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Physical Science B Course Syllabus

Course Description

Physical Science B (Integrated Physics and Chemistry B), the second of a two-semester series, includes topics focusing on properties of matter, properties of elements, chemical reactions, properties of compounds, nuclear energy, and careers in the physical sciences.
Course Objectives

Upon completion of this course, you will be able to:

· describe the properties and behavior of matter including substances and mixtures

· explain atomic theories and periodic trends as they are applied to a basic study of Chemistry

· determine the structure of simple molecules

· identify the types of reactions taking place in simple chemical reactions

· describe how acids and bases interact

· describe current applications of nuclear energy and nuclear energy safety

· identify careers and technologies which use physical sciences

*NOTE: The suggested time frame for the completion of each unit is just an estimate. This syllabus is based on an 18-week semester. You may work on each unit at your own pace, but keep in mind that you must finish the entire course within the time specified by your school district.
Unit 1: Properties of Matter (Weeks 1 through 2)
Objectives:
Upon completion of this unit, you will be able to:

· measure or determine physical properties of objects, substances, and mixtures

· distinguish physical and chemical properties of substances

· identify and describe properties of solutions, colloids, and suspensions

· understand the molecular level interactions in solutions
Modules:

1. Mass
2. Volume
3. Measuring Volume
4. Density

5. Density Laboratory Gizmo

6. Phase Changes

7. Mixtures

8. Solutions 

9. Colloids and Suspensions

10. Mixtures Video

11. Solubility 

12. Solubility Video

13. Solubility Activity

14. Solubility and Temperature Gizmo

15. Separating Mixtures and Solutions

16. Alloys

17. Alloys Video

18. Physical Properties

19. Chemical Change

20. Reactivity

Assignments:

	Physical Properties Quiz
	Exam
	5 points

	Unit 1 Test – Properties of Matter
	Exam
	10 points


Unit 2: Properties of Elements (Weeks 3 through 5)
Objectives:
Upon completion of this unit, you will be able to:

· describe how atomic theory has changed in history

· use atomic models to better understand atomic structure

· identify the atomic number, average atomic mass, and symbol of elements on the Periodic Table

· determine the number of protons, neutrons, and electrons of an element

· describe trends down groups and across periods in the Periodic Table 

· identify properties and distinguish between metals, metalloids, and nonmetals

· describe the technology of electron microscopy
Modules:

1. Atomic Theory
2. Atomic Structure
3. Subatomic Particles Video
4. Element Builder Gizmo

5. History of the Periodic Table

6. Average Atomic Mass, Mass Number, Atomic Number

7. The Periodic Table Video

8. Group Trends 

9. Trends of the Periodic Table

10. Metals

11. Nonmetals

12. Metalloids

13. Halogens

14. Noble Gases

15. Lanthanides and Actinides

16. Using the Modern Periodic Table Video

17. Viewing with Electrons

Assignments: 

	Element Identification Assignment
	Homework
	7 points

	Periodic Trends Research Assignment
	Homework
	7 points

	Unit 2 Test – Properties of Elements
	Exam
	10 points


Unit 3: Chemical Bonds (Weeks 6 through 8)

Objectives:
Upon completion of this unit, you will be able to:

· explain how chemical stability depends largely upon the valence shell of an atom

· identify ionic bonds and properties of ionic compounds

· model simple molecular formulas

· apply concepts of covalent bonding

· explain how molecular forces affect bonding and structure of compounds

· identify and name the seven diatomic elements and common polyatomic ions 
Modules:

1. Electron Configurations
2. Element Builder Gizmo

3. Chemical Stability

4. Stability and Chemical Bonds Video

5. Ions

6. Ionic Bonds

7. Polyatomic Ions

8. Polyatomic and Multivalent Ions Video

9. Common Ionic Compounds

10. Dissociation

11. Electron Sharing

12. Periodic Trends and Types of Bonds

13. Metallic Bonding

14. Common Types of Atomic Bonds Video

15. Polar Covalent Bonds

16. Nonpolar Covalent Bonds

17. Molecular Structure

18. Diatomic Molecules

19. Intramolecular Bonds and Intermolecular Bonds

20. Molecular Mass

21. Molecular Mass Calculations

Assignments:

	Bond Identification Assignment
	Homework
	5 points

	Molecular Mass Calculations Assignment
	Homework
	5 points

	Unit 3 Test – Chemical Bonds 
	Exam
	10 points


Physical Science B Midterm Exam (Week 9)
Objectives:

Upon completion of this unit, you will be able to:

· review information acquired and mastered from this course up to this point

· take and pass a course exam based on material from the first three units in this course (Note: You will be able to open this exam only one time.)

