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McKinley Technology High School 151 T Street, NE, Washington, DC 20002 Course: Advanced Placement Chemistry Instructor: Mr. Travis Hartberger Office: TBD Email: [email protected]



Class Day/Period: B2 Classroom: 264 Tutoring Hours: TWR 4pm-6pm Phone: 202-281-3950



I. COURSE INFORMATION A. Course Description This course is designed to be the equivalent of freshman college chemistry. This course Topics builds upon prerequisites such as one year of chemistry and completion of Algebra I. Students will investigate topics such as matter and measurements, with a more in-depth study of stoichiometry and analytical problems, periodicity and periodic trends, chemical properties, quantum mechanics, thermochemistry and reaction spontaneity, solutions, solids and liquids, kinetics (reaction rates and rate laws), reaction mechanisms, acids and bases, neutralization, precipitation (solubility rules), equilibrium, and electrochemistry. Science Technology Society



Science-Technology-Society (STS) is an interdisciplinary project that provides an engaging study of the science in society by engaging youth in responsible inquiry and requiring students to think critically about local, federal, and globally impacting issues. STS will allow students to question an issue, study the chemical background, debate the pros and cons, survey societal knowledge of the issue, and interview professionals about the issue. Through each level of investigation, students uncover the effects of the issue on day-to-day life, as well as how the issue impacts themselves and those around them.



B. Course Materials § Text: Chemistry, Seventh Edition. Zumdahl, S.S. and S.A. Zumdahl. Houghton Daily Mifflin Company, Boston, 2007. § 2 inch 3-Ring Binder with loose leaf paper § Blue/Black Ball-point Pen for Laboratory Notebook and Pencil for notes § Scientific or graphing calculator (i.e. TI84+) Laboratory Days



§



Quad-ruled Composition Book (80-100 pages). These will remain in class except when lab reports are assigned for homework.



C. Resources & References: § Slowinski, E. J.; Wolsey, W. C.; Masserton, W. L. Chemical Principles in the Laboratory, Eighth Edition. Brooks/Cole, 2005. § A.P. Chemistry Laboratory Manual, Flinn Scientific, 2003. § Journal of Chemical Education, American Chemical Society, selected issues. § Ohn-Sabatello, Tina and Knoespel, Sheldon, Fast Track to a 5. Preparing for the AP Chemistry Examination. McDougal Littell, 2006 D. Grading Policy Participation…………………………………... Homework……………………………………… Class work, Laboratories & Projects..…… Quizzes & Tests………………………………..
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McKinley Technology High School AP Chemistry 2007-2008 II. COURSE POLICIES & PROCEDURES Instructional Methods



Classes are interactive with lecture and questions and answers. Students are encouraged to participate in discussions and support each other in the process. Overheads, Power Point® presentations, video clips, and films are used to augment the topics at hand.



Student Participation



Students must be on time and prepared for class. They are encouraged to think independently, work cooperatively, and analyze problems systematically.



Problem Sets



Chapter problem sets are required for each chapter covered. All chemistry problems of a mathematical nature require the setup, as well as the answer with appropriate significant figures and units. Full credit will not be awarded for an answer without the setup.



Chapter Reviews



Chapter reviews include multiple choice questions and problem-solving/strategy sessions, which serve as test preparation for unit tests, as well as the AP exam.



Quizzes



Chapter quizzes include homework-type questions and old AP free response questions. Students will retake quizzes in which they perform lower than 70% in an effort to keep students accountable for mastery of material.



Tests



Chapter tests are multiple choice questions and problems, which will model AP exams.



Article Reviews



Monthly article reviews are required. Students choose chemistry-oriented articles from current newspapers, magazines, or peer-review journals and write a two-page review on their choice. This provides students a choice to address and pursue an interest in scientific inquiry outside of the classroom setting.



