Advanced Placement Chemistry

2007-2008 Syllabus

Resources:

· Chemistry Principles & Reactions by Masterton and Hurley, 3rd ed., Saunders College Publishing, 1997.

· Chemistry by Chang, 5th ed., McGraw-Hill, 1994.

· http://apcentral.collegeboard.com for practice test resources.

· Chemistry Modeling curriculum: Particle Models in Chemistry by Dukerich and Royce, unpublished general chemistry workshop materials, www.modeling@asu.edu, 2005.

· Chemistry Micro-Scale Lab Manual by Wilbraham et al, Addison-Wesley, 1990.

Course Overview:

The AP Chemistry class meets four times per school week.  Three periods are 45 minutes long and one period is an hour and ten minutes long.  In addition, students also attend a required lab & study session per month on a Saturday for six hours.  Each unit begins with a lab, which provides the concept anchor.  All labs are hands-on; no virtual labs are utilized.  Lab reports are required and have the same weight as quizzes.  Activities include any activity that supplements a lab to help students attain conceptual understanding such as drawing particle diagrams or creating 3-D particle models.  No teacher demonstrations are done.  Instead students are introduced to lab via a paradigm lab involving observations of a simple phenomena (this may be deemed as a teacher demo with student observations) or a discrepant event, which segues into the experiment.  

Mastery is attained through peer presentations of experimental data and data analysis, particle diagrams, and scientific discourse throughout the process.  After concept mastery is attained, problem-solving skills are developed within the context of each unit utilizing particle models to accommodate student understanding.  Students practice these newly attained skills through problem solving assignments.  Group whiteboard presentations are utilized almost daily to share experimental findings, as well as during the problem solving phase.  Since most information is learned in this setting, texts are used as reference material and not as a key component of the curriculum.

In the 4th quarter, students will take two complete AP Exams.  After the first exam, selected problems will be reviewed in detail.  The second practice exam will mimic the conditions of an actual AP Chemistry exam to prepare students mentally for test day.

Course Content:

I.
Kinetic-Molecular Theory (Gas Laws & Phase Changes)

Chs. 5 & 9 (Masterton & Hurley) and Ch. 5 (Chang)

1st quarter

Experiments/Activities:

· Use Boyle’s law apparatus to determine relationship between volume and pressure (Dukerich & Royce).

· Collect temperature vs. volume data to determine relationship for Charles’ law (Dukerich & Royce).

· Collect pressure vs. mole data to determine ideal gas law equation

· Observe, compare, and contrast three states of matter (Dukerich & Royce).

Concepts:

· Defining temperature & pressure in light of particle motion and interaction with walls of container

· Converting between units for temperature, pressure, and volume

· Boyle’s law

· Charles’ law

· Ideal gas law

· Dalton’s law of partial pressure

· Avogadro’s law

· Graham’s law

· Henry’s law

· Determination of Universal Gas Constant in various units for different purposes

· Deviations from Ideal gas law

· Van der Waal’s equation

· Distinguish between properties of a solid, liquid, and gas

· Interpreting phase diagrams: triple point, critical temperature, etc.

· Intermolecular Forces: London (dispersion forces), Dipole Dipole Forces, and Hydrogen Bonds (note that hydrogen bonds are intermolecular forces and not  bonds).

· Distinguish between an intermolecular force (affecting phase changes) and a bond (affecting compound formation).

II.
Stoichiometry& Bonding

Chs. 1-3 (Masterton & Hurley)

1st quarter

Experiments/Activities:

· Nail lab – observing and quantifying single replacement reaction between iron and copper (II) chloride (Dukerich & Royce).

· Sticky tape lab to illustrate ionic bonding (Dukerich & Royce).

· Using models to illustrate particle activity when particle rearrange themselves in reactions (Dukerich & Royce).

· Particle Diagrams (Dukerich & Royce).

· BCA Chart – Before, Change, After (Dukerich & Royce).

· Students carry out five reactions representing common reaction types: synthesis, decomposition, single replacement, double displacement, and combustion (Dukerich & Royce).

