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      1997.

Laboratory Resources:


Beran, J. A. Lab manual for Principles of General Chemistry.  7th ed.  New

     York:  John Wiley & Sons, Inc., 2004.

Hall, James.  Experimental Chemistry.  7th ed. Boston: Houghton Mifflin

     Company, 2007

Holmquist and Volz.  Chemistry with Computers.  Beaverton, OR: Vernier

     Software and Technology, 2000.
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     W. B. Saunders Company, 1989.
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Additional Reading Material:


Atkins, P. W.  The Periodic Kingdom: A Journey Into the Land of Chemical

     Elements. New York: Basic Books, 1995.

Academic Expectations:

Students in this class will meet Somerset Berkley Regional High School’s Academic Expectations
1.  Read analytically to support conclusions drawn from text

2.  Produce clear and coherent writing that is appropriate to task, purpose 
     and audience

3.  Adapt speech to a variety of contexts and tasks

4.  Solve problems and complete tasks by reasoning critically and creatively

5.  Process information critically to become capable researchers

6.  Demonstrate technological literacy to facilitate learning
Teacher Expectations
· Complete all assignment on time for credit.  

· Makeup missed work as soon as possible.  Each situation will be dealt with on an individual basis at the convenience of the teacher.  Students are responsible for pursuing this issue, not the teacher.  

· Use their best effort to complete their assignments.  All work will be neat.

· Not cheat.  All work will be the student’s own effort. Cheating will result in a grade of zero.

· Maintain a laboratory notebook.  All laboratory data must be collected in the lab notebook with the exception of computer-based labs.  Those labs will be included in the binders.

· File all work in a 3” binder in an organized and neat fashion.
This course in designed to meet the rigorous requirements of a first year college chemistry course.  Content requirements are outlined by the College Board and are listed in the attached syllabus.  The class meets 12 periods in an eight day schedule for one or two hours each day.  There will be at least one laboratory exercise per unit.  
Assessments:
· All test questions are taken from previous AP Chemistry tests or college test banks. There are multiple choice questions tests and free response quizzes (1 - 2 multiple part questions) for each unit.  

· In addition to standard tests, there are various small writing assignments, lab reports, lab notebook, and binder grades. Most writing assignments and lab reports will have a rubric to help you complete the assignment to the best of your ability.

· Lab reports will now include an introduction to the content and a discussion in the summary of how the lab exercise represents or reinforces the chemistry content being covered in class. Error discussion will be much more in-depth 
· Each term, there will be a project related to the content – such as model building, PowerPoint presentations, or posters. In many instances, projects will involve linking chemistry to society.  This year the final projects will be about weather and oceans.
Grading:  

Individual assignments are worth a certain number of points.  Within the category, the assignments average is calculated using your total points divided by the total possible points.  Then final average for each quarter is calculated using the following weighted system
· Tests and Quizzes - 50%

· Labs and Class work -  30%

· Projects -  15%

· Homework - 5%

College Board Standards

C1 – The course provides instruction in five content areas of which one is the Structure of Matter (Atomic Theory and atomic structure, Chemical bonding. )

C2 – The course provides instruction in the five content areas of which one is the States of Matter (Gases, Liquids and solids, Solutions).

C3 – The course provides instruction in the five content areas of which one is Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics

C5 – Laboratory (Physical manipulations; Processes and procedures; Observations and data manipulation: Communication, group collaboration, and the laboratory report)

C4 – The course provides instruction in the five content areas of which one is descriptive chemistry (relationships in the Periodic Table).

C6 – The course emphasizes the chemical calculations and the mathematical formulations of principles.

Syllabus Content and Schedule

	Week 1
	Unit 1 -  Atomic Theory 

Atomic Theory Review

· Describe the wave nature of particles and light – c = 
· Know the electromagnetic spectrum and Planck’s equation

· Relate Atomic spectra to the organization of the atom and Bohr’s model

· Explain the photoelectric effect.

