Carnahan High School of the Future


AP Chemistry Syllabus 2012-2013

Teacher information

K. Taylor ~ Rm. 135

Phone 314-458-0582

Email: Kelly.taylor@slps.org
Conference hours: Tuesday and Thursdays from  10:27 – 11:57 and 12:40 to 2:07.    
 Class Hours: Class meets for 94 minutes three times on B weeks and twice on A weeks.
Required Text: Chemistry :Principles and Reactions, 6th edition. Masterson, W. & Hurley, C.
Lab Manual: Laboratory Investigations – AP Chemistry, David Hostage and Martin Fossett
Supplimental Material: Chemistry_ the Central Science, 11th Edition, Brown, Bursten, Lemay and Murphy
Course Prerequisites: Physical Science, Biology
Resources:

Internet resources are widely used during this course and their use varies from year to year depending on time and availability.  Some websites used regularly are as follows:

· Interactive Biochemistry                 

٠NOVA Online
· Biology Junction



٠PBS.org
· National Center for Case Study Teaching
٠Howard Hughs Medical Institute
Course Description:

 The AP Chemistry course is designed to be the equivalent of a two-semester college introductory Chemistry course usually taken by Chemistry majors during their first year of college.  Upon completion of the course, high school students will take a comprehensive, national AP Chemistry exam. Depending on what college you attend, your score on the national exam may exempt you from the entry-level college chemistry course and you may receive college credit. The AP Chemistry course is a rigorous course that stresses scientific principles and analysis and includes a laboratory component.  In breadth and depth, the content of this course reflects what is found in many introductory college courses in chemistry.

Course Goals:

The goal of this course is to provide students with the scientific principles, concepts, and methodologies required to understand the interrelationships of the natural world.  Students will learn to perform chemical calculation, identify and analyze chemical problems both natural and human made, to evaluate the relative risks associated with these problems, to examine alternative solutions for resolving and/or preventing them, and predict chemical effects or outcomes.  The emphasis of this course is a hands-on, inquiry-based approach, which includes labs and cooperative learning experiences to supplement material in class.  
Supplies and Materials:
Students will be required to keep all handouts, graded work, artifacts, labs, and tests for the purpose of further research and study material.  There is a comprehensive final exam in May that covers material from the entire year. The following is a list of necessary materials:
· Composition notebook
· Notebook paper

· Black or blue pens

· #2 pencils

· AP exam test prep book (optional)
Assignments/Homework:

Students are required to complete the warm up activity every day, participate in class discussions, group work, cooperative activities, labs, research, and homework assignments.  Composition notebooks and homework will be collected with the aforementioned artifacts at the end of each unit and periodically checked throughout the unit period.  Unit plans will be provided approximately every 8 to 10 days.  This document will provide you with a schedule and outline for readings, assignments, due dates, and class activities.   It is your responsibility to obtain the unit plan and complete any make up work. Late work will not be excepted and an alternative assignment will be assigned to recover some of the missed points.

May include but not limited to:

· Reading the current unit content and answering textbook questions
· Reviewing lecture notes (from PowerPoint presentations)

· Readings and case studies

· Lab write-ups
· Journal and newspaper summaries

· Essays

· Creating posters, presentations, surveys

· Conducting research

Assessments: One to two assessments are given per unit and will cover approximately two chapters.  Assessments will be composed of multiple choice, problems, and extended response.  Questions will be drawn from lecture notes, text questions, documentaries, case studies, and lab/activities completed during the unit.  Topics for essay questions will be provided prior to assessment.  Additionally, students must pass the lab safety test before participating in labs. If students are found to be cheating or using cell phones during an exam, the student will receive a zero for that exam grade.  ***AP examination*** The student MUST take the AP examination in May.  Successful completion of this class depends on taking this exam. Class grade will suffer significantly if the student does not take the AP exam.
Scope and Sequence:  

The following outline for an AP Chemistry course is intended to be a guide to the level and breadth of treatment expected rather than to be a syllabus. The percentage after each major topic indicates the approximate proportion of multiple-choice questions on the exam that pertain to the topic.