Concepts:

· Memorizing monatomic and polyatomic ion list

· Distinguish between metals vs. nonmetals, ionic bonding vs. covalent bonding (molecules) vs. metallic bonding

· Net ionic equations & Lattice Energies

· Nomenclature for ionic compounds, molecules, and acids

· Percent mass calculations for compounds and molecules

· Reaction types

· Balancing equations

· The Mole, Introduction to Concentration (molarity, molality, etc.)

· Mole Ratios in Reactions

· Particles to Moles to Mass Calculations

· Mass-volume Relationships

· Limiting & Excess Reactant Calculations

· Percent Yield

III.
Thermodynamics

Chs. 8 & 17 (Masterton & Hurley)

2nd quarter

Experiments/Activities:

· Heating curve of water from melting point to boiling point (Dukerich & Royce).

· Heat of combustion lab (Dukerich & Royce).

Concepts:

· Heating curve graph

· Specific Heats

· Calculating enthalpy (calories & joules) with temperature change (slants)

· Calculating enthalpy (calories & joules) at melting point or boiling point (plateaus)

· Heats of reactions

· Endothermic vs. Exothermic Reactions

· Calculating Bond Strength

· Entropy

· Gibbs Free Energy

· Catalysts

· Activation Energy

· Spontaneity of reactions

· Calculations involving Half-lives

IV.
Periodicity, Electronic Structure (electron configuration, orbital diagrams,& quantum numbers , VSEPR Theory (Molecular shapes)

Chs. 6 & 7 (Masterton & Hurley)

2nd quarter

Experiments/Activities:

· Flame tests (Lab Aids kit)

· Building various molecular shapes with toothpicks and Styrofoam (AP Chem workshop 1996 at Iolani School in Honolulu, HI)

Concepts:

· Calculating wave energy, frequency, and/or wavelength.

· Electromagnetic Spectrum (Lyman Series vs. Balmer Series vs. Paschen Series)

· Historical overview of atomic theory up to Quantum Mechanical Model

· Periodic Trends

· Electron Configuration

· Orbital Diagram

· Quantum Numbers

· Calculating Bond Order

· VSEPR Theory

V.
Equilibrium

Chs. 11-16 (Masterton & Hurley)

3rd quarter

Experiments/Activities:

· Micro-scale precipitation lab (Wilbraham et al)

· Acid-base titrations - strong acid with strong base, strong acid with weak base, weak acid with strong base (Wilbraham et al)

Concepts:

· Solubility Rules & Factors Affecting Solubility

· Net ionic equations and calculating Q to determine if precipitate forms

· Rate laws from data and from reaction mechanisms

· Equilibrium Expressions and interpretation

· Effects of changing temperature, pressure, and volume on equilibrium

· Solution Equilibrium using net ionic equations

· Gaseous Chemical Equilibrium

· Calculations using ICE – initial, change, equilibrium – charts

· Acid-Base Solution Equilibrium

· Titrations

· Buffer Solutions

· Introduction to Oxidation-Reduction Reactions

VI.
Electrochemistry (Re-dox Reactions)

Ch. 18 (Masterton & Hurley)

3rd quarter

Experiments/Activities:

· Salt bridge lab (Wilbraham et al)

· Making a working battery that is able to operate a motor (student researches independently and completes)

Concepts:

· Electrolytic Cell vs. Voltaic Cell

· Identifying Anodes & Cathodes

· Oxidation is losing (OIL)

· Reduction is gaining (RIG)

· Assigning oxidation numbers

· Calculating standard potentials

· Activity Series of Metals

· Calculating Gibbs Free Energy in re-dox reactions to determine spontaneity

VII.
Review for AP Chemistry Exam

4th quarter

Activities:

· Practice Exam – problem by problem review (from College Board website & AP workshop materials)

· Take 2nd Practice Exam to acclimate to testing conditions (from College Board website & AP workshop materials)

Concepts:

· Test format – multiple choice & free response

· Timing – 1.5 hours per section

· Practice multiple choice without equations and calculator

· Practicing Free Response Answers completely

· Practicing Writing Reactions

· Review for items that must be memorized such as solubility rules, VSEPR shapes, ion lists, etc.

