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Course Description

The key concepts and related content that define the AP Chemistry course and exam are organized around a few underlying principles called the Big Ideas, which encompass the core scientific principles, theories, and processes governing chemical systems. For each of the Big Ideas, Enduring Understandings, which incorporate the core concepts that students should retain from the learning experience, are also identified.  Enduring Understanding is followed by statements of the Essential Knowledge necessary to support it. (Taken directly from the AP College Board AP Chemistry website)  The six Big Ideas are listed below.  

Big Idea 1: The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangements of atoms. These atoms retain their identity in chemical reactions.

Big Idea 2: Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions, or molecules and the forces between them.

Big Idea 3: Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons.

Big Idea 4: Rates of chemical reactions are determined by details of the molecular collisions.

Big Idea 5: The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.

Big Idea 6: Any bond or intermolecular attraction that can be formed can be broken. These two processes are in a dynamic competition, sensitive to initial conditions and external perturbations.

The course material will be directly linked to the TEXTBOOK, as well as, 16 Guided Inquiry labs mandated by AP College Board.  The course will meet for 55 minutes, in which, a minimum of 3 labs will be conducted every two weeks – approximately 30% of class time will be devoted to laboratory based work.

Course Prerequisites

Completion of Biology, Chemistry, Geometry, and Algebra II with a C+ or better.

Concurrent with at least Pre-Calculus, preferred Calculus
Course Textbooks

Chemistry – AP Edition. Zumdahl, Zumdahl. 9th Edition. Brooks/Cole Cengage Learning.

Chemistry: The Central Science - Laboratory Experiments. Nelson, Kemp, Stoltzfus. 12th Edition. Pearson

Chemical Principles in the Laboratory. Slowinski, Wolsey, Rossi. 10th Edition. Brooks/Cole Cengage Learning.

Chemistry in the Laboratory. Postma, Roberts, Jr., Hollenberg. 6th Edition. Freeman.

AP Chemistry Course Content Outline
Unit 1: Summer Study Work
Class Periods

Homework Sets Assigned

Number of CP’s

Number of Exams
	Date
	Unit
	Topic(s)
	Chapter in

Zumdahl
	Big Ideas
	EK
	AP Lab
	Test
	AP Practice Test

	Summer
	
	*Balance Ionic Compounds and Nomenclature

*Name, predict, and balance chemical reactions

*Stoichiometry – limiting, excess

*Gas Laws
	n/a
	
	
	None
	None
	None

	Sept 4 – Sept 16
	Structure of Matter, Atomic Structure & Periodicity
	*Atoms, Molecules, Isotopes, and Ions

*Atomic Number, Mass Number

*Elements, Compounds, Mixtures

*Thomson, Rutherford, Bohr

*Electromagnetic Radiation

*PES

*Electron Configuration

*Octet Rule

*Periodicity

*Electronegativity


	Chapter 1

Chapter 2

Chapter 7
	1
	EK 1.A.1

EK 1.A.2

EK 1.A.3

EK 1.B.1

EK 1.B.2

EK 1.C.1

EK 1.C.2

EK 1.D.1

EK 1.D.2

EK 1.D.3
EK 1.E.1

EK 1.E.2

EK 1.E.3
	A. Identification of Substances by Physical Properties (Nelson, Kemp)
	9/16
	None

	
	
	
	
	
	
	B. Separation of Food Dyes by Paper Chromatography: Lycopene & β-Carotene (Postma)
	
	

	
	
	
	
	
	
	C. Identification of a Compound by Mass Relationships (Slowinski)
	
	

	Sept 18 – Sept 26
	Nuclear Chemistry
	*Atomic Structure

*Radioactivity

*Fission and Fusion
	Chapter 19
	
	
	0. Inquiry Research
	9/27
	None

	Sept 17 – Oct 11
	Bonding & Reactions
	*The Mole 

*Ionic, Covalent, Metallic Bonds

*Polar Molecules

*Oxidation Numbers

*Oxidation Reduction

*Types of Reactions

*Stoichiometry

*Limiting and Excess Reactants

*Molarity and Concentrations
	Chapter 3

Chapter 4

Chapter 8

Chapter 9


	
	
