AP Chemistry
Brief Description of Course

Advanced Placement Chemistry is a college level chemistry course designed to meet the requirement of the AP curriculum as defined by the College Board.  The course will focus on the 6 Big Ideas as described in the AP Chemistry Curriculum Framework [CR2], chemical calculations and concepts, problem solving and hands-on laboratory work.
Time Commitment

We are on a block schedule; students attend 87 minute classes, 5 days a week, for an 18 week semester.  Hands-on labs account for 25% of the time in class.  Students should study a minimum of five hours per week outside of class.

Prerequisite

Chemistry and Algebra II
Assessment

Grades are based on a weighted average of tests and quizzes, laboratory notebooks and homework.
Homework
Students are given problem sets for each unit.  In class, students answer each others homework questions and identify the most challenging questions in small groups.  We choose questions from the problem set to go over together.  Students are randomly chosen to show solutions to the class.
AP Exam
The AP exam is offered in the second week of May.
AP Exam Review

We spend 2 weeks reviewing content for the AP exam.  Class time is spent reinforcing concepts and calculations by assigning AP released questions and requiring students to solve the problems in front of class.  We review descriptive chemistry and students practice writing reactions.  We practice writing responses to essay questions and look at examples of essay answers.  A full practice exam is given and graded.
Textbooks
Zumdahl, Steven. Chemistry, 7th edition.  Boston: Houghton Mifflin, 2007. [CR1]
Laboratory 

All students are required to complete a laboratory notebook that includes lab procedures, data collection, calculations, analysis and conclusions.  Lab groups are encouraged to collaborate during the lab, communicate their results to the class and discuss possible sources of error when necessary.  We use data collecting hardware (temperature probes, pressure sensors, pH and colorimeter sensors) and Data Studio software from Pasco Scientific.  Labs come from a collection of laboratory manuals including.  
· The College Board, AP Chemistry Guided-Inquiry Experiments: Applying the Science Practices Teacher Manual. 2013
· Vonderbrink, Sally Ann.  Laboratory Experiments for Advanced Placement Chemistry, 2nd edition.  Batavia: Flinn Scientific, 2006.

USE SYLLBUS 1 for Lab outline

Demonstration Resources
Demonstrations are done weekly to enrich and reinforce chemical concepts.
Shakhashiri, Bassam Z.  Chemical Demonstrations #1 and #2
Suggested Resources

College Board website for AP Chemistry  http://www.collegeboard.com/student/testing/ap/sub_chem.html?chem
The Princeton Review. Cracking the AP Chemistry Exam.  Random House, Inc. 2006-2007.
AP Chemistry Units 
Big Idea 1: Structure of matter 
Unit:  Atomic Structure and Periodicity (7 days)
Content /Skills 
· Parts of the atom

· Isotopes
· Coulomb’s Law

· Thompson, Rutherford and Millikan’s Experiments 
· Electromagnetic Radiation
· Atomic Spectrum of hydrogen

· Bohr Model  

· Quantum Mechanical Model

· Electron Configurations
· PES

· The Periodic Table and Trends in the Periodic Table

Activities/Labs
· Flame Test Lab 

· Sodium in water - demo

Spectrum Tubes - demo using various charged gases 
Unit:  Elements, Compounds and Nomenclature Review (3 days)
Content /Skills 
· Matter, atoms, ions and polyatomic ions
· Chemical names and formulas
Activities/Labs
· Activity Series of Metals Lab – reactions of several metals to determine their reactivity in solutions

· Gravimetric Analysis Lab- Determination of chloride ion
Big Idea 3: Chemical reactions 

Unit:  Calculations and Measurement Review (2 days)
Content /Skills 
· International System of Units

· Significant figures

· Accuracy and precision

· Dimensional Analysis

· Measurement

Activities/Labs 

· Density/Specific Gravity Lab – Measurement, significant figures, density, use of multiple equations to solve for the thickness of aluminum foil

Unit:  Reactions and Stoichiometry Review (5 days)
Content /Skills 
· Mole conversions
· Percent composition
· Empirical formula/Molecular formula calculation
· Stoichiometry and Limiting Reagents
· Solution Stoichiometry
Activities/Labs
· Copper(II) sulfate Lab – determine the formula of a hydrate
· Iodine and Zinc Lab – determine the empirical formula of a compound of zinc and iodine

· Copper Reactions Lab – stoichiometry of various reactions starting with copper and resulting in the formation of copper once again
Big Idea 5: Thermodynamics 
Unit:  Thermochemistry (5 days)
Content /Skills 
· Exothermic/Endothemic Reactions

· Specific Heat Capacity

· Enthalpy and Calorimetry (Thermochemical equations)
· Hess’s Law

· Heat of Formation/Heat of Reaction
· Laws of Thermodynamics

· Entropy

· Gibb’s Free Energy
Activities/Labs
· Heat pack/Cold pack - Demo

· Specific Heat of a Metal – Calorimetry Lab
· Hess’s Law Lab – determine the heat of reaction for hydrochloric acid and ammonium hydroxide using Hess’s Law
Big Idea 2: Properties of matter-characteristics, states, and forces of attraction 
Unit:  Chemical Bonding (3 days)
Content /Skills 
· Ionic bonds, covalent bonds, bond energies
· Lewis Structures (octet rule and exceptions)

