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AP Chemistry 
    2008-2009
OVERVIEW:  


AP Chemistry is designed to provide the student with the equivalent of an introductory first year course sequence in COLLEGE CHEMISTRY.  The course is designed for college-bound students who either would like to earn college credit (by AP examination) or would like to prepare for college chemistry while in high school.  This is accomplished through an intensive, in-depth approach.  


As many colleges recommend, the minimum time required for outside class work is 1.5 hours per class hour, i.e. a minimum of 5 hours of homework per week.  In addition to the normal homework, there will be one independent student study packet each nine weeks.  This packet will not be covered in class and must be done by the students; however, tutorials will be available.  This packet will take approximately, ten to fifteen hours in the nine weeks.


It is highly recommended that the student take the College Board's Advance Placement test in Chemistry.  The score on this test will be evaluated by the College Board and the scores reported to the colleges of the student's choice.  Scores of one and two on the test will general not qualify the student to receive credit.  Scores of three, four, or five (the maximum score possible) will generally allow the student to place out of freshman courses.  The amount of credit granted varies by grade and by university.  The grade earned in the class is independent of the Advance Placement test.


The laboratory portion of this class is to be the equivalent of a college laboratory experience.  Because some colleges require proof of the laboratory portion of the course before granting credit, all students will keep a laboratory notebook, provided by the teacher.  Some of the laboratory investigations will require the students to spend time in tutorials after school.

Because of the nature of this course and the amount of new material that will be covered, a strong preparatory background in Chemistry-I is a requirement.  If you had me for Chemistry-I (especially for Pre-AP Chemistry and to a lesser extent CP Chemistry) you already have a strong background.  The topics that I expect that you already know include:

· atomic structure

· electron configurations 

· bonding 

· VSEPR theory 

· acid-base chemistry 

· nuclear chemistry

· chemical names and formulas


· chemical reactions (balancing and completing)

· periodicity

· behavior of gases

· mole concept

· mole calculations


· stoichiometry

· making and interpretation of graphs

· making observations from laboratory situations

During the second semester, weekly study sessions to review material for the AP Chemistry test will be held, along with reviews done in class.  The times of these sessions will be determined by the students interested in taking the AP Chemistry exam at the end of the year.  

The nature of Chemistry requires the student to know certain basic facts that MUST be committed to memory.  Mathematics is an integral part of this class.  Problem solving strategies will be stressed through-out the year and this course also requires the student be able to solve problems WITH and WITHOUT a calculator.  

The nature of Chemistry requires the student to know certain basic facts that MUST be committed to memory.  The course also requires the student be able to solve problems WITH and WITHOUT a calculator.
MATERIALS NEEDED: 

The following are the materials needed for this class.

1. Two reams of computer paper, turned in with your name on it – please leave this in the wrapper.

2. Spiral (approximately) 100 pages and/or loose-leaf notebook for taking notes.

3. Scientific Calculator (a graphing calculator is fine!)

4. Black or blue pens and #2 pencils with erasers.

5. Willingness to ask questions and participate in class.

6. Alert and active human brain.

TEXTBOOK: 
Chemistry & Chemical Reactivity, Kotz, Treichel & Weavert  6th edition (publisher Thomson Brooks/Cole) 2006
GRADING: 

A typical nine weeks grading period would have:

· tests and quizzes 40%, 

· Tests will count two grades.

· Quizzes will count one grade. 

· laboratory investigations 20% 

· independent packet 20% 

· Study questions and exercises 20% 

Within a grading period there will be generally no more than three major tests, and several short quizzes. One of the tests will be in AP format and will be graded according to AP standards.  The grading procedures for this format will be explained before the students take the exam.

SEQUENCE and ASSIGNMENTS:  

Overview of sequence of material:  The topics in italics indicate independent study packet.

1st nine weeks

Review of Chemistry-I, Laboratory Investigations, Solution Chemistry, Redox 



reactions Nuclear Chemistry 
2nd nine weeks
Thermochemistry, Thermodynamics, Kinetics, Gas Laws
3rd nine weeks
Equilibrium, Acid-Base Chemistry, Chemical Equations 

4th nine weeks

Electrochemistry, Electron Configuration and Periodicity

· First nine weeks:

· Chapters

· One: Basic Tools of Chemistry

· Significant figures, unit analysis, density

· Exercises: 1 ( 8 and 9 (16 

· Study questions: 15, 23, 29, 36, 46, 47

· Two: Atoms and elements

· Atomic structure

· Average atomic mass
· Isotopes
· Exercises:  1 ( 6

· Study questions: 18, 20, 22, 27-30(all a & b), 45
· Three: Molecules, Ions and their compounds