	D. Determination of a Chemical Formula by Titration: Calcium with Water (Postma)
	10/10
	None

	
	
	
	
	
	
	E. Activity Series (Nelson/Kemp)
	
	

	
	
	
	
	
	
	F. Chemical Formulas (Nelson/Kemp)
	
	

	
	
	
	
	
	
	G. A Cycle of Copper Reactions (Postma)
	
	

	
	
	
	
	
	
	H. Reactions in Aqueous Solutions: Metathesis Reactions (Nelson/Kemp)
	
	

	Oct 14 - 21
	Organic Chemistry
	*Alkanes

*Nomenclature

*Alkenes, Alkynes, and Aromatics

*Petroleum and Coal

*Functional Groups

*Stereoisomers
	Chapter 22
	
	
	I.  Inquiry Research
	10/21
	None

	Oct 22 – Nov 19
	Acid-Base
	*Strong Acid-Strong Base

*Nomenclature

*Weak Acid, Weak Base

*Buffer Solutions

*Titration Curves
	Chapter 4.8

Chapter 14

Chapter 15
	
	
	I. Mono? Di? Triprotic Acid? (Rourke)


	12/13


	12/20

	
	
	
	
	
	
	J. Titration Curves of Polyprotic Acids (Nelson/Kemp)


	
	

	
	
	
	
	
	
	K. Determination of the Dissociation Constant of a Weak Acid (Nelson/Kemp)


	
	

	
	
	
	
	
	
	L. pH Measurements – Buffers and Their Properties: Finding the Dissociation Constant of Vitamin C (Slowinski)


	
	

	Dec 16 – Jan 14
	Solids
	*Metallic Solids

*Unit Cells

*Semiconductors

*Thermal Conductivity
	Chapter 7.13

Chapter 20

Chapter 21
	
	
	14 The Structure of Crystals (Slowinski)


	1/15
	None

	
	
	
	
	
	
	II. Inquiry Research
	
	

	Jan15 – Jan 30
	Solutions
	*Intermolecular forces

*Phase Diagrams

*Solubility

*Colligative Properties

*LeChatlier’s Principles

*Equilibrium Constant
	Chapter 4.1, 4.2

Chapter 
10

Chapter 11

Chapter 13

Chapter 16
	
	
	15 Chemical Equilibrium: Le Chatelier’s Principle (Nelson/Kemp)
	1/31
	None

	Jan 31 - Feb 18
	Rates of Reactions
	*Common Ion Effect

*Rate Law, Rate Constants

*Order of a Reaction

*Activation Energy and Catalysts

*Integrated Rate Laws
	Chapter 12
	
	
	16 Rates of Chemical Reactions II: Rate and Order of H2O2 Decomposition (Nelson, Kemp)


	2/19
	2/26

	
	
	
	
	
	
	17 The Rate of a Chemical Reaction: Chemical Kinetics (Postma)


	
	

	Feb 19 - Mar 6
	Thermo

chemistry
	*Heat, Energy, Specific Heat Capacity

*Enthalpy

*Standard Enthalpy of a Reaction

*Hess’ Law

*Entropy

*Gibbs Free Energy

*Spontaneity

*Free Energy and Keq
	Chapter 6

Chapter 17
	
	
	18 The Vapor Pressure and Heat of Vaporization of a Liquid (Slowinski)


	3/7
	None

	
	
	
	
	
	
	19 Heat of Reaction of Supersaturated Sodium Acetate (Guerin)
	
	

