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Advanced Placement Chemistry is a course designed much like a college freshman chemistry course.  We will use a college textbook, college level laboratories, and exams that are on a collegiate level.  We will meet three days per week for an approximately 60 minute class period, and once a week for an 85 minute period which will be used to perform a laboratory.  It will also be necessary to spend time out of class doing lab work or other assignments.  
Text
Chemistry & Chemical Reactivity, Kotz, Treichel, and Townsend (publisher Brooks/Cole Cengage) 9th edition - 2015.  

Structure of the Course:

AP Chemistry is built around six big ideas and seven science practices.  

The big ideas are:

Big Idea 1: The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangement 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 science practices are:

Science Practice 1: The student can use representations and models to communicate scientific phenomena and solve scientific problems.

Science Practice 2: The student can use mathematics appropriately.

Science Practice 3: The student can engage in scientific questioning to extend thinking or to guide investigations within the context of the AP course.

Science Practice 4: The student can plan and implement data collection strategies in relation to a particular scientific question.

Science Practice 5: The student can perform data analysis and evaluation of evidence.

Science Practice 6: The student can work with scientific explanations and theories.
Science Practice 7: The student is able to connect and relate knowledge across various scales, concepts, and representations in and across domains.

Grading

Exams and quizzes will count for 50% of the grade; homework and participation will count 20%; and laboratory will count 30%.  Major exams will be over textbook material, homework, and lectures.  It is your responsibility to read the textbook and make sure that you understand the assigned portions, as it is impossible to cover all the material that you will need to know during lectures.  

Homework
Learning to do problems of all types, quickly, will be one of the major goals of this class.  Homework will be assigned on a regular basis.  Most assignments will probably take more than one evening to complete.  Homework for the preceding week will be due by 3:30pm on Mondays.  Homework one day late will be accepted for 90% credit, and will not be accepted more than one day late.  Homework grades will be calculated from homework quizzes which will be given on Mondays.  Students who turn in homework problems each week will be allowed to retake the homework quiz that week if they do not receive an 80% or above on the quiz.  
Laboratories
You will need to purchase a laboratory manual with bound pages and carbon copies.  Each student will keep an individual lab notebook.  Many colleges are reluctant to grant lab credit for AP courses without seeing a record of your work.  Your notebook is what may be given to the chemistry department of your college or university to determine whether or not you will get credit.  At a minimum, twenty-five percent of instructional time will be spent in the laboratory.   Post-lab quizzes will be given in order to establish mastery of the procedure and content.  
Tests

In order to simulate the National AP Exam testing format, unit tests will be formatted in multiple choice and free response questions.  You will have 24 minutes to complete 20 multiple choice questions (no calculators used) and 32 minutes to complete two free response questions (with calculator).  If you have an excused absence the day of the test, you will need to take the exam the day you return to school unless you previously arrange a makeup time with the instructor.  
The AP Exam
By the time you take the AP exam in May, you will have been exposed to three or four complete exams and many different problem sets.  The exam is not required to pass the class, but it is highly encouraged.  Whether or not you take the exam, your final in this course will be an AP exam given during class.     
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LAB REPORT GUIDELINES

During the course of the year, we will be doing 18 laboratories, 10 of which will be inquiry-based.  A record of each lab done during the year will be kept in a laboratory notebook.  This notebook will be collected and graded on a regular basis.  Lab reports will be written up in bound laboratory notebooks that produce a copy of each page.  A copy will be torn out and turned in for grading, leaving you with a copy of each lab in your book.  It is important that you keep a neat, accurate representation of your laboratory work.  All lab investigations will be performed by you, and your assigned kit will be inventoried at the beginning and end of the year.   In collaboration with other students, you will be called upon to collect, process, and manipulate data during class discussions and presentation using a method of your choice (PowerPoint, Poster, etc.)   
The school is equipped with a full range of glassware (beakers, flasks, burets, eudiometer tubes, etc.), instruments (Spec-20s, analytical balances, centrifuges, ovens, etc.), and many of our investigations will utilize Logger Pro software (pH, temperature, colorimeters, etc) to record and analyze data.  All data is recorded in your lab notebook.
Format: The first two pages of the notebook are to be reserved for the index.  The pages after that are to be numbered.  All reports are to be handwritten in blue or black ink.  No erasures are to be made, and no white-out may be used.  All errors should be drawn through with a single line.  Pages are never to be removed from your notebook.  Lab reports are due one week from the day we do the lab.  

Each lab should include the following parts:
I. Title, your name, date

II. Learning Objective 

a. Each lab should be tied to a LO from the College Board list.  
III. Materials List

IV. Procedure

a. The procedure should include diagrams showing lab equipment and procedure as well as measurements and data collected.  
V. Pre-lab Questions (if any)

a. These may be found in the lab handout.  Write the question and the answer.

VI. Data Tables (if applicable)

a. Any tables needed should be drawn before entering the lab area.

