). 

a. Identify the wave behavior utilized by the device or the absorption of photons and production of electrons for devices 

that rely on the photoelectric effect, and qualitatively describe how the basic principles were utilized in the design 

through research and development to produce this functionality. 

b. Discuss the real-world problem it solves or need it addresses and how civilization now depends on the device. 

c. Identify and communicate the cause and effect relationships that are used to produce the functionality of the device. 

Enduring Understandings: 

● Attraction and repulsion between electric charges at the atomic scale explain the structure, properties, and transformations 

of matter, as well as the contact forces between material objects. 

● When light or longer wavelength electromagnetic radiation is absorbed in matter, it is generally converted into thermal 

energy (heat). Shorter wavelength electromagnetic radiation (ultraviolet, X-rays, gamma rays) can ionize atoms and cause 

damage to living cells. 

● Solar cells are human-made devices that likewise capture the sun’s energy and produce electrical energy.  

● Photoelectric materials emit electrons when they absorb light of a high-enough frequency. 

● Multiple technologies based on the understanding of waves and their interactions with matter are part of everyday 

experiences in the modern world (e.g., medical imaging, communications, scanners) and in scientific research. They are 

essential tools for producing, transmitting, and capturing signals and for storing and interpreting the information contained 

in them. 

Essential Questions: 

● How does the molecular-level structure of a substance lead to its used in designed materials? 

● What are the effects of electromagnetic radiation on matter (both biotic and abiotic)? 

● How do technological devices utilize wave behavior to transmit/capture data and energy?  

Students will know: 

● Chemical Bonds 



○ Ionic, Covalent, Metallic 

● Electromagnetic Radiation 

○ Ultraviolet, X-Rays, Gamma Rays 

Students will be able to: 

● Communicate technical information or ideas (e.g., about phenomena and/or the process of development and the design and 

performance of a proposed process or system) in multiple formats (including orally, graphically, textually, and 

mathematically). 

● Explain that investigating or designing new systems or structures requires a detailed examination of the properties of 

different materials, the structures of different components, and connections of components to reveal its function and/or 

solve a problem. 

● Demonstrate that systems can be designed to cause a desired effect. 

● Evaluate the validity and reliability of multiple claims that appear in scientific and technical texts or media reports, verifying 

data wherever possible. 

● Explain that cause and effect relationships can be suggested and predicted for complex natural and human designed systems 

by examining what is known about the smaller scale mechanisms within the system. 

● Illustrate that science and engineering complement each other in the cycle known as research and development (R&D). 

● Support the idea that modern civilization depends on major technological systems. 

Assessment Evidence 

Performance Tasks: 

Analysis of Clothing Design Materials 

 

Laboratory Investigation:  

PhET Simulations 

● Photoelectric Effect 

 

Research Project: 

Aftermath of Nuclear Disasters 



● Assessment of short & long-term effects. 

 

Student-Led Demonstration/Presentations: 

How do devices transmit energy & data? 

Learning Plan 

Learning Activities: 

Videos 

Simulations 

Class Discussions 

Student Research 

 