· Nomenclature

· Molar mass of compounds

· Hydrated compounds

· Exercises: 1 ( 7 and 8 ( 14

· Study questions: 13, 21, 22, 27, 29, 32, 33, 51, 56, 57, 76, 87, 99, 104 
· Four: Chemical Equations and Stoichiometry

· Balancing equations

· Percent composition

· Excess and limiting reagents

· Percent yield 

· Exercises: 1 ( 9

· Study questions: 11, 23, 28, 31, 40, 44, 59, 65, 83
· Five: Reactions in Aqueous Solution

· Double Replacement, single replacement, combustion, decomposition, combination reactions, gas forming

· Solubility rules

· Precipitation reactions

· Acid-base reactions

· Redox reactions

· Combustion analysis

· Exercises:  1(9; 10(16; 17(22 (that is three separate assignments)

· Study questions: 
· Assignment One: 4(8 (a,b only on all), 9, 10, 12, 15, 20, 23, 24, 28, 29, 30 

· Assignment Two: 35, 36, 37, 40, 42, 50, 54, 59

· Assignment Three: 62, 64, 69, 73, 74, 75, 91, 97, 119
· Labs
· MSDS and laboratory safety
· Students will read and understand MSDS.

· Students will demonstate safe laboratory practices for various laboratory situtations.
· Qualitative description
· To investigate the color of various ions in a flame test
· To investigate the color of various ions in solution
· To apply the solubility rules to identify precipitates and observe their color
· Empirical formula of hydrate
· To see how precision and deviation values relate to lab procedures.
· To find the percentage of water in a hydrate.
· To use the MSDS sheets to find information about unknown substances.

· To find the empirical formula of an unknown hydrate. 
· Empirical formula by direct combination
· To find the empirical formula of an unknown compound.
· To distinguish between the molecular formula and the empirical formula of a compound. 
· Stoichiometry of a reaction
· To find the mole ratio of a chemical reaction
· To identify the soluble and insoluble products of a reaction
· Packet
· Nuclear Chemistry

· Deadlines

· Highlight: September 15 
· Practice Problems: September 23 
· Problems due: October 14   (including AP questions:  1989, 1991, 1997)

· Second nine weeks

· Chapters

· Six: Principles of Reactivity: Energy and Chemical Reactions

· Energy

· Specific Heat

· First Law of Thermodynamics

· Enthalpy and calorimetry

· Hess’s Law 
· Exercises: 1(16 (11 only a)
· Study questions: 13, 14, 24, 27, 32, 45, 51 (a,d), 53, 54, 57, 88, 93
· Nineteen: Principles of Reactivity: Entropy and Free Energy

· Spontaneous versus non-spontaneous

· Entorpy

· Free Energy

· Three laws of thermodynamics

· Concept of equilibrium 
· Exercises: 1(10
· Study questions:17, 18, 21b, 22, 25, 29, [54, 55 – find G two different ways],  61 (a,b), 62, 63, 77, 82
· Fifteen: Principles of Reactivity: Chemical Kinetics

· Reaction rates

· Relative rates

· Rate law, general form

· Determination of rate law

· Graphical methods for zero, first, and second order rate laws. 

· Mechanisms

· Exercises:1(13
· Study questions: 
· Assignment One: 11, 12, 13, 33 (graph—all three types), 35(in class with calculator), 38, 39, 43, 46, 

· Assignment Two: 51, 53, 63, 67, 68

· Assignment Three: handout on mechanisms
· Labs

· Kinetic study of thiosulfate in acid solution
· To study the kinetic reaction of the thiosulfate ion and hydrochloric acid

· To graph laboratory data and to determine the order of the reaction
· Chemical kinetics: Iodine Clock reaction
· To study the effects of concentration on the kinetics of a reaction

· To determine the rate law for a reaction

· To determine the rate constant for a reaction
· Thermochemistry:  Enthalpy and specific heat
· To determine the specific heat of an unknown solution

· To determine the ΔHrxn
· Determination of molar volume of a gas
· To verify the molar volume of a gas, using butane gas(C4H10)

· To use the techniques of error analysis to identify the validity of your answer
· Calculation of the Ideal Gas Constant, R
· To experimentally verify the value of the ideal gas constant.