Quantum Theory

· Understand the importance of Schrodinger’s Equation, 

· Know the Quantum numbers and what they represent

· Determine the Electron configuration of the elements and identify an element by its electron configuration

· Draw Orbital diagrams and the shapes of the orbitals

Labs/Activities

Atomic Spectrum of Hydrogen dry lab.

Resource: Slowinsky, et. al.  This lab relates atomic spectra with energy levels of electrons.   
College Board Standards – C1, C5, C6

	Week 2
	Unit 2 - Nuclear Chemistry Review

Stability 

· Determine ratio of protons to neutrons 

· Predict types of decay.

· Write nuclear equations.

· Compare and contrast fission and fusion.

· Understand all nuclear reactions are first order reactions.  

· Solve Half-life problems.  

· Define and calculate mass defect.

· Calculate energy of the reaction

Labs/Activities

View websites – nuclear decay simulations
College Board Standards – C1, C6

	Week 3
	Unit 3 - Periodicity Review

· Relate the Electron configuration of the elements to their position on the periodic table

· Describe the Periodic properties of the elements

· Ionization energy, Valence electrons,  Atomic radius,  Electron affinity, Electronegativity, Reactivity, Oxidation states.

· Relate the properties to the effective nuclear charge of the nucleus.

Labs/Activities

Dry lab on Periodicity

Resource:  Beran

Read The Making of the Periodic Table  and build a periodic table 
College Board Standards – C4

	Week 4 - 5
	Unit 4 -  General Bonding Principles

Bonding Review

· Describe the major types of bonds

· Use Electronegativity differences to determine bond type

· Identify compound with dipole moments, 

· Classify bond types.

Ionic Bonds

· Interpret Lattice energy and enthalpy diagrams

· Draw Lewis Dot structures for ionic compounds.

Covalent Bonds

· Relate Bond energies and lengths to the number of electron pairs being shared.

· Draw the Lewis structures.

· Recognize when Exceptions to Octet rule occur.

· Predict Resonance.

· Describe the Localized electron model.
Nomenclature Review
Labs/Activities

Determining the Length of a Molecule

Resource:  Hall – Experiment 19 Choice II.

This lab uses simple calculations to determine the length of a molecule.  A challenging extension is to determine the value of Avogadro’s number from the data.
College Board Standards – C1

	Week 6-7
	Unit 5 – Molecular Shape

VSEPR Model

· Define principle of Electron Pair repulsion.

· Determine the 3D shapes of molecules based on the VSEPR model

· Recognize polar molecules from the 3D shape and lone pairs.

· Describe the Hybridization of atomic orbitals to create the known shapes of molecules  

· The Localization of Shared Electrons Models

Labs/Activities

Model Students Project– student make models of various molecules based on VSEPR

The Geometrical Structure of Molecules Resource:  Slowinsky et.al.

Practice drawing Lewis Structures and interpreting shapes, polarity and isomerism from 2-dimensional diagrams.
College Board Standards – C1

	Week 7
	Unit 5 extension – Molecular Orbital Theory

Molecular Orbital Theory

· Define homonuclear molecules

· Determine the MO configuration of small homonuclear molecules.

· Calculate bond order to determine the probable existence of simple molecules 

· Combining MO and localized electron models

· Determine whether molecules are Paramagnetic and diamagnetic using MO

Labs/Activities

Visit websites to reinforce and help visualize the Molecular Orbital Theory.
College Board Standards – C1

	Week8
	Unit 6 – Stoichiometry of Compound

Stoichiometry of elements and compounds Review

· Describe the organization of matter

· Determine average atomic mass,

· Molar mass, 

· % Composition, 
· Determining formulas from experimental data.

Labs/Activities

Gravimetric Determination of the formula of a compound lab.

Resources: Slowinsky et.al, Hall, or Beran

Purpose is to review and practice simple stoichiometry of compound calculations.
College Board Standards – C2, C5, C6

	Week 8-9
	Unit 7 – Reactions, Equations, and Stoichiometry Review

Chemical Reactions Review

· Recognize the various types of reactions,

· Writing/balancing equations

· Classification of reactions

Stoichiometry of Reactions

· Determine mole ratios,

· Solve Mass-mass problems,

· Determine limiting reactants, 

· Calculate % yield.