· Electronegativity

· Polar bonds and polarity

· VSEPR model

· Resonance

· Paramagnetism

Activities/Labs
· Molecular Geometry Lab - Use ball and stick models for each VSEPR shape.  Include hybridization and bond angles for each structure
Unit:  States of Matter (2 days)
Content /Skills 
· Types of Intermolecular Bonds (dipole interactions, hydrogen bonds, London Dispersion Forces)
· Liquid State

· Solid State (Metals, ionic solids, molecular solids, network solids)

· Vapor pressure

Activities/Labs
· Boiling Point Lab -  Determine the boiling point of different substances
· Fractional Distillation of ethanol and water

· Triple Point of Carbon dioxide - Demo
Unit: Gases (5 days)
Content /Skills 
· Gas Law Experiments (Gas Law equations)

· Ideal Gas Law

· Gas Stoichiometry

· Dalton’s Law – Partial pressure

· Kinetic Molecular Theory

· Graham’s Law - Effusion of Gas

· Real Gases vs. Ideal Gases

Activities/Labs
· Hydrogen Gas Lab – calculate the volume of hydrogen gas produced by a reaction of magnesium and hydrochloric acid

· Vapor Pressure Lab – calculate the molar mass of a solvent using vapor pressure 

Unit:  Solutions (5 days)
Content /Skills 
· Review concentration (Molarity, mole fraction)

· Beer’s Law, Raoult’s Law
Activities/Labs
· Precipitate Lab  - use solubility rules to determine the precipitate formed in various double replacement reactions
· Freezing point Depression Lab – determine the molecular mass of a solute using freezing point depression and constant
· Beer’s Law Lab -  determine the concentration of a solution using a standard Beer’s Law Plot, later used in Keq Lab
Big Idea 4: Rates of chemical reactions 
Unit:  Kinetics (5 days)
Content /Skills 
· Rates of Reactions (Factors that affect rate)
· Rate Laws Expressions (differential and integrated)

· Order of reactions

· Rate Constant

· Half life

· Activation Energy - equation

· Reaction Mechanisms

· Catalysts

Activities/Labs
· Factors affecting the Rates of Reactions – determine the affect of temperature, concentration and catalysts on the rate of a reaction
· Rates of Reaction Lab - Potassium iodate and Sodium hydrogen sulfite/starch
Big Idea 6: Equilibrium
Unit:  Equilibrium (5 days)
Content /Skills 
· Law of Mass Action

· Equilibrium expression/Equilibrium constant
· Heterogeneous equilibrium

· Keq and Kp calculations
· Equilibrium concentration calculations

· Multiple Step equilibrium

· Le Chatelier’s Principle

Activities/Labs
· Determination of Keq – Reaction of iron(III) nitrate and potassium thiocyanate to form FeSCN2+, Standard used from Beer’s Law Lab
· Le Chatelier’s Principle Lab – Test the affect of concentration, temperature and a catalyst on the equilibrium of a reaction
Big Idea 3: Chemical reactions 
Unit:  Acids and Bases (4 days)
Content /Skills 
· Properties of Acids and Bases

· pH concept
· Types of acids and bases (Arrhenius, Brønsted-Lowry, Lewis Acid Theories)
· Ka calculations
· pH calculations for strong and weak acids
· Acid-Base properties of salts
Activities/Labs
· Indicator lab – determine the appropriate indicator for an acid/base titration 
· pH of salt solutions Lab – calculate the pH of various salts solutions that form acidic or basic solutions
Big Idea 6: Equilibrium
Unit:  Acid Base and Solubility Equilibria (6 days)
Content /Skills 
· Acids and Bases with a Common Ion 

· Buffers

· Titrations – strong acid/strong base

· Titrations – weak acid/strong base

· Indicators

· Solubility equilibrium

· Common ion effect

Activities/Labs
· Titration Lab I - acetic acid and an antacid 

· Titration Lab II - Determination of the molar mass and ionization constant of a weak acid

· Ion separation and Identification Lab – Separate and identify Iron, Aluminum and Zinc Ions as insoluble hydroxides or sulfides

Big Idea 3: Chemical reactions 
Unit:  Electrochemistry (6 days)
Content /Skills 
· Oxidation and Reduction
· Galvanic cell and Standard Reduction Potentials

· Cell Potential, Work and Free Energy 

· Faraday’s Laws

· Balancing Redox equations in an acid/base solution

· Batteries, corrosion, electrolysis and electroplating
Activities/Labs
· Redox Titration Lab- Determination of Iron using potassium permanganate and FAS
· Electrochemical Cell Lab – develop a galvanic cell using zinc, copper and a solution of copper sulfate
· Electrolysis of Water – use a Hoffman apparatus to produce hydrogen and oxygen
18.  AP Exam Review (8-10 days)
· Content review

· Test taking skills

· Review Sample AP questions
· Practice multiple choice and free response test given