VII. Calculations (if applicable)

a. At least one of each type of calculation must be shown.

VIII. Observations

a. Record all observations directly into your lab book at the time of observation: precise written descriptions, charts, graphs, data tables, lists, illustrations.

IX. Conclusion

a. This section includes your interpretation of what took place in the lab.  Provide reasons for your interpretations and support your thoughts with your observations.  Include errors and how they affected your results.  

X. Questions

a. Write questions and answers to any end of experiment questions.
***Parts I-V and empty data tables must be written up before lab day!***
AP® CHEMISTRY MAJOR TOPICS AND SCHEDULE
First Quarter – 40 days

Week 1 
· Classroom Procedures/Syllabus/Lab Notebooks

· Guided Inquiry Lab - Investigation 7: An Experiment Applying Green Chemistry to Purification 
· Notes on Chapters 1-3 Overview 

Week 2  
· Polyatomic Ions/Chapters 1-3 

· Lab Safety and Lab Reports/Notes on Chapters 1-3
· Investigation 9: Can the individual components of quick ache relief be used to resolve consumer complaints? 
· Analysis of Hydrogen Peroxide 
· Non-Laboratory Activity – Use of data to determine the percentages of isotopes and the weighted average (atomic mass) of the element 
Week 3

· Notes on Chapter 3 – Solubility

· Notes on Chapter 3 – Net Ionic Equations

· Notes on Chapter 3 – Acids/Bases

Week 4

· Notes on Chapter 3 – Types of Reactions
· Notes on Chapter 3 – Redox Reactions
· Notes on Chapter 4 – Dilution and pH
· Notes on Chapter 4 - Titrations
Week 5
· Chapters 1-3 Test
· Notes on Chapter 4 – Law of Conservation of Matter 
· Notes on Chapter 4 - Chemical Equations/Balancing
· Guided Inquiry Lab - Investigation 3: What Makes Hard Water Hard? and Bottle Set Lab
· Notes on Chapter 4 – Stoichiometry/Theoretical Yield
Week 6
· Notes on Chapter 4 – Percent Yield

· Notes on Chapter 4 – Limiting Reactants

· Notes on Chapter 4 – Chemical Analysis

Week 7

· Guided Inquiry Lab - Investigation 2: How Can Color Be Used to Determine the Mass Percent of Copper in Brass? 
· Notes on Chapter 4 – Chemical Analysis/AP Questions
Week 8
· Notes on Chapter 19 – Electron Transfer Reactions

· Electrochemical Cells and Cell Potential

· Notes on Chapter 19 – Nernst Equation

· Notes on Chapter 19 – Electrical Energy

· Laboratory – Construction of Electrochemical Cells
Week 9

· Test Chapters 4 & 19
· END OF FIRST QUARTER
Second Quarter – 45 Days
Week 1
· Notes on Chapter 5 – Energy Conversions

· Notes on Chapter 5 – Temperature Changes/Specific Heat

· Investigation 12: The hand warmer design challenge, Where does the heat come from? 
· Notes on Chapter 5 – Heat Equilibrium/Transfer

Week 2

· Notes on Chapter 5 – Enthalpy Changes

· Notes on Chapter 5 – Hess’s Law

· AP Questions – Enthalpy/Hess’s Law

· Notes on Chapter 5 – Calorimetry
Week 3

· Notes on Chapter 18 – Calculating Entropy

· Notes on Chapter 18 – Entropy and the Second Law of Thermodynamics

· Notes on Chapter 18 – Gibb’s Free Energy 
· Non-Laboratory Activity – Given a set of conditions, the students determine favorability by identifying changes in entropy, enthalpy, and Gibbs Free Energy
· AP Questions – Thermodynamics
Week 4

· Review Chapters 5 & 18
· Review Problems

· Chapters 5 & 18 Test

· AP Questions – Thermodynamics

Week 5
· Notes on Chapter 6 – Frequency/Wavelength
· Notes on Chapter 6 – Electromagnetic Spectrum

· Investigation 1: What Is the Relationship Between the Concentration of a Solution and the Amount of Transmitted Light Through the Solution? 
· Notes on Chapter 6 – Planck’s Equation

Week 5 ½ 

· Tie-Dye T-shirt Lab

· Review Problems Chapter 6
Week 6

· Review Problems Chapter 6
· Chapter 6 Test

· Notes Chapter 7– Effective Nuclear Charge and Electron Configurations
· Notes Chapter 7 – Electron Configurations

Week 7

· Notes on Chapter 7 – Periodic Trends

· Notes on Chapter 8 – Lewis Structures

· Guided Inquiry Lab - Investigation 5: Sticky Question: How do you separate molecules that are attracted to one another? 
· Notes on Chapter 8 – Determining Shapes/Structures

