AP Chemistry Syllabus

Text:   Brown, Theodore L., H. Eugene Lemay, Jr., and Bruce E. Bursten. Chemistry:  The Central Science. 8th ed. Upper Saddle River, New Jersey: Prentice Hall, 2000.
Prerequisite Material From 1st Year Chemistry

· Chapters 1-4, and 6-11 from Chemistry:  The Central Science are covered in Pre-AP Chemistry.  

· Test questions may be drawn from these chapters during any AP unit as review.

Laboratory:  All labs are “hands-on.”  The primary objective of each lab is given in its title.   The time required for lab is given in parentheses.   Lab reports must be written and saved in a lab notebook.  Labs will be graded according to the rubric found in Attachment 2.
Prerequisite Labs from 1st Year Chemistry:

· Determination of the Formula of Hydrate (2 hours)
· Determination of Empirical Formula:  An Oxide of Tin (2 hours)
· Vonderbrink Lab 3:  Synthesis of Alum (3 hours)
· Vonderbrink Lab 4:  Analysis of Alum (3 hours)
· Titration of Acid and Bases/ Standardization of a Base (5 hours)
· Molar Volume of a Gas (2 hours)
· Determination of Unknowns Based on Conductivity and/or Precipitation (1 hour)

· Molecular Models (1 hour)
· Flame Tests for Metals (1 hour)
· Metal Reactivity Series (1 hour)
(These labs or their equivalent must be completed by arrangement with teacher outside of AP instruction time if student has not completed them.)

Assessment:  Quizzes and homework comprise 20% of the semester grade.  There will be at least one quiz per week.  Labs comprise 30% of the semester grade.  The labs listed in the syllabus are the minimum number of labs that will be performed.  There may be additional labs.  Tests comprise 50% of the semester grade.  Retests are offered weekly outside of class and will be averaged with all test grades for that unit.

Course Content:

The course provides instruction in each of the following five content areas:

· Structure of Matter (Atomic theory and atomic structure, Chemical bonding) 

· States of Matter (Gases, Liquids and Solids, Solutions) 

· Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)

· Descriptive Chemistry (Relationships in the Periodic Table) 

· Laboratory (Physical manipulations; Processes and procedures; Observations and data manipulation; Communication, group collaboration, and the laboratory report) 

Syllabus

Concepts for each chapter are in Attachment 1.
	Week(s)

Content Area
	Topic(s)
	Lab (s)
	Lab Time 

	1-2
Reactions  
	Ch. 3-4 Review:       

            Reactions/Solubility Rules
Redox, Net Ionic Equations
Chapter 5: Thermochemistry

	Inquiry Lab:  
Find % Sugar in a Commercial Soda 

Inquiry Lab:  

Determination of Unknowns Based on Precipitation 


	2 hours
1 hour

	3-4
Reactions
	Chapter 19:  Chemical Thermodynamics 

	Vonderbrink – 
Application of Thermochemistry and Hess’s Law 

Demo and Calculations:  Whoosh Bottle and Thermite Balls
	4 hours

	5-6
States of Matter
	Chapter 10: Gases 


	Brown and LeMay Exp. 14 – Determination of R – The Gas Constant 
	4 hours

	7-8
States of Matter
	Chapter 13: Properties of Solutions


	Determining the Concentration of a Solution:  Beer’s Law 

Chemistry with Calculators:  Molecular Mass by Freezing Pt. Depression
	2 hours

2 hours

	9
Descriptive Chemistry,
States of Matter,
Reactions
	Chapter 11: Intermolecular Forces, Liquids, and Solids 


	AP Summer Workshop – 
Triple Point of Dry Ice 

Flinn AP Lab 14:  

Qualitative Analysis for Anions and Cations
	1 hour

4 hours

	10 – 14
Reactions
	Chapter 14:  Chemical Kinetics


	Chemistry with Calculators:  Rate Law Determination of  Crystal Violet Reaction

Brown, LeMay:  Rate Law Determination of the Iodine Clock Reaction  
	2 hours

4 hours

	15 – 18
Reactions
	Chapter 15:  Chemical Equilibrium


	Vonderbrink – Demonstration of Equilibrium and LeChatelier’s Principle 

Determine Equilibrium Constant for a Reaction (Fe/SCN) using Colorimetry 

	1 hour

3 hours

	19 – 22
Reactions
	Chapter 16 Acid-Base Equilibria

	AP Summer Workshop – Calculating Molecular Weight of and Unknown Acid by Titration 

Brown LeMay 22 – Determination of the Dissociation Constant of a Weak Acid
	3 hours