Labs/Activities

Determining the composition of a mixture by measuring limiting reactant in a precipitation reaction. 

Resource: Hall or Beran

This lab is a more challenging stoichiometry of a precipitate reaction activity.  
College Board Standards – C3, C5, C6

	Week 10-11
	Unit 8 – Solution Reactions and Stoichiometry

Stoichiometry of Reactions in Solutions

· Describe the formation of solutions at the ionic or molecular level,

· Know how to prepare solutions, 

· Calculate molarity.

Reactions in Solutions 

· Precipitation Reactions Solubility Rules, Predicting products

· Acid/base Reactions -  Neutralization and Titrations

· Write net ionic equations for reactions in solution

Labs/Activities

Beers Law Lab – Determining the Molarity of a Solution Colorimetrically 

Resource: Vernier Lab Pro.  This lab introduces the use of technology and the practice of diluting solutions.

Titration  - strong acid/strong base.

Resource: Beran

Purpose of this activity is to introduce a simple colorimetric titration and practice solution stoichiometry.
College Board Standards – C2, C3, C5, C6

	Week

11-12
	Unit 9 – Oxidation-Reduction Reactions and Stoichiometry

Oxidation-Reduction Reactions

· Classify reactions

· Assign oxidation numbers

· Identify the reducing and oxidizing agents.

· Recognize common oxidizing agents.

· Balance redox equations

· Predict products of reactions  

Labs/Activities   

Demos of various redox reactions, reviewing combustion, single replacement, synthesis, and decomposition using various samples from the chemical stockroom

Oxidation-reduction Reactions (Dry Lab)

Resource:  Beran.  Practice balancing redox equations using the half-reaction method. 

 Oxidation Reduction Reactions (Wet Lab): Zumdahl et.al.  View redox reactions and write equations for half-reactions and complete reactions.
College Board Standards – C3, C5

	Week 13-14
	Unit 10– Gas Laws

Gas Laws (Review)
· Describe the relationships between pressure, volume, and temperature. 

· Relate the Kelvin scale to the gas laws and the Celsius scale

· Use Boyle’s Law, Charles’ Law, the combined gas law and the ideal gas law to determine unknowns.

· Use Kinetic-Molecular theory to describe the behavior of gases.  

· Understand the limits of kinetic molecular theory

· Use the Van der Waals equation to account for the behavior of real gases

Stoichiometry of gases. 

· Determine Avogadro’s Law experimentally.  

· Apply Dalton’s law of partial pressure.

· Determine the identity of a gas using Grahams Law of Effusion

 Labs/Activities

Molar Mass of a Gas

Resource: Dougan

Using density to determine the molar mass of a gas.

Molar Volume of a Gas (Teacher/student interactive demo) 

Resource: Beran

Use simple demo to verify Avogadro’s Law.

Grahams Law Teacher/Student Demo

Resource:  Hall

Show that gases effuse (and diffuse) at different rates.
College Board Standards – C2, C5, C6

	Week 15-16
	Unit 11- Thermochemistry

Introductory Thermochemistry       

· Describe the relationship between enthalpy and energy

· Use calorimetric methods

· Explain the physical property of Specific heat 

· Determine the Heats of reactions experimentally

· Use Hess’s Law to determine the Heat of reaction.

· Simplify using Heats of formation

· Enthalpy changes occur in both Physical and Chemical Processes
Labs/Activities 

Calorimetry – Determine the Temperature of a Bunsen Burner Flame.  

Resource:  Beran.  Purpose of this lab is to do a simple calorimetric activity.

Heat of fusion of ice

Resource:  Vernier Lab Pro.  This is a physical change.

Hess’s Law

Resource: Vernier Lab Pro.  This lab is a chemical change. 