I. Structure of Matter (20%) 

II. States of Matter (20%) 

III. Reactions (35-40%) 

IV. Descriptive Chemistry (10-15%) 

V. Laboratory (25 - 30%) 
I. Structure of Matter (20%)

1. Atomic theory and atomic structure 

1. Evidence for the atomic theory 

2. Atomic masses; determination by chemical and physical means 

3. Atomic number and mass number; isotopes 

4. Electron energy levels: atomic spectra, quantum numbers, atomic orbitals 

5. Periodic relationships including, for example, atomic radii, ionization energies, electron 
 
affinities, oxidation states 

2. Chemical bonding 

1. Binding forces 

2. Types: ionic, covalent, metallic, hydrogen bonding, van der Waals (including 
 
London dispersion forces) 

3. Relationships to states, structure, and properties of matter 

4. Polarity of bonds, electronegativities 

3.                Molecular models 

1. Lewis structures 

2. Valence bond: hybridization of orbitals, resonance, sigma and pi bonds 

3. VSEPR 

4.   Geometry of molecules and ions, structural isomerism of simple organic molecules and coordination complexes; dipole moments of molecules; relation of properties to structure 

5. Nuclear chemistry: nuclear equations, half lives, and radioactivity: chemical applications.

II. States of Matter (20%)

1. Gases 

1. Laws of ideal gases 

1. Equation of state for an ideal gas 

2. Partial pressures 

2. Kinetic-molecular theory 

1. Interpretation of ideal gas laws on the basis of this theory 

2. Avogadro's hypothesis and the mole concept 

3. Dependence of kinetic energy of molecules on temperature 

4. Deviations from ideal gas laws 

2. Liquids and solids 

1. Liquids and solids from the kinetic-molecular viewpoint 

2. Phase diagrams of one-component systems 

3. Changes of state, including critical points and triple points 

4. Structure of solids; lattice energies 

3. Solutions 

1. Types of solutions and factors affecting solubility 

2. Methods of expressing concentration (The use of normalities is not tested.) 

3. Raoult's law and colligative properties (nonvolatile solutes); osmosis 

4. Non-ideal behavior (qualitative aspects) 

III. Reactions (35-40%)

1. Reaction types 

1. Acid-base reactions; concepts of Arrhenius, Brönsted-Lowry, and Lewis; coordination 
 
complexes; amphoterism 

2. Precipitation reactions 

3. Oxidation-reduction reactions 

1. Oxidation number 

2. The role of the electron in oxidation-reduction 

3. Electrochemistry: electrolytic and galvanic cells; Faraday's laws; standard half-
 
cell potentials; Nernst equation; prediction of the direction of redox reactions 

2. Stoichiometry 

1. Ionic and molecular species present in chemical systems: net ionic equations 

2. Balancing of equations including those for redox reactions 

3. Mass and volume relations with emphasis on the mole concept, including empirical 
 
formulas and limiting reactants 

3. Equilibrium 

1. Concept of dynamic equilibrium, physical and chemical; Le Chatelier's principle; 
 
equilibrium constants 

2. Quantitative treatment 

1. Equilibrium constants for gaseous reactions: Kp, Kc 

2. Equilibrium constants for reactions in solution 

1. Constants for acids and bases; pK; pH 

2. Solubility product constants and their application to precipitation and 
 
the dissolution of slightly soluble compounds 

3. Common ion effect; buffers; hydrolysis 

4. Kinetics 

1. Concept of rate of reaction 

2. Use of experimental data and graphical analysis to determine reactant order, rate 
 
constants, and reaction rate laws 

3. Effect of temperature change on rates 

4. Energy of activation; the role of catalysts 

5. The relationship between the rate-determining step and a mechanism 

5. Thermodynamics 

1. State functions 

2. First law: change in enthalpy; heat of formation; heat of reaction; Hess's law; heats of 
 
vaporization and fusion; calorimetry 

3. Second law: entropy; free energy of formation; free energy of reaction; dependence of 
 
change in free energy on enthalpy and entropy changes 

4. Relationship of change in free energy to equilibrium constants and electrode potentials 

IV. Descriptive Chemistry (10-15%)

Knowledge of specific theories of chemistry is essential for an understanding of principles and concepts. These descriptive facts, including the chemistry involved in environmental and societal issues, should not be isolated from the principles being studied but should be taught throughout the course to illustrate and illuminate the principles. The following areas should be covered:

1. Chemical reactivity and products of chemical reactions 

2. Relationships in the periodic table: horizontal, vertical, and diagonal with examples from alkali metals, alkaline earth metals, halogens, and the first series of transition elements 

3. Introduction to organic chemistry: hydrocarbons and functional groups (structure, nomenclature, chemical properties). Physical and chemical properties of simple organic compounds should also be included as exemplary material for the study of other areas such as bonding, equilibria involving weak acids, kinetics, colligative properties, and stoichiometric determinations of empirical and molecular formulas. 

