Chemistry 

2009-2010 Syllabus

CONTACT INFORMATION:

Instructor: Shazia Ali

Phone: (602) 619-5348


E-mail: shaziaali@azacademy.org

Required Texts:  AP Chemistry Zumdahl and  Zumdahl
Work Load: 

For each credit hour, it is expected that students will work two or more hours a week outside of class time in preparation for class. This means that for a typical 4 credit hour course, you would expect to spend eight hours a week in prep time outside of class. To succeed, you will need to be prepared to spend adequate time on this class.

Instructional delivery format: 

Approximately 5 hrs per week; each class meeting may include lecture, discussion, activities, library research and/or student presentations; this will vary depending on the topic we're covering.
Course description:

The importance of the theoretical aspects of chemistry has brought about an increasing emphasis on these aspects of the content of general chemistry courses.

Topics such as the structure of matter, kinetic theory of gases, chemical equilibria, chemical kinetics, and the basic concepts of thermodynamics are now being presented in considerable depth.
Topic Outline
I. Structure of Matter 

A. 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

B. Chemical bonding

1. Binding forces

a. Types: ionic, covalent, metallic, hydrogen bonding, van der Waals (including

1. London dispersion forces)

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

c. Polarity of bonds, electronegativities

2. Molecular models

a. Lewis structures

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

c. VSEPR

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

C. Nuclear chemistry: nuclear equations, half-lives, and radioactivity; chemical applications

II. States of Matter 

A. Gases

1. Laws of ideal gases

a. Equation of state for an ideal gas

b. Partial pressures

2. Kinetic molecular theory

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

b. Avogadro’s hypothesis and the mole concept

c. Dependence of kinetic energy of molecules on temperature

d. Deviations from ideal gas laws

B. 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

1. C. Solutions

1. Types of solutions and factors affecting solubility

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

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

4. Nonideal behavior (qualitative aspects)

III. Reactions 

A. Reaction types

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

2. Precipitation reactions

3. Oxidation-reduction reactions

a. Oxidation number

b. The role of the electron in oxidation-reduction

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

B. 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

C. Equilibrium

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

2. Quantitative treatment

a. Equilibrium constants for gaseous reactions: Kp, Kc

b. 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

D. 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

E. 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 
Knowledge of specific facts 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)

V. Laboratory 
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

· communicating effectively the results of experimental work

Additional objectives of this course are to help you develop your skills in working cooperatively with other students, in making and interpreting graphs, and in communicating orally.

Assessment:

In order to determine whether this course is meeting its above-stated objectives, a variety of classroom assessment techniques will be used. These may include, but are not limited to, “objective” questions regarding your comprehension of the material presented in class, essay exams, oral exams, discussions, analysis and presentation of case studies, and student peer and self-evaluations. These assessments fulfill two purposes. First, they help you and your instructor determine how well you are acquiring factual information in the class; and second, these assessment instruments will assist your instructor in improving this course. Because this course fulfills a general education requirement, your instructor will also assess whether the skills of the students in your class improved in any of the following areas: oral and written communication, critical thinking, awareness of cultural diversity and global awareness.

Grades:

Grades will be calculated from the following:

	Area of Assessment
	Percentage Allocated (%)

	Exams
	35

	Quizzes
	18

	Assignments
	12

	Research Project
	18

	Debate
	12

	Participation
	5


Your grade will be calculated based on the percentage of total points:


A = 90-100%


B = 80-89%


C = 70-79%


D = 60-69%


F = Below 60%

Incompletes (I) are given at my discretion, but ONLY if you have completed 75% of the course material with at least a C.
Students are responsible for all the information contained in this syllabus and the college policies included in the college catalog and student handbook.
Exams:

There will be 4 exams each worth 100 points and a comprehensive final worth 100 points. Exams are mixed format (multiple choice, matching, fill-in-the-blank, define, essay, etc.).  There are NO make-ups exams. The final is cumulative, covering material from the previous exams. For students with cumulative score of 85% or higher going into the final the exam is optional. 
Assignments:

In addition to the exams, there will be assignments. Assignments may be presentations, completion of handouts, library assignments, computer (Internet) assignments, blackboard discussions, etc. The due dates will be given as these assignments are made. No make-ups can be given for missed material. 

Policy on late assignments:

Late assignments will be docked one letter grade each day after the due date including weekends. No late assignments will be accepted after the 3rd late day.

Participation:

Participation is 5% of your grade.  Attendance will be taken at the start of each class.  You are allowed 3 excused absences. If you are chronically absent (more than 3 classes) or tardy (more than 5 minutes late) without an adequate explanation you will be docked 5 points per occurrence.

Acknowledgment of Receipt of Syllabus

I understand I am responsible for all the information contained in this syllabus and the college policies included in the college catalog and student handbook.
Please sign and return the following acknowledgment to me in class today.

____I have received the syllabus (including course objectives, policies, requirements and schedule) and have read and understood all the enclosed materials.

· ____The instructor may contact me at this location ________________________ (email address or phone number).

OR

· ____I prefer that the instructor not call or contact me.

Major / career goal

Currently enrolled in what other classes?

Previous science background?

Attending classes elsewhere? (ASU, other Maricopa campus)

Plan to transfer? Where?

What do you want to learn more about in this class?

How would you estimate your level of commitment to this course?

Do you anticipate any problems?

Anything you’d like me to know about your situation?

Name ____________________________ Signature ____________________________

