FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT

Final Course Outline

AP Chemistry
DATE: February 2002 SUBJECT AREA: Physical Science
PROPOSED GRADE LEVEL(s): 11or 12 COURSE LENGTH: 1 Year
GRADING: A-F NUMBER OF CREDITS: 5/semester

PREREQUISITES: Algebra 2, Chemistry 1

NOTE: This course has been written based on the guiddines set forth by The College Board Advanced
Placement Program (Www.collegeboar d.com).

COURSE DESCRIPTION:

AP Chemidlry is an dternative to college Chemigiry 1A. It is designed gtrictly for advanced or gifted sudents
who wish the opportunity to gain college credit for courses while in high school. The chemigtry proficiency
exam must be passed in order to recaive this college credit.

AP Chemistry applies advanced algebrato chemica principles. The course not only stresses the theoretica
aspects of qualitative and quantitative chemidry, but dso emphasizes laboratory practices gpplying the theory.

GENERAL GOAL SPURPOSES:

1. To provide further chalenges and opportunities for gifted and advanced studentsin their high school
curriculum.

2. To provide students the opportunity to receive college credit for coursawork completed in high school.

3. Toincrease student knowledge and skills in the study of chemistry and chemical processes.

4. To combine mathematics, theory and laboratory exploration to gain an understanding of qualitative and
Quantitative chemigtry.

STUDENT READING COMPONET:

Students will be expected to read at the college leved with ahigh level of comprehension.

STUDENT WRITING COMPONET:

Lab assgnmentswill be done on aregular basis and detailed written reports turned in. In addition, a specid
quantitative research project will be donein May and aforma paper turned in describing the experiment,
associated calculations and the outcome.

STUDENT ORAL COMPONET:

1. Students will work collaboratively during laboratory experiments.
2. Classroom discussions with students will be conducted on an ongoing basis discussing current scientific
principles learned.



DETAILED UNITSOF INSTRUCTION / STATE CONTENT STANDARDS TO BE ADDRESSED:

Specid Note: These units of instruction were arrived at using practice AP tests and course textbook.

These areas of study cover dl of the content standards the State of California has set forth for the high school
chemigtry curriculum. Many of these units of ingtruction exceed the Cdifornia State Content Standards in order
to meet the requirements of college chemistry courses.

l. Matter & Measurement.
A) The Study of Chemistry
B) Classficaion of Matter
C) Properties of Matter
D) Unitsof Messurement
E) Uncertaintiesin Measurement
F) Dimendond Andyds

1. Atoms, Molecules and lons
A) The Atomic Theory of Matter
B) The Discovery of Atomic Structure
C) TheModern View of Atomic Structure
D) The Periodic Table
E) Molecules and Molecular Compounds
F) lonsand lonic Compounds
G) Naming Inorganic Compounds

. Stoichiometry: Cdculaions with Chemical Formulas and Equetions
A) Chemicd Equations
B) Patterns of Chemical Reectivity
C) Atomic and Molecular Weights
D) TheMoale
E) Empiricd Formulas from Anayses
F) Quantitative Information from Baanced Equations
G) Limiting Reectants

IV.  Aqueous Reactions and Solutions Stochiometry
A) Solution Composition
B) Properties of Solutesin Aqueous Solutions
C) Acids, Bases, and Sdts
D) lonic Equations
E) Metahess Reactions
F) Introduction to Oxidation Reactions Reactions
G) Solution Stochiometry and Chemicd Andyss

V. Thermochemistry
A) The Nature of Energy
B) TheFirst Law of Thermodynamics
C) Enthadpy
D) Enthapiesof Reactions
E) Cdorimetry
F) Enthdpiesof Formation
G) Foodsand Fuels



VI.

VII.

VIII.

Electronic Structure of Atoms

A) The Wave Nature of Light

B) Quantized Energy and Photons

C) TheWave Behavior of Matter

D) Quantum Mechanics and Atomic Orbitas

E) Representation of Orbitas

F) Orbitdsin Many-Electron Atoms

G) Electron Configurations

H) Electron Configurations and the Periodic Table

Periodic Properties of the Elements

A) Deveopment of the Periodic Table

B) Electron Shdlsand the Sizes of Atoms
C) lonization Energy

D) Electron Affinities

E) Metads Nonmetds, and Metaloids

F) Group Trendsfor the Active Metds

G) Groups Trends for Sdected Nonmetas

Basic Concepts of Chemica Bonding
A) Lewis Symbols and the Octet Rule
B) lonic Bonding

C) Szeof lons

D) Covdent Bonding

E) Bond Polarity and Electronegativity
F) Drawing Lewis Structures

G) Resonance Structures

H) Exceptionsto the Octet Rule

1) Strengths of Covaent Bonds

J) Oxidation Numbers

Molecular Geometry and Bonding Theories
A) Molecular Shapes

B) The VESPR Model

C) Polarity of Molecules

D) Covdent Bonding and Orbital Overlap
E) Hybrid Orbitas

F) Multiple Bonds

G) Moalecular Orbitds

H) Second-Row Diatomic Molecules

Gases

A) Characterigtics of Gases

B) Pressure

C) TheGasLaws

D) The ldeal-Gas Equation

E) Further Applications of the |dedl-Gas Equation
F) GasMixturesand Partid Pressures

G) Kinetic-Molecular Theory

H) Molecular Effuson and Diffusion

1) Red Gases: Deviations from Ided Behavior



XI.