AP Laboratory



In each laboratory experiment, students work collaboratively in pairs to complete the exercise. Students will communicate and cooperate to manipulate equipment and materials following lab directions and safety protocols in order to make qualitative and quantitative observations. All of their observations, data and procedures are placed in a lab notebook where they make their calculations, hypotheses, conclusions, and write their formal lab reports. In addition, the lab report includes their individual conclusions, error analysis, ideas for future study, and a chemical reference for one of the chemicals used in the lab experiment. Inquiry-based experiments are included in which students are asked to design their own procedure based on previous AP Exam questions.



Laboratory Notebook



The laboratory experiments will be recorded in a bound, quad-ruled notebook. Depending on the nature of the experiment, reports will either be hand-written in blue or black ball point pen or type-written using MS Word® and taped in the Laboratory Notebook. All reports will follow the guidelines set forth by the American Chemical Society (ACS). As this notebook is your justification for completing a college-equivalent freshmen chemistry course, the laboratory notebook is mandatory.



Homework Policy



Homework is assigned nightly in the form of problem sets. Homework is an essential part of the course, as it requires that you practice what is learned in class. It is just as important to do all



reading assignments as it is written ones. Failure to do so is apparent during class.



2 MTHS Standard Disclaimer: The information contained on this syllabus is accurate at the time of distribution. Further information, clarification, and modification may occur during the term of the course. Please contact the teacher or an administrator for further information.



McKinley Technology High School AP Chemistry 2007-2008 Late Work Policy



This course requires you to stay on top of your work. Late work will be accepted for partial credit. An assignment that is one (1) day late receives a grade of 75%. An assignment that is



more than one (1) day late receives a grade of 65%. Make-up Policy



When you are absent, you will come in to see what was missed the day after (not the next time you have Chemistry). You should get notes and assignments from the “MISSED WORK” folder, or from the course site (http://mckinleytechchemisry.googlepages.com). If you miss a test, the test must be made up within one week of the absence (before or after school). No credit will be given for assignments when a student has an unexcused absence.



Attendance Policy



Three unexcused tardies will result in an unexcused absence. Ten unexcused absences will result in a failure from the course. If a student chooses to be excessively tardy, the student will stay after school for detention with Mr. Hartberger and a call home will be made.



Additional Help



Students may be asked to come in before school to complete class work or lab work. Please be aware that some days you may be required to come to class at 8:00AM. Additionally, I am always available before school or after school (Tuesdays, Wednesdays, and Thursdays). I encourage group work as this is the best way to learn difficult material.



Science Technology Society Project



A final paper that includes chemical background, debate of pros and cons, survey data of societal views, professional interviews, and reflective thought is required of every student on an issue relating to science-technology-society. The issue must be approved in advance by the instructor.



Review Sessions



AP Exam review sessions are held in the evenings after school hours, or on weekends, starting at the end of March. These sessions last for about 1.5 hours include multiple choice, and free response questions, test taking techniques and problem solving strategies, and topic area reviews.



Laboratory Safety



Laboratory safety is of vital importance! Safety rules will be followed at all times. A student's failure to follow safety guidelines will result in his/her not being allowed to continue the remainder of the experiment. A second such failure to follow safety rules will require a call home and a meeting after class.



Recycling



Environmental concern is of growing importance in chemistry and maintaining the world around us; therefore, students must recycle paper in class using Mr. Hartberger’s recycling bin.



Parent Role



Ask students about what they are learning in class and what their assignments have been. Please keep open communication with me to ensure the success of your child in AP Chemistry. E-mail is



the best way to communicate with me, as I am typically very accessible through e-mail and will respond within 24 hours. You can also leave a voice message for me at the school number listed above. Achieving Success!!!



Come to class on time. Ask questions. Do all assigned work. Ask your instructor and fellow classmates for help before you get overwhelmed. AP Chemistry is difficult, but feasible. If you work hard, you will do well!
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McKinley Technology High School AP Chemistry 2007-2008 As this is a college course I do not expect any discipline issues, but guidelines that will be in place: Rules 1) Follow directions first time given. 2) Be in your seat prepared for class when the bell rings. 3) Respect yourself, your peers, and your teacher. 4) Always raise your hand and wait to be called on. 5) Listen. Consequences



1) Verbal Warning 2) Call Home to parent/guardian 3) Detention after school with Mr. Hartberger the day of the misbehavior 4) Administrative Detention and Meeting with Teacher/Administrator 5) Disciplinary Committee Hearing – determines degree of disciplinary action Severity Clause: Violence, verbal/sexual harassment, or mouthing off of any sort will result in (1) an immediate call home and (2) an administrative referral. All disciplinary issues will be documented in an individual behavior log.



