AP CHEMISTRY SYLLABUS 
Catherine Cornwell, Allen County Scottsville High School
COURSE GOALS

In accordance with College Board guidelines, AP Chemistry is designed to be the

equivalent of a first year college chemistry course. AP Chemistry students develop their skills in logic, critical thinking, written and oral communications, with a strong emphasis on applications of mathematics and problem solving. The students add greater depth and understanding to familiar concepts, such as atomic structure, bonding, and chemical equations, and learn new ideas not typically taught in high school chemistry, such as thermodynamics, electrochemistry, and equilibrium. The laboratory portion of the course includes challenging and relevant experiments. Each experiment has been chosen to teach and reinforce chemistry concepts and develop practical hands-on skills needed in the lab, such as making observations of chemical reactions, designing experiments, following safe practices, recording data, calculating and interpreting data, reaching conclusions, and communicating experimental results.

GENERAL INFORMATION

AP Chemistry meets 2 or 3 days a week for approximately 90 minutes each.  There are approximately 70 classes prior to the AP Chemistry exam in May. Experiments are completed during this time each week, so it is important that you be in class as much as possible.

PREREQUISITES

Students taking AP Chemistry should first complete honors or college-prep Biology, Chemistry, and Algebra II or higher, and have the recommendation of his/her Chemistry instructor. All students that take AP chemistry are expected to take the AP chemistry exam in May. 
LABORATORY FACILITIES & EQUIPMENT

Students are required to submit a complete report for each lab experiment, including a hypothesis, procedure, observations/data, calculations, and a conclusion. All reports are kept in a lab notebook. Very often students are called upon to make a presentation to the class about their hypotheses, calculations, and conclusions in a similar manner to the questions/problems-solving method described above. In this way, students are able to collaborate on the objectives and design of an experiment, to assist each other in reaching conclusions, and to gain insights into variance and sources of error.
GRADE DETERMINATION
80% Exams                                                                               A: 90-100%
                                                                                                  B: 80-89% 
10% Homework & Classwork                                                  C: 70-79%
10% Laboratory Work & Reports                                             D: 60-69%

                                                                                                   F: <60%
Exam & Quiz Format 80%:
There are approximately eight exams during the year, formatted to

simulate the AP exam with a combination of multiple choice and free-response

questions. Weekly quizzes will be short, emphasizing one or two points, and will also follow the AP exam format. Exams and quizzes will include lab material where appropriate. Exams with low scores (<60%) may be retaken to earn up to a score of 60% (D). Quizzes may not be retaken.

Homework & Classwork 10%:
Homework is assigned and reviewed regularly, formally due one day before a quiz or exam. Homework consists of problem sets assigned from the textbook or other materials, and/or problem sets developed by the instructor. The classwork portion of the grade includes oral presentations of assignments and lab work, and participation in small group and whole class discussions, problem solving, and other activities. Assignments are expected to be on time. Missing or late work, including lab reports, may not be accepted late.  Partial credit may be awarded in some cases. 
Laboratory Work & Reports 10%:

Meaningful laboratory work is important in fulfilling the requirements of a college-level course of a laboratory science and in preparing a student for sophomore-level chemistry courses in college.  In the lab, students develop skills in handling basic lab and measurement apparatus.  They learn lab processes such as synthesis, separations, titrations, spectrophotometry, qualitative analysis of ions, and gravimetric analysis. Students have considerable opportunity for collecting, recording, interpreting, mathematically manipulating, graphing, evaluating, and reporting qualitative and quantitative data from their work.  Lab scores include the pre-lab assignments, the skills exhibited in the laboratory, and the quality, accuracy, and completeness of the lab reports. Some experiments require the students to work in pairs, however, each student is responsible for his/her own lab report. Students maintain a binder containing of all experiments and reports, written in ink. Computer generated reports, spreadsheets, and graphs may be included in the binder. Lab reports are graded weekly. Reports with low scores (<60%) may be revised to earn up to a score of 60%, or up to 50% if the report was late. Most labs require a full report. Because chemistry professors at some institutions ask to see a record of the laboratory work done by an AP student before making a decision about granting credit, placement, or both, in the chemistry program, students should keep reports of their laboratory work that can be readily reviewed.  
COURSE REQUIREMENTS:  The following should be brought to class everyday:
• textbook                                                                     
• lab manual/ safety goggles
• pens and pencils

• scientific calculator (graphing calculator recommended)

• binder or folder with plenty of paper (will likely need more than one)
EXPECTATIONS
Students will actively participate in every aspect of AP Chemistry. Participation includes diligent note taking, asking and answering questions, helping other students with problems, presenting homework and lab work for the class, plus safely performing all aspects of the experiments, including set-up and clean-up in the lab. When assigned, students are expected to complete all computer-based problem sets, tutorials, and virtual labs. As needed, students will stay after school for help or to complete homework or lab assignments.  I highly recommend establishing study groups in order to facilitate problem solving and test preparation
All students are expected to take the AP exam.

