Murrieta Valley Unified School District			Board Submission:  Feb 9, 2023
HIGH SCHOOL COURSE OUTLINE				 
 
 
Course Title: 			Accelerated Chemistry 	 
 
Department:  			Science Department 
 
Course Number:		 3523
 
Grade Level(s):		10 - 12
 
Length of Course: 		Year 
 
Subject Area: 		Science
 
UC/CSU (A-G) Distinction:	D	  
 
Prerequisite(s):	Grade of B or better in CP Biology or Medical Biology and teacher approval
  
[bookmark: _Int_kztRifKH]UC Honors Design:		Yes		No 
 
Integrated Course		Yes		No 
 
College Credit:		
Dual Enrollment/Annex	Yes		No

Articulated:			Yes		No

Contingent on Exam:		Yes		No
 
Course Environment 	Classroom Based	   Hybrid 	Online 
     
 
Brief Course Description: 
[bookmark: _Int_rxavF2K0][bookmark: _Int_Z3vlMjSl]Accelerated Chemistry is a fast-paced course with quantitative and qualitative study of atoms, compounds, and molecules. The study of chemistry will consist of chemical reactions, physical changes, stoichiometry, thermochemistry, chemical kinetics, acid-base reactions, and chemical equilibrium. Students will be challenged to think critically, analyze in depth, and solve chemistry problems mathematically. This course will provide a strong foundation for students taking AP Chemistry, AP Biology, AP Physics, and AP Environmental Science in the future. This course meets UC/CSU (D) laboratory and MVUSD district physical science graduation requirement. A minimum of 25% of the course will be spent on laboratory experiments. 

COURSE GOALS

The students will: 
 
Next Generation Science Standards 
High School Physical Science 
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 (HS-PS1-1). 

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-PS1-2). 

[bookmark: _Int_e532moFH]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 (HS-PS1-3). 

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 (HS-PS1-4). 

Apply scientific principles and evidence to explain the effects of changing the temperature or concentration of the reacting particles on the rate at which a reaction occurs (HS-PS1-5). 

Refine the design of a chemical system by specifying a change in conditions that would produce increased amounts of products at equilibrium (HS-PS1-6). 

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

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-PS1-8). 

Create a computational model to calculate the change in energy of one component in a system when a change in energy of the other component(s) and energy flows in and out of the system are known (HS-PS3-1). 

Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy (HS-PS3-3). 

High School Earth Science 
Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection (HS-ESS2-3). 

Use a computational representation to illustrate the relationship among Earth systems and how those relationships are being modified due to human activity (HS-ESS3-6). 
  
 
UNITS OF STUDY 
 
SEMESTER 1  
 
Unit 1: Scientific Method

[bookmark: _Int_o81x8Xt0]Description: Students will learn the steps of the scientific method then implement the steps. A proper hypothesis will be written, and independent and dependent variables will be clearly assigned. Then an experiment will be designed to test the hypothesis. During the experiment, quantitative and qualitative data will be collected and properly organized into a data table and represented graphically. Finally, the experimental data will be analyzed to determine if their hypothesis was proved or disproved.

Key Assignments: After learning and applying the scientific method throughout the unit, the students will be given an unknown metal sample. They will create a hypothesis about the identity of the metal, design an experiment using chemistry concepts, and analysis results. Finally, the students will write a proper scientific conclusion with (CER) claim, evidence, and reasoning about their experiment results and analysis.

Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own created experiments and pre-planned experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts. 

Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. The final project will consist of creating a hypothesis, designing an experiment, and writing a scientific conclusion of the results.  
 
Unit 2: Periodic Table and Atoms 

Description: Students will analyze the organization of the periodic table to predict the atomic structure and properties of elements. Students will reproduce the organization of the periodic table and predict atomic properties such as Coulombic attraction, ionization energy, and chemical reactivity based on periodic trends. Finally, students will identify radioactive elements and write equations for radioactive decay reactions.  

Key Assignments: Students will assume the role of can company representative to investigate conflict metals mined in the Congo then search for a tin alternative. They will research all the properties of elements on the periodic table and determine the best alternate metal for tin. They will learn about elements, atomic structure, and organization and trends on the periodic table. Finally, they will complete a series of experiments throughout the unit and write a scientific conclusion about their final alternate metal choice. 

Instructional Methods: 
Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts.

For unit 2, game-based learning with implemented with a PhET simulation interactive game on phet.colorado.edu called Build an Atom! Furthermore, a board game called Nuclear Quest will be played to help deepen learning about nuclear decay. 

Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. The final project will consist of researching properties of the elements on the periodic table, conducting series of experimental tests on elements, and written scientific conclusion of the results.

Unit 3: Chemical Bonds 

Description: Students will learn, predict, and make a model of three types of chemical bonds. Students will draw atomic models, predict the ion formation of atoms, and explain the process of an ionic bond. Then they will predict valence electrons of atoms then draw Lewis Dot structures and structural formula to demonstrate the covalent bonding molecules. The electronegativity concept will be applied to determine the type of chemical bond atoms will form. Finally, the chemical and physical properties difference of bonded molecules and compounds will be compared and tested.

Key Assignments: A CSI case of woman found death in her apartment will guide students to examine effects of carbon monoxide, covalent molecules, and ionic compound poisoning. With knowledge of chemical and physical properties of bonded compounds, students will test the three substances found at the woman’s apartment. The experimental results will lead them to poisonous substance that caused the demise of the woman. A scientific conclusion will be their written report. 

Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts.

For unit 3, molecular models were given to students to create molecules and deepen their understanding of covalent bonds and arrangements. 

Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. The final project will consist of CSI (crime scene investigation) case testing substances at the scene of the crime, analysis of autopsy report, and written scientific conclusion. 

Unit 4: Intermolecular Forces 

[bookmark: _Int_ENc2lugN]Description: Students will be able to identify, describe, and draw the attraction forces between molecules. They will identify the difference between nonpolar and polar molecules. Then they will describe and draw dipole arrows, partial charges, and attractive forces on polar molecules. Finally, students will be able to predict the different chemical and physical properties of polar and nonpolar molecules.  

Key Assignments: Students will create a handmade soap company while learning the chemical composition of soap and its ability to attract different molecules in cleansing. They will make their original designed soap in the lab and produce a written report about the chemistry of soap. 

Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts.

Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. The final project will be soap production and written chemistry of soap. 

SEMESTER 2 

Unit 5: Chemical Reactions 

[bookmark: _Int_pOxejDE8]Description: Students will take a mission to Mars while they predict and analyze five different types of chemical reactions. Then students will calculate the change in bond energies to predict if a chemical reaction will release or absorb energy. Finally, they will write and balance simple chemical equations.

Key Assignments: Students will create a hypothesis if an unknown substance produces an endothermic or exothermic reaction then they test it with an experiment. Finally, write a scientific conclusion reporting their results about the bond energy difference in the chemical reaction they tested. 

Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts. In unit 5, game-based learning on www.phet.colorado.edu will be utilized to deepen their understanding balancing chemical reactions. 

Assessment Methods: 
The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. The final project will consist of creating a hypothesis, testing it with an experiment, and a written scientific conclusion of the results.
 
Unit 6: Stoichiometry 

Description: Students will convert and calculate the mass, moles, and atoms in chemical reactions in the case of a poisonous pill. Students will apply the Law of Conservation of Matter as they convert mass of compounds to moles and then to atoms. These calculations are the basis of determining percent composition and empirical formulas of substances. With this knowledge, students will apply it to a real-world scenario of normal over-counter pain reliever pill given to a teenager which may have caused her death.	

Key Assignments: Students will conduct a series of experiments and calculations throughout the unit to prepare them to test the contents of a possible poisonous pill. Finally, the students will experimentally test the possible poisonous pill along with normal pill. Calculations will be performed to determine if the pill was poisonous and caused a lethal dose of either acetaminophen, ibuprofen, or aspirin.  
 
Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes.  During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts.

Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. Final written scientific conclusion of the poisonous pill results of the experiment and calculations. 
 

Unit 7: Chemical Equilibrium 

[bookmark: _Int_H6GiapEq]Description: Students identify and draw a model of the balance of the chemical equilibrium reactions between the atmosphere with pH of the ocean. Students will be able predict the direction of a chemical reaction in equilibrium when in stress. Then they will be able to calculate the pH changes in the ocean with rising carbon dioxide levels in the atmosphere.  
[bookmark: _Int_KGJOAvyS]Key Assignments: Students will conduct experiments to demonstrate the effects of dissolved CO2 and other factors on the pH of the ocean waters. Students will draw models of the effects of environmental stress on several chemical reactions that are in balanced chemical equilibrium.

Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts.

Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. 
  
Unit 8: Energy and Earth Systems 

Description: Students will analyze the transfer of heat energy in Earth systems and calculate the heat energy. The first and second Law of Thermodynamics will guide the students to predict the flow of heat in different chemical and physical conditions. They will be able to distinguish between the types of heat transfer: convection, conduction, and radiation and its occurrences in Earth systems. Finally, experiments will be conducted to quantify heat released in chemical reactions such as metabolism of food. 

[bookmark: _Int_PF14uT4A]Key Assignments: Students will conduct a series of experiments to test the different methods of heat transfer: convection, conduction, and radiation. Then students will construct a calorimetry and burn Cheetos to calculate the heat energy released. 

Instructional Methods: Students will always work in collaborative learning groups to brainstorm, create hypothesis/experiment, complete tasks, and discuss results. The teacher will model with a live demonstration of chemical reactions and students will participate in their own experiments. The class format is a flipped and blended learning environment. The students complete direct instruction through video notes as homework. Class time is spent applying the chemistry concepts covered in the video notes. During class, students are actively learning with hands on experiments, interactive simulations, and inquiry-based questions based on models or charts to deepen their understanding of chemistry concepts.


Assessment Methods: The teacher will be checking for understanding as she/he interacts with collaborative learning groups each class period. Exit ticket questions at the end of the class lesson as formative assessment will confirm that students learned the concept. Weekly quizzes will be given to test students’ knowledge and application of several chemistry concepts. Successful completion and score of 80% or higher on unit exam will be given as summative assessment. 
 
Course Materials:  
 
Required Textbook:
Title: Inspire Chemistry 
ISBN: 9780076830725
Format: Print and online access
Author(s): Butheleni, Dingrando, et. al 
Publisher: McGraw Hill
Year 2020 

Supplementary Materials:
Gizmos on Explorelearning.com 
Goformative.com for interactive assignments with give instant feedback
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