College Board Standards – C3, C5, C6

	Week 16-17
	Unit 12 – The Properties of Liquids and Solids

Liquids and Solids 

· Define Intermolecular forces

· Describe London dispersion forces, dipole-dipole interactions, hydrogen bonding

· Identify the intermolecular forces acting within a liquid and within a solid.

Structure of solids

· Identifying crystal systems and type of unit cells,

· Using the Bragg Equation

· Metals – closest packing, alloys

· Identify types of solids – network, molecular, ionic, metallic – by their physical properties

Changes of state –

· Relate vapor pressure to evaporation rate and boiling point 

· Describe the energy changes 

· Interpret Phase diagrams

Labs/Activities 

Teacher Demonstration - Relative vapor pressure of liquids

Resource:  Hall Experiment 16 Vapor Pressure

Student activity adapted to be a teacher demonstration showing the relative difference in vapor pressure of pentane and hexane.

Building crystal systems, Closest packing models.

Students use the text book, Styrofoam balls, and connectors to build close packing models.  

Project: Types of Solids PowerPoint group presentations.

Classification of Chemical Substances

Resource:  Slowinsky et al.  Students classify types of solids by their physical properties.
College Board Standards – C2, C5

	Week 18-19
	Unit 13 -  Solutions

Solutions

Calculating Concentrations

· molarity, mass percent, molality, mole  fraction.

   Describe the Formation of solution 

· energy changes, 

· heats of solution

   Solubility

· dependent on structure, pressure, Henry’s law, and temperature.

   Colligative Properties

· vapor pressure, freezing points, boiling points, osmotic pressure.

· Using colligative properties to determine molar mass of the solute.

· Effect of multiple ion systems - Van Hoft factor

· Predict the effects of volatile and nonvolatile solutes. 

Labs/Activities

Determining Heats of Solution.

Resource:  Vernier Lab Pro

Teacher or Student determine the energy changes during the formation of three different solutions

Determining the molar mass of a solute using Colligative properties.

Resource:  Vernier Lab Pro

The temperature probe is used to determine the freezing point depression.  The molar mass is then calculated.
College Board Standards – C2, C5, C6

	Week 20-21
	Unit 14 - Kinetics

Kinetics

· Define Rates of Reactions     

· Read and interpret graphs of concentration vs time.

· Determine the differential rate law from experimental data. 

· Understand the Rate constant – units and calculating its value.

· Determine the Integrated rate laws by graphing.

· Calculate the half-life of a reaction from the integrated rate law.  

· Choose appropriate reaction mechanisms

· Identify catalysts and reaction intermediates

· Relate activation energy and the rate constant

· Temperature dependence of the activation energy and value of k.

Labs/Activities

Rate of Reaction Lab

Resource:  Vernier, Hall, or Beran

Students determine the order of reaction with respect to one or more reactants.  Each lab also relates temperature and the rate constant.

Demo of Catalysis:  Hetergeneous and Homogeneous Catalysts

Teacher demonstrates the effect of a catalyst on a reaction, usually the decomposition of hydrogen peroxide.  Catalysts are manganese (IV) oxide and potassium iodide solution.  
College Board Standards – C3, C5, C6

	Week 22
	Unit 15 – General Equilibrium Concepts and Solubility

Equilibrium and Solubility

· All systems are in dynamic equilibrium.

· Using LeChatelier’s Principle, predict the effect of a stress on a system.

· Write the equilibrium expression for a reaction

· Calculate the Q, the reaction quotient.

· Perform equilibrium calculations

· Evaluate the significance of the value of Keq.

· Use the Q value to determine the overall direction of the reaction

Solubility constant.  

· Determine solubility of a compound using the equilibrium expression.

· Interpret the meaning of Ksp.

· Understand the common ion effect on the solubility of a compound.

· Use qualitative analysis procedures to identify a compound in solution

· Predict the formation of Complex ions

Labs/Activities

LeChatelier’s Principle Lab

Resource: Slowinsky et.al.,

Hall, or Beran

Students verify LeChatelier’s Principle using various wet lab examples.
There are many possible lab exercises to choose.  Below is a listing of a few choice examples.