WORKLOAD

Students should expect to spend a minimum of 15- 20 hours a week studying and completing the course readings, lecture notes, homework sets, discussion tasks, weekly quizzes, and examinations.  Students must be self-motivated and inclined to keep a regular schedule in order to not only keep up with, but to achieve success in this rigorous course.  

ATTENDANCE

Students are expected to attend class regularly. Work missed during an absence,

including lab work and assessments, must be completed within the time lines set by district policy. Absences for meetings, assemblies, sports, etc., should have prior approval. Work missed for such events must still be completed on time unless other arrangements are made.  
AP EXAM
Written by a committee of college and university faculty and experienced AP teachers, the AP Exam is the culmination of the AP course and provides students with the opportunity to earn credit and/or placement in college. Exams are scored by college professors and experienced AP teachers using scoring standards developed by the committee.

AP GRADE QUALIFICATION

5 Extremely well qualified 4 Well qualified 3 Qualified 2 Possibly qualified 1 No recommendation

Credit and Placement for AP Grades

Thousands of four-year colleges grant credit, placement, or both for qualifying AP Exam grades because these grades represent a level of achievement equivalent to that of students who have taken the corresponding college course.

ASSISTANCE
As soon as you feel you have fallen behind or are having trouble -talk to the instructor! Everyone needs a little help now and then.  Come in for help when you need it.  I am available for help after school until 4:00 pm.  My email address is catherine.cornwell@allen.kyschools.us.   I also have a website with extensive resources for my students.  Generally, any materials that we cover in class can also be found on the website, as well as extensive resources for reviewing and practicing material.  Students without internet access at home may gain access through the school or county library.  The address is:  http://www.wix.com/catherinec/patriotchemistry.
Ch 1 Introduction: Matter and Measurement 

Ch 2 Atoms, Molecules, and Ions 

Ch 3 Stoichiometry: Calculations with Chemical Formulas & Equations 
	Week
	Dates
	Days
	Topics
	Lab Assignments

	1-2
	
	3
	Ch 1 Introduction: Matter and

Measurement

• classification & properties of matter

• units of measurement

• uncertainty in measurement

• dimensional analysis

Ch 2 Atoms, Molecules, and Ions

• evidence for the atomic theory

• atomic masses, determination by

chemical & physical means

• atomic number and mass number,

isotopes

• molecular & ionic compounds

• inorganic nomenclature
	Basic Lab Techniques

Identification of

Substances by

Physical Properties



	1-2
	
	4
	Ch 3 Stoichiometry: Calculations

with Chemical Formulas

and Equations

• law of conservation of mass

• chemical equations, balancing

• chemical reactivity and products of

chemical reactions

• formula weights

• the mole

• empirical form ula

• stoichiometry

• limiting reactants
Exam One - Ch 1, 2, & 3
	Separation of

Components of a

Mixture

Chemical Reactions



	2-3
	
	4
	Ch 4 Aqueous Reactions and

Solution Stoichiometry

• types of solutions

• precipitation reactions

• net & complete ionic equations

• acid-base reactions

• oxidation-reduction reactions

• methods of expressing concentration

• solution stoichiometry
	Percent Water in a Hydrated Salt

	3-4
	
	7
	Ch 5 Thermochemistry

• state functions

• first law: change in enthalpy, heat of

formation, heat of reaction

• Hess’s law

• heats of vaporization & fusion

• calorimetry

Ch 6 Electronic Structure of Atoms

• nature of light, quantized energy

• atomic spectra, Bohr model

• electron energy levels

• quantum numbers, atomic orbitals

• electron configurations & periodic table
Exam Two, Ch 4, 5, & 6


	Thermochemistry and

Hess’ Law

(Vonderbrink)

Chemicals in Everyday

Life

	Week
	Date
	Days
	Topics
	Lab Assignment

	4-5
	
	3
	Ch 7 Periodic Properties of

Elements

• periodic relationships, such as atomic

radii, ionization energies, electron

affinities, oxidation states

• horizontal, vertical, & diagonal

relationships with examples from alkali

metals, alkaline earth metals, halogens,

& the first series of transition metals
	Chemical Reactions of

Copper and Percent

Yield

An Acivity Series



	5-6
	
	7
	Ch 8 Basic Concepts of Chemical

Bonding

• octet rule

• types of bonding: ionic, covalent, etc.

