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Introduction


Welcome to AP chemistry!  This is a challenging college level chemistry course intended to deepen your knowledge of chemistry.  The exact schedule of topics studied can be found later in this syllabus.  In this class, students will be consistently using critical thinking skills, inquiry, self-discovery, writing, presentation skills, and collaborative learning as tools in learning chemistry.  This is a transition year for AP Chemistry, as it moves to incorporate the spirit of the more inquiry-based format adopted by the College Board this year, as reflected in College Board Sample Syllabus #3 (http://www.collegeboard.com/html/apcourseaudit/courses/chemistry.html).  Classroom procedures are discussed below.  Please read each section carefully, make sure you understand it and let me know if you have any questions.    

     This is not intended to scare you off, but you must be prepared to work hard in AP chemistry.  The course material is very challenging and homework will be assigned every night.  Many students may need to come in after school for help.  Students are encouraged to form study groups (this is very commonly done in college).  The culminating activity of this course is the AP Chemistry Exam.  I have adopted a special grading policy to encourage students to take the exam (This can be seen later in the grading policy portion of the syllabus.).
Earning College/University Credit for AP Chemistry

· AP Exam:  Students are expected to take the AP Exam in May 2014.  This test is the driving force for the curriculum taught throughout the year as well as the culminating activity for the year’s lessons.  Early in the course we will visit the Career Center, where students will explore the credit they can receive at their university/college of choice for a score of 3, 4, or 5 on the AP Chemistry Exam.  

· Dual Enrollment:  Students can also earn college credit for AP Chemistry through dual enrollment in General Chemistry 151/151LL (Fall 2013) and General Chemistry 152/152LL (Spring 2014) at Chandler Gilbert Community College.  It is important to note that the cost is a small fraction of the cost at 4-year colleges/universities.  
· Early during the first semester, students will visit the Career Center to see how many thousands of dollars ($$$$) they can reduce the cost of their college education by when they score a 3, 4 or 5 on the AP Exam and through Dual Enrollment at Chandler Gilbert Community College.
Texts used by Instructor

Text:  Chemistry, Zumdahl & Zumdahl, 7th ed., Houghton Mifflin Company, 2007. 

· Basis of all lectures and homework assignments

Lab Manual: Lab Experiments for AP Chemistry, Sally Ann VonderBrink. 

· Labs come from a variety of sources, but the majority of labs will come from this source.
ChemActivities: Chemistry: A Guided Inquiry, Moog & Farrell, 3rd ed., John Wiley and Sons, Inc. 2006.  

· These activities are designed to actively engage students in discovering important concepts in chemistry.  Students learn to examine and process information, ask key questions, construct their own understanding and build their problem-solving skills.  This is done by examining data, developing models and descriptions, systematically answering critical thinking questions and clearly summarizing their understanding.  

Student Materials needed for AP Chemistry         
Text – The class text is Chemistry 7th Edition by Zumdahl and Zumdahl.  You should take this book home and regularly refer to it for reading assignments, reference material, and to complete homework assignments.  This book must become your best friend!!!  

Lab Book – Carbonless copy laboratory notebook.  All labs will be done in this lab book.  Further information for obtaining the lab book will be given in class.
3”  3-Ring Binder – For notes, handouts, homework, etc.
Spiral bound notebook for daily homework assignments
Dividers – Labeled: Agenda, Brain Teasers, Reference, Notes, Homework, Labs, Tests & Exams & Review.
Calculators – A TI-83 plus or similar calculator is strongly recommended.  Any scientific calculator will also work.  Students will be most successful if they bring their own calculator to use on a daily basis.     
Grading Policy


Student grades will be determined by the following criteria:



Brain Teasers - 5%





Homework - 10%



Labs - 25%

Chapter Tests and Quizzes - 25%



Unit Exams - 35% 
· Brain Teasers – These are small assignments that are done at the beginning of the period.  Brain Teasers are graded for completeness and effort and collected every few weeks.  
· Homework* – Homework will be assigned on a daily basis.  Homework calendars will be provided for a two-to-three-week period of time.   Students should follow and complete the homework assignments for the beginning of the next class period.  Each homework assignment is worth 10-20 points, with points awarded as follows:
0 points      -   homework not attempted  
half points  -  assigned notes from the text completed or homework problems completed or valiantly    

                      attempted.
full points  -   assigned notes from the text completed and homework problems completed or valiantly  
                      attempted.
* Homework is especially important due to the fast pace of this course.  Homework problems that students find particularly challenging will be discussed in class. Solutions for homework problems will be available after they are due.  It is the students’ responsibility to check their own homework.  On average students should expect to spend at least 5 hours per week on out of class assignments.  

· Labs – Laboratory participation and developing the associated laboratory skills is critical to your success in AP Chemistry.  As such, approximately 35% of course time, on average at least one 95 minute period per week, is devoted to laboratory work.  A formal laboratory notebook is required, along with a formal laboratory report for each laboratory activity.  Make sure you keep track of your lab notebook!  This notebook should be professional in appearance, as it will accompany you to the college or university of your choice to help determine course placement.  Labs will be a large part of your grade.  The lab expectations will be clearly outlined ahead of time.  A grading rubric will be included for each lab.  Laboratory safety is critical.  Every student must demonstrate appropriate understanding of the safety procedures associated with each laboratory before participating in the lab.

Lab Skills, Processes and Procedures – Through this course you will gain substantial experience with a variety of general chemistry laboratory processes and procedures, including 1) the synthesis of gas and solid compounds, 2) material separations via chromatography, precipitation and filtration, dehydration, centrifugation, and distillation, 3) observing and recording solid/liquid/gas phase changes, 4) using indicators and meters to perform titrations, 5) spectrophotometry/colorimetry/turbidimetry, 6) gravimetric analysis, and 7) qualitative analysis of ions in solution using self-devised procedures.

General Lab Policy

1. Lab reports will be written in a carbonless copy lab notebook dedicated for AP chemistry.  

2. Each lab report will typically begin with problem, hypothesis and experimental design sections.  Each student will also indicate their lab partner(s) for that lab.

The problem statement or question (purpose) should indicate why the experiment is being conducted. 

The hypothesis should make a scientifically-based prediction regarding the outcome of the experiment.  It should be related to the problem/purpose.

The experimental design (including background information, materials/apparatus used, procedures and safety considerations) should be written in paragraph form and include a numerical sequence of steps used to conduct the experiment.  Students should explain what data is being collected and what is going to be done with the data to solve the problem.  

3. During each lab students will gather data.  Only measurements recorded during the lab should be included in the data portion of the lab.  

4. The calculations sections should include any calculations made.  Students will need to show precisely how their data was used in their calculations. Graphs, tables and data analysis, such as the average values associated with several data sets or percent error, will also be included in this section.  

5. The results obtained should be discussed and explained in the subsequent Data Analysis section.  What do your results mean? Many labs will also have discussion questions that should be answered in complete sentences.

6. A conclusion should be written for each lab in complete sentences and in paragraph format.  

· Chapter Tests and Quizzes - Tests will be given at the end of chapters in the text.  Tests will be graded based on the accuracy of your answers as well as your explanation of your reasoning for your answers.  Group/Individual quizzes will be given periodically during class and will often substitute for Brain Teasers at the beginning of class.  
· Unit AP Exams - Timed AP Exams will be given at the end of a unit.  Students should use the book, notes, homework assignments, and corrected tests to study for unit AP Exams.  
· AP Grading is used for unit AP Exams (A: ≥67%, B: 53-66%, C: 38-52%, D: 26-37%, F: ≤25%).
· At the end of any quarter, students that have completed 90% of all homework have the option to replace any exam or test grade with their grade on a quarter-ending cumulative multiple choice exam. 
· Grades are determined quarterly.  Final semester exams are worth 20% of the semester grade.  Each quarter grade is worth 40% of the semester grade.
Late work and Make up work

AP Chemistry IS a college class.  Hence, the late work and make up work policies are specifically designed to transition you to a successful college career.   