V. Laboratory (25 – 30%)

The differences between college chemistry and the usual secondary school chemistry course are especially evident in the laboratory work. The AP Chemistry Exam includes some questions based on experiences and skills students acquire in the laboratory: making observations of chemical reactions and substances; recording data; calculating and interpreting results based on the quantitative data obtained; and communicating effectively the results of experimental work. Colleges have reported that some AP candidates, while doing well on the exam, have been at a serious disadvantage because of inadequate laboratory experience. 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.  **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.*
Chemical Calculations

The following list summarizes types of problems either explicitly or implicitly included in the topic outline. Attention should be given to significant figures, precision of measured values, and the use of logarithmic and exponential relationships. Critical analysis of the reasonableness of results is to be encouraged.

· Percentage composition 

· Empirical and molecular formulas from experimental data 

· Molar masses from gas density, freezing-point, and boiling-point measurements 

· Gas laws, including the ideal gas law, Dalton's law, and Graham's law 

· Stoichiometric relations using the concept of the mole; titration calculations 

· Mole fractions; molar and molar solutions 

· Faraday's law of electrolysis 

· Equilibrium constants and their applications, including their use for simultaneous equilibrium

· Standard electrode potentials and their use; Nernst equation 

· Thermodynamic and thermochemical calculations 

· Kinetics calculations 

Projects:

There will also be several “projects” to be completed during the year. These include a science fair project and a formal research paper on the topic of biomedical engineering due on the day of final exams for the second semester. An individual research project may also be assigned.
Classroom/Lab rules and expectations:

· Be prompt, tardiness is disruptive and prevents you from preparing the daily lessons.
· Enter quietly and complete the Do Now
· Sharpen pencils, turn in assignments, and obtain unit plans and/or handouts at the beginning of class before Do Now discussion begins.  Do not get out of your seat during presentations or discussions without permission.

· No side conversations, be respectful and pay attention.

· Fully participate in class. This means taking notes, doing practice problems, 

answering questions, presenting your work, participating in groups, completing labs, and working independently. **

· All class work must be turned in by the end of class unless otherwise instructed. 

· All reading assignments and summaries must be prepared and completed prior to class. 

· Use test study guides to prepare for all exams. Notes may be used for quizzes but not for exams.

· Use your time wisely. 

· No sleeping and no head down, I need your complete attention. 

· Do not leave the classroom without a hall pass or being dismissed by Mrs. Taylor.  Hall passes are for emergencies only, no locker trips or conversation with others in the building.  No hall pass will be given during the first or last 15 minutes of class.

· Laboratory safety procedures must be followed at all times.

· Never enter the lab area when lab materials are set out until instructed to do so.

· Never eat, drink, or chew gum in the lab area.
· Only three bathroom passes will be allowed per semester.  Take care of your personal business between classes.
Conduct expectations
· Be respectful to yourself, the classroom, fellow students, and to instructors, at all times.
· Be prepared. Bring your composition book, textbook, paper, pencils, to every class
· Be on time. Be ready to learn from the time you come in until the time you leave!
Lab Expectations:
The following rules must be followed in order to participate in laboratory experiments.  Failure to follow these rules will result in the student not being able to participate and not receiving credit for that lab assignment

1. No food or drink in the lab

2. Always wear safety glasses

3. Follow instructions from the lab manual or instructor

4. No horseplay or goofing around in the lab

5. Proper attire (pants, closed toe shoes, no loose fitting clothing, no contacts, hair tied back)

6. If an accident happens, report it to the instructor immediately

7. Point test tubes, beakers, pipettes, and squirt bottles away from your face and from other students

8. Never leave lab stations unattended during experiment,

9. Clean up the lab station when finished

Do Not miss lab, there are no makeup labs.  You will not have an opportunity to make up lab points if you miss.
Extra Credit( No extra credit will be excepted if all assigned work is not completed).
· There will be opportunity to earn up to 10% extra credit on each exam that I administer (not the College Board AP exam)
· There will be opportunity for other extra credit assignments as the semester progresses in the way of reports, video presentations, attending lectures, etc. 
· There is an opportunity to drop the lowest test grade and replace it with 100 points by participating in science fair or Junior Science, Engineering, and Humanities Symposium.
· I reserve the right to deduct extra credit points if rules of conduct or procedures are not followed
Grading Procedures:
Required Work
· Classwork



40%

· Assessment



35%

· Class Participation


15%

· Homework



10%

· Total 




100%

· Classwork includes: Labs, Projects, Essays, Independent work, Document analysis, Presentations.
Assessment includes: Unit exams, benchmarks, EOCs, AP exams, TSA exams.
Class Participation includes: Do Now, journaling, exit slips, class participation, leadership roles.