• polarity of bonds, electronegativity

• Lewis structures

• resonance

• lattice energy

Ch 9 Molecular Geometry and

Bonding Theories

• relationships to states, structure, &

properties of matter

• valence bond, hybridization, sigma & pi

bonds

• VSEPR

• molecular orbitals

• geometry of molecules & ions, relation

to properties of structure

Exam Three - Ch 7, 8, & 9
	Gravimetric Analysis of

a Chloride Salt

Molecular Geometry



	6-7
	
	3
	Ch 10 Gases

• pressure

• laws of ideal gases, equation of state of

an ideal gas, partial pressures

• kinetic molecular theory (KMT)

• Avogadro’s hypothesis & the mole

concept

• kinetic energy & temperature

• deviations from ideal laws
	Molar Mass of a

Volatile Liquid



	7
	
	4
	Ch 11 Intermolecular Forces,

Liquids, and Solids

• KMT viewpoint on liquids & solids

• properties of liquids

• phase diagrams

• change of state, including critical & triple

points

• structure & bonding of solids 
	Molar Volume of a Gas



	8
	
	5
	Ch 13 Properties of Solutions

• the solution process

• factors affecting solubility

• Raoult’s law

• expressing concentration

• colligative properties, osmosis
• colloids

• nonideal behavior

Exam Four - Ch 10, 11, & 13

	Freezing Point

Depression



	Week
	Dates
	Days
	Topic
	Lab Assignment

	9

	
	5

	Ch 14 Chemical Kinetics

• concept of rate of reaction

• use of experimental data & graphical

analysis to determine reactant order,

rate constants, & reaction rate laws

• concentration & rate

• effect of temperature change on rates

• activation energy, catalysts

• relationship between rate determining

step & a mechanism
	The Study of the

Kinetics of a Reaction



	10-11
	
	6


	Ch 14 Kinetics, continued

Ch15 Chemical Equilibrium

• concept of dynamic equilibrium,

chemical & physical

• equilibrium constants

• equilibrium constants in gaseous

reactions

• calculating equilibrium constants

• LeChâtelier’s principle

Exam Five - Ch 14, 15a
	Equilibrium Constant

of Formation of FeSCN



	11
	
	4
	Ch15 Chemical Equilibrium,

Continued


	Titration of Acids and Bases

	12
	
	4
	Ch 16 Acid-Base Equilibria

• Brønsted-Lowry, Arrhenius, & Lewis

acids and bases

 • pH scale, K and pK

• strong acids & bases

• weak acids & bases

• acid-base properties of salt solutions


	Determination of the Dissociation Constant of a Weak Acid

Preparation &

Properties of Buffer Solutions

	12-13
	
	6
	Ch17 Additional Aspects of

Aqueous Equilibria

• common ion effect

• buffers

• acid-base titrations

sp • solubility equilibria, K

• solubility product constants and

precipitation

• factors that effect solubility

• amphoterism

Exam Six, Ch 15b, 16 & 17
	Percent Water in a Hydrated Salt

	14
	
	
	Ch 25 Organic & Biochemistry

• hydrocarbons & functional groups -

structure, nomenclature, & chemical

properties

• polymers (from chapter 12)
	Spring Break
-Virtual Organic Lab

	15
	
	5
	Ch 19 Thermochemistry
• state functions

• first law: change in enthalpy, heat of

formation, heat of reaction

• Hess’s law• calorimetry

• heats of vaporization & fusion
	Thermochemistry and Hess’ Law

	Week
	Date
	Days
	Topics
	Lab Assignments

	16
	
	5
	Ch 20 Electrochemistry

• oxidation-reduction reactions

• oxidation number

• balancing redox reactions & electrons

• voltaic cells, cell EMF, half cell

potentials
	Bleach Analysis

(redox titration

	17
	
	5
	Ch 20 Electrochemistry,

continued

• relationship of change in free energy to

electrode potentials

• the Nernst equation

• batteries

• corrosion, & electrolysis 


	Galvanic Cells; the Nernst Equation

Qualitative Analysis of

Cations and Anions

	18
	
	2
	Ch 21 Nuclear Chemistry

• nuclear equations

• transmutation

• half-lives & radioactivity

• fission & fusion

• chemical applications
Exam Seven, Ch 19, 20 & 21
	

	18-19
	
	8
	Exam Prep & Practice Exams

Ch 12 Modern Materials

• liquid crystals

• biomaterials

• ceramics

• superconductivity

• thin films

AP Exam
	Review of Experiments



	20
	
	5
	Final Exam Review/ Final Exam
	


*** Instructor reserves the right to change this schedule as needed.  However, due to the time constraints, students should consider these dates to be followed as scheduled. 
PRIMARY COURSE MATERIALS

Brown, Theodore L., H. Eugene LeMay, Jr., and Bruce E. Bursten. Chemistry: The

Central Science. 10th ed. Upper Saddle River, NJ: Prentice Hall, 2006.
Nelson, John H., and Kenneth C. Kemp. Laboratory Experiments for AChemistry: The

Central Science.@ 10th ed. Upper Saddle River, NJ: Prentice Hall, 2006.
Hauge, Eugene R., and Jane D. Smith. The Ultimate Chemical Equations Handbook.

Batavia, IL: Flinn Scientific, 2001.

AVAILABLE REFERENCE TEXTS & MATERIALS

Zumdahl, Steven S., and Susan A. Zumdahl. Chemistry. 6th ed. Boston, MA: Houghton

Mifflin, 2003.

Chang, Raymond. Chemistry. 3rd ed. Boston, MA: McGraw Hill, 2003.
Jones, Loretta, and Peter Atkins. Chemistry: Molecules, Matter, and Change. 4th ed.

New York, NY: W.H. Freeman & Co., 2003.