XIl.

XII.

XIV.

XV.

XVI.

Intermolecular Forces, Liquids, and Solids

A) A Molecular Comparison of Liquids and Solids
B) Intermolecular Forces

C) Some Properties of Liquids

D) Phase Changes

E) Vapor Pressure

F) PhaseDiagrams

G) Structuresof Solids

H) Bonding in Solids

Properties of Solutions

A) The Solution Process

B) Waysof Expressng Concentration
C) Saturated Solutions and Solubility
D) Factors Effecting Solubility

E) Colligative Properties

F) Colloids

Chemicd Kinetics

A) Reaction Rates

B) The Dependence of Rate on Concentration
C) The Change of Concentration with Time

D) Temperature and Rate

E) Reaction Mechaniams

F) Cadyds

Chemicd Equilibrium

A) The Concept of Equilibrium

B) The Equilibrium Congant

C) Heterogeneous Equilibria

D) Cdculaing Equilibrium Congants

E) Application of Equilibrium Congtants
F) LeChatdiersPrinciple

Acdd-Base Equilibrium

A) Acidsand Bases: A Brief Review

B) The Disociation of Water

C) ThepH Scde

D) Bronsted-Lowry Acids and Bases

E) Strong Acids and Bases

F) Weak Acids

G) Weak Bases

H) Reationships Between K, and Ky,

1) Acid-Base Properties of Sdt Solutions
J) Add-Base Behavior and Chemical Structure
K) LewisAcidsand Bases

Additiond Agpects of Equilibria
A) The Common-lon Effect

B) Buffered Solutions

C) Add-BaseTitrations

D) Solubility Equilibria



E) Factorsthat Affect Solubility
F) Precipitation and Separation of lons
G) Quditative Andyssfor Metdlic Elements

XVII. Spontaneous Processes
A) Entropy and the Second Law of Thermodynamics
B) A Molecular Interpretation of Entropy
C) Cdculaion of Entropy Changes
D) Gibbs Free Energy
E) Free Energy and Temperature
F) Free Energy and the Equilibrium

XVIII. Electronegdivity
A) OkxidationReduction Reections
B) Bdancing Oxidation Reduction Equations
C) VdtacCdls
D) CdIseEMF
E) Spontaneity of Redox Reactions
F) Effect of Concentration on Cdl EMF
G) Commercid Voltaic Cdls
H) Electrolysis
) Quantitative Aspects of Electrolyss
J) Corrosion

XIX.  Nuclear Chemistry
A) Radioactivity
B) Patterns of Nuclear Stability
C) Nuclear Transmutations
D) Rates of Radioactive Decay
E) Detection of Radioactivity
F) Energy Changesin Nuclear Reactions
G) Nuclear Fisson
H) Nuclear Fuson

XX.  The Chemidry of Life Organic and Biologicd Chemistry
A) Introduction to Hydrocarbons
B) Alkanes
C) Unsaturated Hydrocarbons
D) Functiond Groups: Alcohols and Ethers
E) Compoundswith a Carbonyl Group
F) Introduction to Biochemistry
G) Proteins
H) Carbohydrates
1) Nucleic Acids

Each of the above units will have laboratory experiences, which demondtrate the principles being taught.

THISCOURSE WILL PREPARE STUDENTSFOR THE HSEE AND/OR FCUSD EXIT EXAMSIN:

Reading, Writing, Math and Science

LAB FEE, IF REQUIRED: None




DISTRICT ESLR'sTO BE ADDRESSED:

Itisagenerd god of this class to promote the Didrict’ s Expected Student Learning Results by:

1. Developing students' ability to solve practica problems by gpplying advanced dgebra. Thiswill, in turn,
make them quicker thinkers as well as sharpen ther ability to solve problems using rationd logic.

2. Using laboratory equipment to solve problems through scientific inquiry. Lab work done will be donein
collaborative groups.

3. Further developing critica thinking skills in sudents to further help them to be self-directed learners, quality
producers and congtructive thinkers.

The Folsom Cordova Unified School District prohibits discrimination, intimidation, harassment (including sexual
harassment) or bullying based on a person’s actual or perceived ancestry, color, disability, race or ethnicity,
religion, gender, gender identity or gender expression, immigration status, national origin, sex, sexual orientation,
or association with a person or group with one or more of these actual or perceived characteristics. For concerns/
questions or complaints, contact the Title IX Coordinator(s) and Equity Compliance Officer(s): Curtis
Wilson, cmwilson@fcusd.org (grades K-5) and Jim Huber, ED. D., jhuber@fcusd.org (grades 6-12), 1965
Birkmont Drive, Rancho Cordova, CA 96742, 916-294-9000 ext.104625