Grade Scale

· 90%-100% 
              A Excellent Performance 

· 80%-89% 

B Good Performance 

· 70%-79%

C Average Performance 

· 60%-69% 

D Not Mastering Concepts  

· 0%-59% 

F Unsatisfactory Performance

Academic Dishonesty:

Academic dishonesty of any nature will result in disciplinary action, which may include receiving a failing grade on the work in question, possible failure in the course, and disciplinary action from the school.

Electrical Devices:

The use of electrical devices in class, during class time and on school property is not permitted. If such a device is found it will be confiscated.  If students are found with electronic devices during an exam, the student will receive a zero on the exam.
Discipline Policy

· first offense:  verbal warning
· second offense: possible call to parent and loss of opportunity to participate in alternative activities (e.g. outdoor lecture)
· third offense: call to parent and loss of bonus points
· forth offense:  referral
Course Outline:

Unit I: Calculations and Uncertainty ............................ 1.0 weeks

Dimensional analysis, uncertainty, significant figures 
Suggested Experiments

· Safety in the Lab 

· How to use a Balance

· How to use Equipment

Unit 2: Atoms, Molecules, and Ions................................ 1.5 weeks

Review of formula writing, oxidation states, nomenclature, etc.

Laboratory Experiments
· Job’s Method of Continous Variation (Lab 1)

· Finding the Ratio of Mole Reactants in a Chemical Reaction (Lab 2)

Unit 3: Stoichiometry........................................................ 2.5 weeks

Mole, atomic weight, molecular formula, balancing equations, limiters, empirical formulas, percent composition, percent yield, and solution stoichiometry 

Laboratory Experiments

· An Introduction to Qualitative Analysis (Lab 3)

· Synthesis of Alum (Lab 4)

· Analysis of Alum (Lab 5)

Unit 4: Gases...................................................................... 2.0 weeks

Ideal gas law, van der Waal’s equation, Avogadro’s Law, STP, Dalton’s Law, Graham’s Law, kinetic theory of gases, etc.

Laboratory Experiments

· Determining the Mass Percent of Magnesium Hydroxide in an Antacid Tablet (Lab 6)

· Finding the Mass Percent of Acetic Acid in Vinegar (Lab 7)

Unit 5: Thermochemistry................................................. 2.0 weeks

Enthalpy, thermochemical equations, heats of formation, bond energies, heats of reactions, etc.

Laboratory Experiment

· Hess’s Law: Determining the Enthalpy Change of a Reaction (Lab 8)

Unit 6: Atomic Structure and Periodicity...................... 2.0 weeks

Atomic spectra, Bohr atom, quantum numbers, atomic orbitals, electronconfigurations, periodic table, trends in the periodic table in terms of physical and chemical properties

Laboratory Experiments

· Analysis of a Volatile Liquid (Lab 9)

Unit 7: Chemical Bonding................................................ 3.0 weeks

Lewis structures, ionic bonding, character of bonds, covalent model, octet rule andexceptions, resonance, VSEPR model, and hybridization

Laboratory Experiment

· VSEPR Model: Building using Styrofoam Balls and Pipe Cleaners (Lab 10)

Unit 8: Liquids and Solids................................................ 1.5 weeks

Dipole–dipole interactions, hydrogen bonding, London forces, liquid state, types of solids, metallic bonding, network solids, vapor pressure, change of state, phase diagrams, and specific heat
Laboratory Experiment

· Electolytic Synthesis of Iodoform (Lab 11)

Unit 9: Properties of Solutions........................................ 2.0 weeks

Electrolytes and nonelectrolytes, molarity, molality, mole fraction, colligative properties, Raoult’s Law, Henry’s law, freezing point depression, boiling point elevation, and osmotic pressure 
Laboratory Experiment

· Determining the Solubility Product Canstant of Calcium Hydroxide (Lab 12)

Unit 10: Chemical Thermodynamics.............................. 2.5 weeks

Gibbs free energy equation, laws of thermodynamics, enthalpy, entropy, free energy and work, exothermic and endothermic reactions, and state functions 