	Mar 10 –

Mar 27
	Electro

chemistry
	*Oxidation Numbers

*Redox Reactions

*Standard Cell Potentials

*Nernst Equation

*Faraday’s Law

*Electrolysis
	Chapter 4.9 - .10

Chapter 18
	
	
	20 Electrochemical  Cells and Thermodynamics (Nelson/Kemp)
	4/28
	None

	Mar 31 –

April 16
	Gas Laws
	*Temperature, Pressure Units

*Combined Gas Law

*Boyles, Charles, Gay-Lussac

*Ideal Gas Law

*Dalton’s Law of Partial Pressure

*Graham’s Law of Diffusion
	Chapter 5
	
	
	21 Determination of R: The Gas Law Constant (Nelson/Kemp)
	4/17
	5/1


Learning Objective Activities
Laboratories Activities 

Electronic Notebooks including pictures, lab reports, post lab questions

Oral Presentation
Inquiry Research Assignments

Grading Scale 

	Grade
	Percentage
	4 Point Scale

	A
	93 - 100
	4.0

	A-
	90.0 – 92.9
	3.5

	B+
	87.0 – 89.9
	3.3

	B
	83.0 – 86.9
	3.0

	B-
	80.0 – 82.9
	2.7

	C+
	77.0 – 79.9
	2.3

	C
	73.0 – 76.9
	2.0

	C-
	70.0 – 72.9
	1.7

	D+
	67.0 – 69.9
	1.3

	D
	63.0 – 66.9
	1.0

	D-
	60.0 – 62.9
	0.7

	E
	Below 60.0
	0

	Homework

 10%


	Laboratory 

20%
	CP’s 

20%


	Test 

25%


	AP Pre-Tests

  25%


Content Proficiency

A Content Proficiency, or CP, is a short assessment, similar to a quiz, which provides near-immediate feedback for the student.  All CP’s can be retaken by the student based upon the following criteria.  Students cannot be re-assessed on more than 2 CP’s in one day; a 24-hour Study Period is mandatory after receiving a score on a CP; a must submit to Mr. Rourke a CP Remediation form found on the class website at least 24 hours prior to retaking; a student’s grade may decrease from the initial CP if they fail to demonstrate growth; the responsibility to be reassessed is on the student, not the teacher; a student is provided 2 weeks from the day they receive the initial graded CP to demonstrate proficiency; reassessments must be done before school, after school, or during lunch, – no re-assessments will be given during class time or research.  After school appointments are available during the instructor’s office hours.  Please notify the instructor ahead of time if the student is planning to utilize the after school office hours.  NO reassessments will be given after the 2 week deadline has passed.  No exceptions!

Absences

Macomb Academy of Arts & Sciences is a project-based learning environment that prides itself on hands-on learning and inquiry instruction.  While there is a classroom set of textbooks available for reference, the students will not be learning directly from the textbook.  All learning and classroom involvement is done inside the classroom.  Missing numerous classes will significantly hinder a student’s ability to succeed in this course.  Students who miss school will be responsible for making up the work before school, during lunch, during Study Hall, or after school.  Class time will not be provided for making up work missed due to absences.

Plagiarism

Please use your own ideas, thoughts, and writings.  We want to see how you organize your thoughts and interpret information you read and things you see rather than how another author, including fellow students, has done it.  It is obvious when cut-and-paste of the words of a more knowledgeable author has occurred.  If somebody else’s words will help enhance what you are trying to say, you must give credit to that source.  You may lose all credit and chance for make-up on any plagiarized assignment.  If you don’t know what it means to “cite” something, come see us or another instructor.

PowerSchool and Google Drive
All grades will be recorded in the online grade book called PowerSchool.  If you are not set up on PowerSchool, contact your high school administrators.  Grades will not be handed out by the instructor directly to the student at any time.  If a student requests their grade, they must access their grade directly from PowerSchool.  Please allow at least 48 hours for grades to be input on PowerSchool; 7 days for lab reports.

All students will need to set up a Google Drive account.  You only need an email address to set up a Google Drive account.  We will use Google Drive to submit assignments, for teacher-student communications, and student-student group communications.  It is highly advised you have your Google Drive account set up before the end of the first week of classes.