· Late homework and take-home tests can be turned in for half credit until the last week of the quarter in which they are assigned.  Missing homework and take home tests can result in a call home to your parents/guardians.  Any missing homework or tests can severely impact your grades on unit AP Exams and tests (see above).
· Late lab book reports will have 10% deducted from their score for every school day they are late.  All labs missed must be made up within one week of the student's return to class.  The associated lab book reports are due within approximately one week of completing the lab, as advised by the instructor.

· Anytime a student is absent, it is his/her responsibility to complete their make up work.  Daily assignments are available on the course calendar, which is handed out every 2-3 weeks.  Students are responsible for confirming there haven’t been any changes, prior to making up missed assignments.  Files containing weekly course calendars and hand-out assignments will be available in my room.  If a quiz, test or exam is missed, students should immediately on their return arrange with the instructor to make it up.  According to the student handbook, students have as many days as they were absent to make up missing work. 
Safety

This is a laboratory course which utilizes a variety of chemicals.  For your safety, food and drinks are not permitted in class.  Bottled water is permitted. Closed-toed shoes are required during any laboratory experiments.  Any unsafe behavior in the lab is cause for immediate dismissal from the lab activity.  
Progress Reports and Communication
Progress reports will be sent home periodically for review.  It is up to the student to make sure their grades are correct and all assignments have been turned in and recorded appropriately.  Parents can access their child’s grades and assignments by going to the school’s website and clicking on Parent Connect.  Students’ information is only accessible by using an individualized password assigned by the school.  Parents may contact office personnel or their counselor for their child’s password.

Attendance Policy 

It is important to be present every day in class.  If you are absent, PLEASE have your parent or guardian call or email to excuse you. Your grade will reflect your attendance in this class.  If you accumulate 10 days of unexcused or excused absences, you may be subject to failing the class.  You must be in your seat prepared for class before the bell rings or you will be marked tardy.  Tardiness will not be tolerated and is subject to consequences such as after-school detention. A warning will be issued for the 1st and 2nd tardy.  The 3rd tardy will result in a phone call to the student’s parent(s) or guardian(s).  Any further tardy after the 3rd will be subject to a referral to administration.  In addition to attending class on time, students must come prepared with the required course materials.  

Conduct Policy 

In accordance to the student handbook, students have a responsibility to demonstrate respect for other students, faculty, staff, community members and equipment. They must also abide by school rules and regulations in order to provide a safe and positive learning environment. Profanity will not be tolerated!  Consequences for disruptive behavior: 1st offense - warning to student, 2nd offense - call to parent/guardian and detention, 3rd offense: referral to administration.  
Diversity Policy
All individuals have a right to an educational environment free from bias, prejudice and bigotry.  As members of the Basha High School educational community, students are expected to refrain from participating in acts of harassment that are designed to demean another student’s race, gender, ethnicity, religious preference, disability or sexual orientation.  

Conference Period

Conference period will be on Wednesday and Thursday from 9:17 - 9:45.  During this time students are only allowed out of the classroom if they have a pass signed by a teacher or a properly-designated color club pass.  The library is not available during conference.  Students should use this time to study or read, NO EXCEPTIONS.  

A summary of the topics covered in AP Chemistry follows.  
	Unit 1: Introduction and Review of 1st Year Chemistry Topics  (3 weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	
	Ch.1: Chemical Foundations


Measurements and units


Use of Significant Figures


Dimensional Analysis


Classification of Matter
	Inquiry: How much sodium bicarbonate is in the mixture?
	

	Test Ch. 1-2
	Ch:2  Atoms, Molecules, and Ions


Early history of chemistry


Law of conservation of mass


Law of definite and multiple proportions


Dalton’s Atomic Theory


Avagadro’s hypothesis


Early experiments to characterize atomic   

                 structure


Modern view of the atom


Introduction to the periodic table


Naming compounds
	Inquiry: How much sodium bicarbonate is in the mixture?  (continued from above).
	