4 hours

	23 - 26
Reactions
	Chapter 17 Additional Aspects of Aqueous Equilibrium


	Vonderbrink – Determination of the Solubility Product 


	4 hours

	27 – 28
Reactions,

Structure of Matter
	Chapter 20 Electrochemistry
	Chemistry with Calculators – Establishing a Table of Reduction Potentials:  Micro-Voltaic Cells 
	1 hour

	29
Descriptive Chemistry

Structure of Matter
	Ch. 19 Thermodynamics Review

Ch. 6 Atomic Structure Review

Ch. 7 Periodic Trends Review
	Vonderbrink – Determination of the Equilibrium Constant 

	4 hours

	30 – 31
Structure of Matter
	Chapter 25 Organic Chemistry
Chapter 8-9 Bonding and Molecular Structure Review 
	Synthesis of Aspirin 
	5 hours

	32
Structure of Matter
	Chapter 24 Chemistry of Coordination Compounds

Exam Review
	
	

	33
All Concepts
	Review for AP Exam


	Observe Flame Test Results
	1 hour

	34 - 36
	Organic chemistry related to fuels

Polymer chemistry

Prepare demos and special projects

Review/Final Exam
	
	


Attachment 1:   
Topics by Chapter for Chemistry:  The Central Science
Chapter 3:  Stoichiometry:  Calculations with Chemical Formulas and Equations
3.1 Chemical Equations

3.2 Patterns of Chemical Reactivity

3.3 Atomic and Molecular Weights

3.4 The Mole

3.5 Empirical Formulas from Analyses

3.6 Quantitative Information from Balanced Equations

3.7 Limiting Reactants

Chapter 4:  Aqueous Reactions and Solution Stoichiometry
4.1 General Properties of Aqueous Solutions

4.2 Precipitation Reactions

4.3 Acid-Base Reactions

4.4 Oxidation-Reduction Reactions

4.5 Concentrations of Solutions

4.6 Solution Stoichiometry and Chemical Analysis

Chapter 5:  Thermochemistry

5.1 The Nature of Energy

5.2 The First Law of Thermodynamics
5.3 Enthalpy
5.4 Enthalpies of Reaction
5.5 Calorimetry
5.6 Hess’s Law
5.7 Enthalpies of Formation
5.8 Foods and Fuels
Chapter 6:  Electronic Structure of Atoms
6.1 The Wave Nature of Light

6.2 Quantized Energy and Photons

6.3 Bohr’s model of the Hydrogen Atom

6.4 The Wave Behavior of Matter

6.5 Quantum Mechanics and Atomic Orbitals

6.6 Representations of Orbitals

6.7 Orbitals in Many-Electron Atoms

6.8 Electron Configurations

6.9 Electron Configurations and the Periodic Table

Chapter 7:  Periodic Properties of the Elements
7.1 Development of the Periodic Table

7.2 Electron Shells and the Sizes of Atoms
7.3 Ionization Energy

7.4 Electron Affinities

7.5 Metals, Nonmetals and Metalloids

7.6 Group Trends for the Active Metals

7.7 Group Trends for Selective Nonmetals

Chapter 8:Basic Concepts of Chemical Bonding
8.1 Chemical Bonds, Lewis Symbols and the Octet Rule