· To determine the precision and accuracy of the experimental data. 
· Molar mass of a volatile liquid by the Vapor Densitry Method
· To determine the molar mass of a liquid by the vapor density method.
· Packet 

· Gas Laws 

· Deadlines

· Highlight:
November 11 
· Practice Problems: November 25 
· Problems due: December 8  (including AP questions: 1971, 1971B, 1976, 1986 B, 1990, 1996)

· Third Nine Weeks

· Chapters

· Sixteen: Principles of Reactivity: Chemicaal Equilibrium

· Nature of equilibrium

· Equilibrium constant

· Kc and Kp 

· Use of ICE tables to solve Kc, Kp

· Conversion between Kc, Kp

· Le Chatelier’s Principal 

· Exercises:1(12
· Study questions: 
· Assignment One: 1, 7, 8, 9, 12, 15, 19, 20, 21, 22, 23, 25, 26

· Assignment Two: 29, 34, 37, 38, 39, 47, 60

· Assignment Three: chapter 19 # 56, 61
· Seventeen: Principles of Reactivity: The Chemistry of Acids and Bases

· Concepts of acid and bases

· Arrhenius

· Bronsted-Lowry

· Lewis

· Strength of acid and bases

· pH and pOH

· Ka, Kb

· Finding pH of strong and weak acids and bases

· Auto-ionization of water and Kw

· pH of different salts

· Exercises: 1(10; 11(18
· Study questions
· Assignment One: 
1, 3, 7, {9, 11 [H+], [OH-1], pH, pOH}, 14, 15, 21, 24, 25, 35, 37

· Assignment Two: 41, 43, 47, 59, 63, 67, 70, 78 a(c, 79, 93
· Eighteen: Principles of Reactivity: Other Aspects of Aqueous Equilbria

· Acid-base titration curves

· Indications and their roles

· Common ion-effect

· Buffers

· Solubilty product constant, Ksp

· Exercises: 1(9 (skip 4); 11(22
· Study questions 
· Assignment One:
1, 8, 15, 19, 21, 24, 25 

· Assignment Two: 
Worksheet on Acid-Base Titration

· Assignmetn Three: 33, 34, 35, 36, 37, 41, 53, 59, 66

· Labs

· Acid-base titration part I
· To prepare an unkown solution of NaOH and then to standardize it using a standard solution of HCl

· To use the solution of NaOH, now standardized,in Experiment Fourteen to determine the concentration of a weak acid, and in Experiment Fifteen to determinethe Ka of an acid. 
· Acid-base titration part II
· To use previously standardized solution to titrate an unknown solution

· To use a pH meter to determine the concentration of an unknown solution

· To construct an acid-base titration curve
· pKa of a weak acid
· To determine the Ka of acetic acid from an acid-base titration curve

· To detmerine the Ka of anunknown acid

· To determine the Ka of BTB using a spectrophotometer 
· Packet

· Writing Chemical Equations
· Deadlines

· Highlight: January 6 
· Sets 1(4: January 6 
· Practice Problems: January 14 
· Problems will be done in class every day and will be graded.

· Connections of Other Topics
· Relating thermodynamics to equilibrium
· Fourth Nine Weeks
· Chapters

· Twenty: Principles of Reactivity: Electron Transfer Reactions
· Review redox reactions

· Oxidation versus reduction

· Oxidating  and Reducing agents

· Galvanic and volatic cells

· Electrolysis  

· Exercises: 1(11
· Study questions: 
· Assignment One: 3, 4, 5, 9, 13, 17, 19, 25, 31, 37, 69

· Assignment Two: 81
· Review material from chemistry-I
· Bonding 

· Metallic

· Ionic

· Covalent
· Types of energy associated with different structures: bond dissociation energy, lattice energy, etc.
· Intermolecular Forces

· London

· Induced dipole to dipole

· Dipole to dipole

· Lewis Dot Diagram

· VSEPR & Hybridization
· Isomers – review of organic functional groups
· Kinetic Theory

· Phase Change Diagrams (both types – Pressure verses temperature, temperature versus energy or time)
· Solution Chemistry

· Supersaturated solutions 

· Saturated solutions

· Unsaturated solutions

· Colligative Properties
· Spectroscopy, flame test, energy calculation of admission lines

· Students will complete previous AP multiple choice and free-response questions that are found in their lecture notebook (as well as other selected questions from other standardized tests).

· Connections of Other Topics
· Relating thermodynamics to elctrochemisty
· Relating electrochemistry  to equilibrium via thermodynamics
· Labs

· Constuction of a electrochemical cell
· Students will construct various electrochemical cells and measure their voltages.
· Seperation by paper chrmotograhy
· To separate food colors into their different compounds
· To investigate the technique of chromatography
· Molar mass by colligative properties
· To investigate the colligative properties of a solution
· To find the molar mass of an unknown compound by measuring the freezing point depression. 
· “Four bottle problem”
· Students will be given eight bottles with labels that are removed.  They are to take four bottles at random and develop a series of tests to put the correct label on each bottle.
· Students will use their knowledge of chemistry to identify an unknown sample.
· Packet

· Electron Configuration and Periodicity

· Deadlines

· Highlight: March 31 
· Practice Problems: April 16 
· Problems due: April 29  (including AP questions:  1980, 1982, 1990, 1997)