Determing the Common Ion Effect on Solubility of a Compound
Resource: Beran
Students will determine the common ion effect on solubility

Solubility Product of Silver Acetate

Resource: Hall

Students will determine the solubility product of silver acetate and the common ion effect is demonstrated.

Complex Ions Demo
Resource:  Slowinsky et.al., Hall, or Beran

Students will observe the formation of complex ions.
College Board Standards – C3, C5, C6

	Week 23-25
	Unit 16 – Acid-Base Theory

Acid/base theories: 

· Describe the Arrhenius, Bronsted-Lawry, and Lewis acids theories.

· Compare and Contrast theories

· Identify Lewis Acids and Bases

· Identify conjugate acid/base pairs

Ionization of acids – Ka, 

· Determine the relative strength of an acid based on its Ka
· Calculate the Ka of an acid

· Perform equilibrium calculations using Ka
Ionization of water -  Kw, 

· Recognize the common ion effect of water 

· Understand the significance of Kw
· Acidity or pH – define and calculate

· Link pH, pOH and Kw
· Identify strong acids,  weak acids, and polyprotic acids

· Perform titrations 

· Choose the correct indicators

· Predict whether a salt is acidic or basic

Labs/Activities

Titration and pH measurement

Resource:  Vernier

Students perform and acid-base titration using a pH meter.

Titration of a Diprotic Acid

Resource: Verner

Students titrate sulfuric acid with sodium hydroxide and produce two equivalence points on the graph.

Acid Dissociation Constant

Resource: Vernier

Students determine the Ka of acetic acid by determining its pH and knowing its molarity.  
College Board Standards – C3, C5, C6

	Week 26
	Unit 16 Continued - Buffers

· Define buffers.  

· Determine pH of buffered solutions. 

· Determine buffer capacity. 

· Titrate a buffered solution.

· Choose an appropriate buffering system.

Labs/Activities

Buffered Systems 

Resource:  Hall

Students will create a buffered system and compare the properties of a buffered system to a non-buffered system.
College Board Standards – C3

	Week 27
	Unit 17 - Entropy, Enthalpy, and Gibbs Free 

Entropy

· Define entropy, S, as a state function

· State the 2nd Law of Thermodynamics,

· Describe the temperature relationship.

· Use standard entropy of formation in Hess’s Law.

Gibbs Free Energy

· define, 

· determine the value of G  

· Interpret the value of G.

· Predict spontaneity by calculating the value of G in a reaction

· Relate enthalpy and entropy changes to Gibbs free energy

· Predict spontaneity without numbers

· Free energy and equilibrium relationship

· Use standard enthalpies and entropies of formation to determine Gibbs free energy 

Labs/Activities

Thermodynamics of the Dissolution of Borax

Resource: Beran

Students will determine the solubility product of borax as a function of temperature and determine the H, S, and G graphically.
College Board Standards – C3, C5, C6

	Week 28
	Unit 18 - Electrochemistry

Galvanic cells

· Diagram, identify parts, and build a Galvanic cell, 

· Apply half-reactions to the parts of the cell – anode and cathode reactions 

· Use cell potentials to determine the equation of the reaction,

· Determine voltage produced 

· Use line notation to describe the cell reactions, 

· Standard reduction potentials predict the cell reactions and total cell potential, 

· Use Faradays Law to determine completeness of reaction, 

· Determine free energy, 

· Use Nernst equation appropriately

· Relate electrochemical cells to chemical equilibria.

Electrolytic cell

· Describe electrolysis, 

· Determine voltage required to produce the reaction

· Predict products of the reaction 

· Describe the process of electroplating

Labs/Activities

Making a galvanic cell

Resource: Beran, Hall, or Slowinsky et al.

Students will create a Galvanic cell and record the voltage produced

Electrolysis of KI

Resource:  Hall

Students will perform the electrolysis of KI solution.
College Board Standards – C3, C5, C6

	29
	Review  - Practice with Released AP Exams 1999 and 2002