Assignment:

	Physical Science B Midterm Exam
	Exam
	25 points


Unit 4: Chemical Reactions (Weeks 10 through 11)

Objectives:
Upon completion of this unit, you will be able to:

· apply the Law of Conservation of Mass

· apply the Law of Conservation of Energy

· determine whether or not a chemical equation is balanced 

· describe chemical laboratory safety

· describe and identify the four basic types of reactions

· explain the role of energy, catalysts, and inhibitors in chemical reactions

· identify factors which affect the reaction rates of chemical reactions
Modules:

1. Law of Conservation of Mass
2. Chemical Equations Video

3. Law of Conservation of Energy

4. Balancing Chemical Equations

5. Symbols in Chemical Equations

6. Chemical Laboratory Safety
7. Chemical Safety

8. Material Safety Data Sheets

9. Reactions Defined

10. Synthesis Reaction

11. Decomposition Reaction

12. Single Replacement Reaction

13. Double Replacement Reaction

14. Balancing Chemical Equations Gizmo

15. Four Types of Chemical Reactions Video

16. Combustion

17. Energy in Chemical Reactions

18. Catalysts and Inhibitors

19. Polymerization

20. Exothermic and Endothermic Reactions

21. Exothermic and Endothermic Reactions Video

22. Exothermic Reaction Activity

23. Endothermic Reaction Activity

24. Reaction Rates

25. Limiting Reagents

26. Rates of Chemical Reactions Video

Assignments:

	Chemical Safety Quiz
	Exam
	5 points

	Reaction Identification Assignment
	Homework
	5 points

	Reaction Rates and Energy Assignment
	Homework
	5 points

	Unit 4 Test – Chemical Reactions 
	Exam
	10 points


Unit 5: Properties of Compounds (Weeks 12 through 13)

Objectives:
Upon completion of this unit, you will be able to:

· identify and describe properties of ionic compounds

· identify and describe properties of covalent compounds

· explain how the properties of water make it such a unique compound

· explain how scientists use spectroscopy to identify elements

· identify and understand how different types of compounds react

· explain how to properly handle acids and bases

· explain how organic compounds are used in many different ways

Modules:

1. Properties of Ionic Compounds
2. Properties of Covalent Compounds
3. Properties of Water
4. The Shape of Water Video

5. Energy Properties of Matter and Spectrometry

6. The Structure of the Atom and Atomic Spectra Video

7. Acids Defined

8. pH Defined

9. The pH Scale Video

10. Properties of Acids

11. Bases Defined

12. Properties of Bases

13. Acid-Base Reactions

14. Acid and Base Safety

15. Properties of Carbon

16. Carbon: The Element of Life Video

17. Simple Organic Molecules

18. Natural Gas

19. Petroleum Compounds

20. Pesticides and the Environment

21. Biological Compounds

Assignments:

	Properties of Compounds Assignment
	Homework
	7 points

	Acid and Base Identification Assignment
	Homework
	5 points

	Acids and Bases Quiz
	Exam
	5 points

	Organic Compounds Assignment
	Homework
	5 points

	Common Household Chemicals Assignment
	Homework
	7 points

	Unit 5 Test – Properties of Compounds 
	Exam
	10 points


Unit 6: Nuclear Energy (Weeks 14 through 15)

Objectives:
Upon completion of this unit, you will be able to:

· explain the benefits and dangers of nuclear energy

· explain how nuclear energy can be used in medicine 

· identify nuclear emissions as alpha particles, beta particles, or gamma rays

· explain how radioactive decay can be used to determine the age of a material

· explain the basics of nuclear fusion and nuclear fission

· identify causes for concern about nuclear safety
Modules:

1. Introduction to Nuclear Energy
2. Review of the Nucleus
3. Alpha Particles
4. Beta Particles

5. Gamma Rays

6. Decay

7. Half-Life Laboratory Gizmo

8. Nuclear Forces 

9. Nuclear Fission

10. Nuclear Fusion

11. The Sun

12. Nuclear Power Plants

13. Nuclear Medicine

Assignments:

	Nuclear Power and Public Safety Assignment
	Homework
	10 points

	Unit 6 Test – Nuclear Energy 
	Exam
	10 points


Unit 7: Careers and Technology (Weeks 16 through 17)

Objectives:
Upon completion of this unit, you will be able to:

· identify careers related to physical science

· understand how technology is advanced through the physical sciences
Modules:

1. Introduction to Careers and Technology
2. Aerospace Engineer
3. Civil Engineer
4. Mechanical Engineer

5. Physicist

6. Professor

7. Environmental Chemist

8. Chemical Engineer

9. Pharmacologist

10. Pilot

11. Medical Doctor

12. Technology Applications

Assignments:

	Careers Research Assignment
	Paper/Essay
	10 points


Physical Science B Final Exam (Week 18)
Objectives:
Upon completion of this unit, you will be able to:

· review information acquired and mastered from this course 

· take and pass a course exam based on material from all units in this course (Note: You will be able to open this exam only one time.)

Assignment:

	Physical Science B Final Exam
	Exam
	40 points


Disability Statement 
If you have a disability or condition that may affect your ability to succeed in this course, please contact your teacher. It’s important that you discuss the problem with him or her so accommodations may be made to give you every opportunity to perform well. Your teacher and virtual school program coordinators are committed to helping students with disabilities succeed, and every request will be treated with respect and confidentiality.   
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