Laboratory Experiments

· Determining Molar Mass by Freezing Point Depression (Lab 13)

Unit 11: Chemical Kinetics............................................... 2.5 weeks

Reaction kinetics, rate law expressions, order of reactions, rate constant, half-life,

activation energy, catalysts, and reaction mechanism 
Laboratory Experiment

· Kinetics: Differential and Integrated Rate Laws (Lab 14)

Unit 12: Chemical Equilibria ........................................... 2.0 weeks

Laws of mass action, equilibrium expressions, calculations of K and equilibrium concentrations, Le Chatelier’s principle, and how equilibrium is shifted by temperature, concentration, etc.

Laboratory Experiment

·  Determining the Equilibrium Constant of a Indicator (Lab 15)

Unit 13: Acids and Bases ................................................. 2.5 weeks

pH, Ka and Kb expressions, titration, degree of ionization, Kw expressions, indicators,equivalence points, Arrhenius, Brønsted-Lowry and Lewis acid theories, and salt hydrolysis 

Laboratory Experiments

· Preparation of aBuffer Solution at a Given pH (Lab 16)
· Analysis by Redox Titration (Lab 17)
· Determination of Acid Ionization Constant of a Weak Acid (Lab18)
Unit 14: Electrochemistry ............................................... 1.5 weeks

Oxidation and reduction half-cells and equations, electrochemical (voltaic) cells, standard voltages, standard voltages from a table, Nernst equation, Faraday’s laws, writing redox equations, and balancing equations in acid/base solutions

Laboratory Experiment

· Electrolysis of Water (Lab 19)
· Exploring Electrochemistry (Lab 20)
Unit 15: Nuclear Chemistry...............................................0.5 week

This unit takes only a few days and includes nuclear equations, half lives, nuclear particle emissions, fission and fusion, and a bit about nuclear reactors.

AP Exam Review.....................................................3.0 to 4.0 weeks

I emphasize writing net ionic equations, knowing the solubility rules, solving equilibrium problems, and reviewing AP Released Exams.

Laboratory Experiment

· Chromatography of a Popular Consumer Beverage (Lab 21) and Color and Chemistry (Lab 22)

Note:  The syllabus is subject to change at the discretion of the Instructor.

AP Chemistry Syllabus 2012-2013
For a full copy of the syllabus, course materials, and my contact information please visit

http://mrstaylorssciworld.weebly.com
If you do not have Internet access and require a printed copy of this syllabus, please contact me and I will be happy to send a copy home with your child If there are any questions or concerns, please do not hesitate to speak with my personally, by phone, or by email. I am happy to speak with parents and students.  However, in order to preserve instructional time, I ask that conferences be held during conference time. Note: The syllabus is subject to change at the discretion of the instructor.
Sign and return by August 31, 2012

Student and Parent Agreement

By signing this document, the student and parent/guardian agree that they have received, read and understood the contents of this document and will be held responsible for maintaining the standards of this course.  Signature acknowledges the student and parent responsibility in undertaking such a rigorous and challenging course.  The student and parent is aware of the AP Chemistry policies, procedures, and consequences and agree to abide by these and Carnahan High School of the Future policies and procedures.  The student understands that successful completion of this course is dependent of completing the AP Examination at the end of the course.  We have read and understand the expectations for AP Chemistry and will support Mrs. Taylor in her effort to provide an effective learning environment.  We also understand that this course is a college level course that will require a significant amount of effort on the part of the student.

Student Signature_______________________________________ Dated_________________

Parent Signature ________________________________________Dated__________________

Home Address _________________________________________________________________

Home Phone   ____________________________Emergency phone_______________________(daytime phone)
Parent/Student email:____________________________________________________________

Student Safety Contract

I, ______________________________________, a student enrolled in AP Chemistry course at Carnahan High School of the Future, do hereby agree to follow all safety rules and regulations as set forth by the instructor.  I realize that compliance with these rules is necessary to assure the safe operation of the school laboratory and provide sage environment not only for myself, but also for my fellow students and teachers as well.  I will cooperate fully with the teacher and students to assure all of us the safest laboratory possible.  I will act responsibly to look for possible safety hazards and will immediately point out these hazards to the instructor.  I understand that violation of safety rules may result in the loss of laboratory privileges and possible disciplinary measures.

Student Signature_______________________________________ Date___________________

Parent Signature ________________________________________Date____________________
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