Week 8

· Notes on Chapter 8 – Bond Properties
· Non-Laboratory Activity – Using Potential Energy Curves, students will compare bond order and bond strength, looking for patterns 
· Notes on Chapter 9 – Orbital Theory
· Notes on Chapter 9 – Orbital Theory
· Notes on Chapter 9 – Hybridization
Week 9

· Notes on Chapter 9 – Hybridization
· Notes on Chapter 23 – Organic Chemistry

· Notes on Chapter 23 – Organic Chemistry
· Chapters 7-9,23 Test/Cumulative Semester Final
END OF THE SECOND QUARTER
Third Quarter – 45 Days

Week 1

· Notes on Chapter 10 – Ideal Gas Law/Gas Properties
· Notes on Chapter 10 – Kinetic Molecular Theory
· Notes on Chapter 10 – Diffusion/Effusion

Week 2

· Review Chapter 10
· Chapter 10 Test
· Notes on Chapter 11 – Intermolecular Forces/Enthalpy of Vaporization

· Notes on Chapter 11/12 – Temperature and Molecular Structure

· Notes on Chapter 12 – Vapor Pressure/Phase Diagrams

Week 3

· Notes on Chapter 13 – Solubility/Factors Affecting Solubility

· Notes on Chapter 13 – Effects of Temperature/Colligative Properties
· Guided Inquiry Lab - Investigation 6: Qualitative Analysis and Chemical Bonding 
Week 4

Notes on Chapter 13 – Colligative Properties and Osmotic Pressure

· Review Ch 11-13 and Activity: Freezing Point Depression
· Chapters 11-13 Test

Week 5
· Notes on Chapter 14 – Reaction Rates/Rate Law

· Notes on Chapter 14 – Concentration vs. Time

· Guided Inquiry - How Long Will That Marble Statue Last?
· Notes on Chapter 14 – Arrhenius Equation
Week 6

· Notes on Chapter 14 – Mechanisms

· Notes on Chapter 14 – Catalysts

· Investigation 11: What is the rate law of the fading of crystal violet using Beer’s law? 
· Non-Laboratory Activity: Students will use candy and paper plates to simulate nuclear decay and to construct graphs of change in concentrations over time and the half-life of the candy. 
· AP Questions – Reaction Rates

· Chapter 14 Test

Week 7

· Notes on Chapter 15 – Equilibrium/Keq
· Notes on Chapter 15 – Equilibrium Expressions

· Investigation 13: Can we make the colors of the rainbow? An application of Le Chatelier’s Principle 
· Notes on Chapter 15 – Factors Affecting Equilibria

Week 8

· Notes on Chapter 15 – Disturbing a Chemical Equilibrium
· Notes on Chapter 15 – Equilibria and Volume
· Non-Laboratory Activity – Students will identify various types of equilibrium problems and calculate missing values using an ICE (or RICE) table. 
· AP Questions – Equilibrium/Keq
· Chapter 15 Test

Week 9

END OF THIRD QUARTER

**BE SURE TO BUY A CURRENT AP CHEMISTRY REVIEW BOOK**
Fourth Quarter – 45 Days
Week 1

· Notes on Chapter 16 – Acid/Base/Autoionization
· Notes on Chapter 16 – pH/Ka and Kb
· Guided Inquiry Lab - Investigation 14: How do the structure and the initial concentration of an acid and a base influence the pH of the resultant solution during a titration? 
· Notes on Chapter 16 – Strong/Weak Acids and Bases

Week 2

· Notes on Chapter 16 – Hydrolysis and Acid/Base Reactions

· Notes on Chapter 16 – Acid/Base Reactions

· AP Questions – Ka and Kb
· Notes on Chapter 17 – Common Ion Effect
Week 3
· Notes on Chapter 17 – Buffers
· Notes on Chapter 17 – Buffers/pH
· Guided Inquiry Lab - Investigation 15: To what extent do common household products have buffering activity? 
· Notes on Chapter 17 – Addition of Reagents
· Practice AP Exam

Week 4

· Notes on Chapter 17 Titration Curves and Ksp
· Notes on Chapter 17 – Solubility/pH/Complex Ions/Metal Ions

· Guided Inquiry Lab - Investigation 16: The preparation and testing of an effective Buffer: How do components influence a buffer’s pH and capacity?
· Guided Inquiry Lab - How Much Acid Is in Fruit Juices and Soft Drinks? 
· AP Questions – Buffers

· Non-Laboratory Activity - Students conduct an investigation into the major components of acid rain and write the reactions that occur between the pollutant and the compounds naturally present (i.e. water, oxygen, carbon dioxide) 
· Chapter 16-17 Test
Week 5
· Notes on Chapter 25 – Nuclear Chemistry

· Notes on Chapter 25 – Nuclear Chemistry/Radioactive Decay

· Chapters 25 Quiz
Week 6
· AP EXAM – FINAL
Week 7
· Review for AP Exam
Week 8
· AP EXAM – MAY 2016
Week 9
· Lab Check-out