8.2 Ionic Bonding

8.3 Sizes of Ions

8.4 Covalent Bonding

8.5 Bond Polarity and Electronegativity

8.6 Drawing Lewis Structures

8.7 Resonance Structures

8.8 Exceptions to the Octet Rule

8.9 Strengths of Covalent Bonds

Chapter 9:  Molecular Geometry and Bonding Theories

9.1 Molecular Shapes

9.2 The VSEPR Model

9.3 Polarity of Polyatomic Molecules

9.4 Covalent Bonding and Orbital Overlap

9.5 Hybrid Orbitals

9.6 Multiple Bonds

Chapter 10:  Gases


10.1 Characteristics of Gases


10.2  Pressure


10.3  The Gas Laws


10.4-5  The Ideal-Gas Equation


10.6  Gas Mixtures and Partial Pressure


10.7  Kinetic-Molecular Theory


10.8  Molecular Effusion and Diffusion


10.9  Real Gases:  Deviations from Ideal Behavior

Chapter 11:  Intermolecular Forces, Liquids and Solids

11.1 A Molecular Comparison of Liquids and Solids

11.2 Intermolecular Forces

11.3 Some Properties of Liquids

11.4 Phase Changes

11.5 Vapor Pressure

11.6 Phase Diagrams

11.7 Structures of Solids

11.8 Bonding in Solids

Chapter 13:  Properties of Solutions

13.1 The Solution Process

13.2 Saturated Solutions and Solubility

13.3 Factors Affecting Solubility

13.4 Ways of Expressing Concentration

13.5 Colligative Properties

13.6 Colloids

Chapter 14:  Chemical Kinetics

14.1 Reaction Rates

14.2 The Dependence of Rate on Concentration

14.3 The Change of Concentration with Time

14.4 Temperature and Rate

14.5 Reaction Mechanisms

14.6 Catalysis

Chapter 15:  Chemical Equilibrium

15.1 The Concept of Equilibrium

15.2 The Equilibrium Constant

15.3 Heterogeneous Equilibria

15.4 Calculating Equilibrium Constants

15.5 Applications of Equilibrium Constants

15.6 LeChâtlier’s Principle

Chapter 16:  Acid-Base Equilibria

16.1 Acids and Bases

16.2 Brønsted-Lowry Acids and Bases

16.3 The Autoionization of Water

16.4 The pH Scale

16.5 Strong Acids and Bases
16.6 Weak Acids

16.7 Weak Bases

16.8 Relationship between Ka and Kb
16.9 Acid-Base Properties of Salt Solutions

16.10 Acid-Base Behavior and Chemical Structure

16.11 Lewis Acids and Bases

Chapter 17:  Additional Aspects of Aqueous Equilibria

17.1 The Common-Ion Effect

17.2 Buffered Solutions

17.3 Acid-Base Titrations

17.4 Solubility Equilibria

17.5 Factors That Affect Solubility

17.6 Precipitation and Separation of Ions

17.7 Qualitative Analysis for Metallic Elements

Chapter 19:  Chemical Thermodynamics

19.1 Spontaneous Processes

19.2 Entropy and the Second Law of Thermodynamics

19.3 The Molecular Interpretation of  Entropy

19.4 Calculation of Entropy Changes

19.5 Gibbs Free Energy

19.6 Free Energy and Temperature Changes

19.7 Free Energy and the Temperature Constant

Chapter 20:  Electrochemistry

20.1 Oxidation-Reduction Reactions

20.2 Balancing Oxidation-Reduction Equations

20.3 Voltaic Cells

20.4 Cell EMF

20.5 Spontaneity of Redox Reactions

20.6 Effect of Concentration on Cell EMF

20.7 Batteries

20.8 Corrosion

20.9 Electrolysis

Chapter 24:  Chemistry of Coordination Compounds

24.1 The Structure of Complexes

24.2 Chelates

24.3 Isomerism

24.4 Color and Magnetism

Chapter 25:  Organic Chemistry

25.2 Introduction to Hydrocarbons

25.3 Alkanes

25.4 Unsaturated Hydrocarbons

25.5 Functional Groups:  Alcohols and Ethers

25.6 Compounds with a Carbonyl Group

25.7 Chirality in Organic Chemistry

Attachment 2:  Lab Report Rubric

A.
General (5 points)



Points ___________


Title, your name and your lab partner’s

(5 points)


name, date lab performed, lab partner’s 


signature

B.
Purpose (10 points)



Points ___________


Introductory paragraph written in proper grammar
(10 Points)


stating what you are attempting to do.

C.
Procedure (25 points maximum)

Points ___________


Summarized procedure (5 sentences maximum)       (10 points)


All equipment used is listed or mentioned

(5 points)


Sketch of equipment setup



(5 points)


State number of trials




(5 points)

D.
Data
(10 points maximum)


Points ___________


Recorded in organized manner


(6 points)


Recorded for the appropriate number of trials
(2 points)


Significant figures




(2 points)

E.
Calculations and Graphs (10 points max.)
Points ___________


Data is graphed, titled, and labeled


(5 points)


Relevant calculations are shown using correct
(5 points)


units and stating the formulas used.

F.
Conclusions  (10 points maximum)

Points ___________


A simple statement concerning what you

(10 points)


can conclude from the experiment.

G.
Discussion of Theory  (10 points max.)
Points ___________


Discuss the theory or concepts related to

(10 points)



this experiment.  Discuss the ideas behind


what the lab is trying to illustrate.

H.
Experimental Sources of Error (5 pts max.)
Points ___________


Show calculation of percent error


(2 points)


What are some specific sources of error, and 
(3 points)


how do they influence the data?  Do they make 

the values obtained larger or smaller than they 

should be?  Which measurement was the least precise?

I.          Questions  (15 points)



Points ___________


Answer lab questions assigned


(15 points)  
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