	Exam 1 

(Ch.  1-3)
	Ch.3: Stoichiometry


Atomic mass, mole, and molar mass


Percent composition in compounds


Empirical formula determinations


Chemical equations and stoichiometric  

           calculations (emphasis on using dimensional   

           analysis)


Limiting reactant and percent yield
	Inquiry: Determination of an Empirical Formula
	2: Atomic Number & Atomic Mass

31: Empirical Formula

	Unit 2 : Chemical Reactions and Solution Chemistry  (5 weeks)

	
	
	
	

	Test Ch.4
	Ch. 4: Types of Chemical Reactions and Solution Chemistry


Composition of solutions


Precipitation  reactions


Acid/base reactions


Oxidation/reduction reactions


Stoichiometry problems including solution   

           chemistry
	Hands-on: Finding the Ratio of Moles of Reactants in a Chemical Reaction


	

	
	
	
	

	Assessment
	Topic
	Lab
	ChemActivity

	Exam 2 (Chapters 4 & 11)
	Ch.11: Properties of Solutions


Energies of solvation


Factors affecting solubility


Vapor pressures; Henry's law; Raoult’s Law


Boiling-point elevation and freezing-point 

                  depression


Osmotic pressure


Colligative properties


Colloids
	Hands-on: Vapor Pressure

Inquiry: Molecular Mass by Freezing Point Depression


	

	Unit 3: Atomic Structure and Bonding (3 weeks)

	
	Ch. 7: Atomic Structure and Periodicity


Electromagnetic Radiation


Planck' constant, photons, E=mc2

Dual nature of light


DeBroglie equations


Continuous vs. line spectra


Bohr atom and the modern view of the atom
Heisenberg Uncertainty Principle


Quantum numbers


Orbital shapes and energies


Electron spin and Pauli principle


History of the Periodic table


Aufbau principle


Periodic trends; electron affinity; ionization 

                    energy   


Alkali metal properties
	Hands-on: Bright line Emission Spectra

Hands-on: Flame Tests

                  
	4: Shell Model (I)

5: Shell Model (II)



	Test Ch. 7-8
	Ch.8 Bonding: General Concepts


Types of chemical bonds


Electronegativity


Bond polarity and dipole moments


Electron configurations; atom and ion sizes     


Formation of ionic compounds


Partial ionic character of covalent bonds


Model of covalent bonds


Bond energies, enthalpy, and chemical 

                   reactions


Localized electron bonding model


Lewis structures


Exceptions to octet rule


Resonance & resonance structures


VSEPR model
	Conductivity: Identification of substances based on chemical & physical properties
	13: Lewis Structures (I)

14: Bond Order and Bond Strength

18: Molecular Shapes



	
	Ch.9:  Covalent Bonding: Orbitals

Hybridization and molecular orbitals 

	Hands-on: Balloon models of hydridization
	19: Hybrid Orbitals


	Unit 4: Liquids, Solids, Gases and Intermolecular Forces (3 ½  weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	
	Ch. 10: Liquids and Solids 


Intermolecular forces


The liquid state


An introduction to structures and types of   

                    solids


Structure and bonding in metals


Molecular solids


Ionic solids


Vapor pressure and changes of state 


Phase diagrams
	Hands-on: Triple Point of Carbon Dioxide
	27: Intermolecular Forces



	Test Ch. 5

Exam 3 (Chapters 5, 7,  8,  9, & 10)

	Ch. 5: Gases


Pressure


Gas laws of Boyle, Charles and Avogadro


Ideal Gas Law


Gas Stoichiometry


Dalton’s Law of Partial Pressures


Kinetic Molecular Theory


Effusion and Diffusion


Real Gases
	Hands-on: Dry Ice–Balloon Lab (Gas Law)
	33: The Ideal Gas Law



	Unit 5:  Chemical Equilibrium and Acids and Bases (5 weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	Test Ch.13
	Ch.13: Chemical Equilibrium


Equilibrium condition

Equilibrium constants 


K, Kp  and Kc

Heterogeneous equilibria


Solving equilibrium problems


Le Châtlier's principle


	Hands-On:

Le Châtlier’s principle

Hands On: Determination of an Equilibrium Constant. 
	37: Equilibrium (I)



	Exam 4 (Chapters 13 & 14)

	Ch. 14: Acids and Bases


Nature of acids and bases


Acid strength


pH scale


Calculating pH of strong and weak acid 

                    solutions


Bases


Polyprotic acids


Acid/Base properties of salts and oxides

Lewis acid/base model

Solving acid/base problems
	Inquiry: Determination of acid strength


	43: Strong and Weak Acids



	Exam 5: 1st Semester Final Comprehensive AP EXAM (Ch. 1-5, 7-11, 13 & 14)


	Unit 6: Applications of Chemical Equilibrium (4 weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	Test Ch. 15

	Ch. 15:  Applications of Aqueous Equilibria


Acid or base solutions with a common ion


Buffered solutions and Buffer capacity


Titrations and pH curves


Choosing an appropriate indicator for             

                    titrations


Solubility equilibria and solubility product


Precipitation behavior as pH is varied


Equilibria involving complex ions


	Hands-on: A Buffer in Lemonade

Inquiry: Determination of the Equivalent Mass and pKa if an Unknown Acid
	41:  The Solubility Product

	Unit 7: Organic Chemistry and Chemical Kinetics (4 ½ weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	Test Ch. 22

	Ch. 22: Organic and Biological Molecules

Nomenclature


Functional Groups


Biochemistry


Simple Reactions
	Hands-on: Preparation of Esters
	

	Test Ch. 12

Exam 6 (Chapters 12 & 22)
	Ch. 12: Chemical Kinetics


Reaction Rates


Rate Laws


Determining rate laws


Integrated rate laws


Reaction mechanism


Catalysis
	Hands-on: A study of Chemical Kinetics
	36: Rates of Chemical Reactions (I) 

57: Rates of Chemical Reactions (II)

	Exam 7: Comprehensive AP EXAM (Ch. 1-5, 7-15)



	Unit 8: Nuclear Chemistry and Thermodynamics (4 weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	
	Ch. 18:  Nuclear Chemistry 

Nuclear stability and radioactive decay


Kinetics of radioactive decay


Nuclear transformations


Detection and uses of radioactivity


Thermodynamic stability of the nucleus


Nuclear fission and fusion


Effects of radiation
	 Students read and work through 

 assigned problems in the text 

 book over March Break

	Test Ch.6
	Ch. 6:  Thermochemistry


Nature of energy


Three laws of thermodynamics


State functions


Work, heat and internal energy


Enthalpy and calorimetry


Hess’s Law


Standard Enthalpies of formation


Present and future energy sources
	Hands-on: Thermochemistry and Hess’s Law
	35: Enthalpy Change in Chemical Reactions

	Exam 8 

(Chapters   6 & 16)

	Ch. 16: Spontaneity, Entropy and Free Energy

Spontaneous processes and entropy


Free energy


Entropy changes and chemical reactions


Free energy and chemical reactions


Dependence of free energy on pressure


Free energy, equilibrium and work


	Inquiry: Spontaneous Heat of Dissolution Lab 
	52: Entropy (I)

	Unit 9: Electrochemistry (2weeks)

	
	Ch. 17: Electrochemistry


Galvanic cells


Standard reduction potentials


Cell potential, electrical work and free energy


Cell potential and concentrations


Batteries


Corrosion


Electrolysis


Commercial electrolytic processes
	Hands-on: Electrochemical Cells
	50:  The  Electrochemical Cell

	Exam 9: Comprehensive AP EXAM (Ch. 1-18 & 22)



	Unit 10: Qualitative Analysis (2 weeks)

	Assessment
	Topic
	Lab
	ChemActivity

	
	Qualitative Analysis


Predicting occurrence of precipitation 

                      reactions

            Using selective precipitation to separate 

                      mixtures of ions


	Inquiry: Design and apply separation and identification techniques for cations and anions
	

	Lab Final:  Qualitative Analysis of an Unknown
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