III. COURSE OUTLINE Unit 1: Basic Chemistry Review; 2.5 weeks Chapter 1: Chemical Foundations Matter, Measurement, Significant Figures, Scientific Notation & Dimensional Analysis



Chapter 2: Atoms, Molecules, and Ions Atomic theory & structure, Moles, Ions, Formulas and Naming Compounds



Chapter 3: Stoichiometry Atomic masses, Calculations with moles, Molar mass, Percent Composition, Empirical and Molecular formulas, Chemical equations, Balancing equations, Mass relationships, Limiting reactants, & Theoretical and Percent Yield



Unit 2: Aqueous Reactions; 3.0 weeks Chapter 4: Types of Chemical Reactions and Solution Stoichiometry Electrolytes, Molarity, Precipitation reactions, Solubility rules, Net Ionic equations, Acid-Base (strong/weak) reactions (Arrhenius, Bronstead-Lowry, Lewis), Titrations, & Oxidation-Reduction (Redox) reactions



Unit 3: Gas Laws; 1.5 weeks Chapter 5: Gases Ideal Gas law, Molar mass and Density, Partial pressures and Mole fractions, Kinetic Molecular Theory, Effusion and Diffusion (Graham’s Law), & Ideal versus Real Gases



Unit 4: Atomic Structure; 2 weeks Chapter 7: Atomic Structure and Periodicity Electromagnetic radiation, Atomic spectrum, Bohr Model, Quantum numbers, Orbital Shapes and Energies, Electron spin, Wave and Energy level transitions, Periodic table functions, Properties of the elements, & Periodic Trends



4 MTHS Standard Disclaimer: The information contained on this syllabus is accurate at the time of distribution. Further information, clarification, and modification may occur during the term of the course. Please contact the teacher or an administrator for further information.



McKinley Technology High School AP Chemistry 2007-2008 Unit 5: Bonding and Molecular Structure; 3 weeks Chapter 8: Bonding: General Concepts Chemical bond types, Electronegativity, Polarity and dipole moments, Electron configurations, Ionic character, Covalent bonding, Bond energies and Chemical reactions, Lewis structures, Octet Rule (exceptions), Molecular structure, & VSEPR Model



Chapter 9: Covalent bonding: Orbitals Hybridization and Localized Electron Model, Molecular Orbital Model, Homonuclear diatomic molecules, Heteronuclear diatomic molecules



Unit 5: Thermochemistry; 4 weeks Chapter 6: Thermochemistry Chemical energy, First Law of Thermodynamics, Enthalpy, Calorimetry, Hess’s Law, Enthalpy of formation, Enthalpy of combustion, Energy sources



Chapter 16: Spontaneity, Entropy, and Free Energy Spontaneous Processes and Entropy, Second Law of Thermodynamics, Free energy, Pressure Dependence of Free energy, Effects of Temperature, Pressure and Concentration on Spontaneity, Free energy and Equilibrium, & Free energy and Work



Chapter 17: Electrochemistry Galvanic cells, Standard reduction potentials, Cell potential, Electrical work, Free energy, Cell potential dependence on concentration, Batteries, Corrosion, & Electrolysis



Unit 6: Liquids and Solids; 2.5 weeks Chapter 10: Liquids and solids Intermolecular forces, Liquid state, Solid structures, Structure and Bonding in Metals, Network Atomic Solids, Molecular solids, Ionic solids, Vapor pressure , Changes of state, & Phase diagrams



Unit 7: Properties of Solutions; 2 weeks Chapter 11: Properties of Solutions Solution Composition, Energy of solution formation, Solubility, Vapor pressures of solutions, Boiling-point elevation, Freezing-point depression, Colligative properties, & Colloids



Unit 8: Kinetics; 2 weeks Chapter 12: Chemical Kinetics Reaction rates, Rate laws, Determining rate law form, Integrated rate law, Reaction mechanisms, & Catalysis



Unit 9: Equilibrium; 5 weeks Chapter 13: Chemical Equilibrium Equilibrium condition, Kc, Equilibrium expressions with pressures, Heterogeneous equilibria, Applications of the Equibrium constant, Solving equilibrium problems, Le Châtelier’s Principle



Chapter 14: Acids and Bases Acid strength, pH scale, pH, Calculating pH, Polyprotic acids, acid-base properties of salts, Structure effects on acids/bases, Acid-base properties of oxides, Lewis Acid-base model, Solving Acid-base problems



Chapter 15: Applications of Aqueous Equilibria Acid-Base solutions with common ion, Buffers, Buffer capacity, Titrations & pH curves, Acid-base equilibria, Solubility equilibria, Ksp, Precipitation/Qualitative analysis, & Complex ion Equilibria
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McKinley Technology High School AP Chemistry 2007-2008 III. LABORATORY OUTLINE Experiment Title & No.



Objective



1. Densities of Liquids and Solids



Students review key techniques with glassware and balances for use in future experiments. Students also review use of significant figures in multi-step calculations. Students design their own procedure to complete the percent determination. (Previous AP Free Response Question)



2. Determination of the percent of sulfate in an unknown sulfate salt 3. Heavy Metal TLC 4. Determining the mole ratio in a chemical reaction 5. Analysis of an unknown Chloride 6. Determine %Fe+2 in an overthe-counter supplement 7. Determination of Molar mass of a volatile liquid 8. Flame Tests & The Atomic Spectra of Hydrogen 9. The Alkaline Earths and the Halogens 10.. The Geometrical Structure of molecules 11. Heat effects and Calorimetry 12. Molar heat of fusion 13. Rate of a Reaction 14. Standardization of a Basic Solution & Molar Mass Determination of an Acid 15. Determination of Keq of FeSCN2+



16. Properties of a system in Chemical Equilibrium 17. Voltaic cell measurements 18. Electroplating 19. Spot tests for common ions 20. Preparation of Aspirin



Students calculate Rf values and identify unknown metals in a sample solution. Students utilize a method of continuous variation of reactants in a redox reaction while monitoring temperature change and graphing analysis. Students perform Moh’s titration to determine the % of chloride in an unknown solid. Students standardize a potassium permanganate solution and use it to determine the mass percent of Fe (II) in an over the counter iron pill. Students design their own procedure to determine the molar mass of an unknown (acetone) using vapor density concept. (Previous AP Free Response Question) Students observe flames of known metals to determine unknown compounds to develop qualitative observation. Students calculate energies of electrons in hydrogen and predict energy level transitions on a graph. Students use precipitation and replacement of the halogen protocols to design and identify an unknown second family halide. Students use molecular models to predict the shape, bond and molecular polarities, resonance, and isomers of molecules and a list of unknowns. Students identify an unknown metal via the law of Dulong and Petit, identify an ionic solid from the heat of dissociation and calculate the heat of neutralization from the acid-base reaction. Using ice, students calculate the heat of fusion of water. Students measure the rate of the iodination of acetone to determine the order of the reactants and the activation energy. Students standardize a basic solution via titration with an acid of known concentration in order to determine the molarity of an unknown acid by titration. Students evaluate precision & accuracy. Students determine the equilibrium constant by spectrophotometric comparison of unknown concentrations of product to known concentrations product in a standardized solution. Students perform a series of initial and equilibrium concentration calculations in order to determine Keq of FeSCN2+. Students explore reactions at equilibrium and apply stresses to these systems. Students use micro scale to determine cell potentials for various metals and metal salt solutions. Students electroplate a design of their choice onto a piece of copper foil. Students use tests for common ions to identify ions in an unknown solution. Students synthesize and analyze its purity via melting point.
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