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	1. Course Title

Chemistry
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      History/Social Science          

      English

      Mathematics                          

 X   Laboratory Science

      Language other than English

      Visual & Performing Arts (for 2003)

      College Prep Elective

	2. Transcript Title / Abbreviation

CHEM P
	

	3.  Transcript Course Code / Number

QCCI
	

	4. School

Bay Area School of Enterprise
	

	5. District

Alameda Unified School District
	

	6. City

Alameda, CA
	10. Grade Level(s)

      10th, 11th, or 12th 

	7. School / District Web Site

http://www.alameda.k12.ca.us/ 
	11. Seeking “Honors” Distinction?

              Yes              X    No

	8. School Contact

Name: Page Tompkins
Title/Position: Director
Phone: (510) 748-4314                          Ext.:
Fax: (510) 748-4326
E-mail: page_tompkins@yahoo.com 
	12. Unit Value

      0.5 (half year or semester equivalent)          

 X   1.0 (one year equivalent) 

      2.0 (two year equivalent)                          

      Other: _______________________________

	
	13. Date of School Board Approval



	14. Was this course previously approved by UC?              Yes        X   No          If so, year removed from list? ________      

      Under what course title? ____________________________________________________________________

	15. Is this course modeled after an UC-approved course from another school?         X   Yes             No  

      If so, which school(s)?      Encinal High School

	16. Pre-Requisites 

    Algebra 1 and Physical Science, Life Science, Biology, or Physics

	17. Co-Requisites 

    None



	18. Brief Course Description

This is an introductory course in theories and concepts of modern chemistry. The course emphasizes the structure of the atom, solutions and equilibrium, periodic properties, bonding and common reactions, acid-base reactions, and oxidation-reduction reactions. The student will be introduced to quantum mechanics, nuclear chemistry, and stoichiometry. The laboratory work will develop students reasoning power, the ability to apply chemical principles; as well as acquaint students with chemical laboratory techniques. 


B.  COURSE CONTENT

19. Course Goals and/or Major Student Outcomes 

Atomic and Molecular Structure 

1. The periodic table displays the elements in increasing atomic number and shows how periodicity of the physical and chemical properties of the elements relates to atomic structure. As a basis for understanding this concept: 

· Students know how to relate the position of an element in the periodic table to its atomic number and atomic mass.
· Students know how to use the periodic table to identify metals, semimetals, nonmetals, and halogens.
· Students know how to use the periodic table to identify alkali metals, alkaline earth metals and transition metals, trends in ionization energy, electronegativity, and the relative sizes of ions and atoms.
· Students know how to use the periodic table to determine the number of electrons available for bonding.
· Students know the nucleus of the atom is much smaller than the atom yet contains most of its mass.
· Students know how to use the periodic table to identify the lanthanide, actinide, and transactinide elements and know that the transuranium elements were synthesized and identified in laboratory experiments through the use of nuclear accelerators.
· Students know how to relate the position of an element in the periodic table to its quantum electron configuration and to its reactivity with other elements in the table.
· Students know the experimental basis for Thomson's discovery of the electron, Rutherford's nuclear atom, Millikan's oil drop experiment, and Einstein's explanation of the photoelectric effect.
· Students know the experimental basis for the development of the quantum theory of atomic structure and the historical importance of the Bohr model of the atom.
· Students know that spectral lines are a result of transitions of electrons between energy levels and that these lines correspond to photons with a frequency related to the energy spacing between levels by using Planck's relationship (E=hv).

Chemical Bonds 

2. Biological, chemical, and physical properties of matter result from the ability of atoms to form bonds from electrostatic forces between electrons and protons and between atoms and molecules. As a basis for understanding this concept: 

· Students know atoms combine to form molecules by sharing electrons to form covalent or metallic bonds or by exchanging electrons to form ionic bonds.
· Students know chemical bonds between atoms in molecules such as H2, CH4, NH3, H2CCH2, N2, Cl2, and many large biological molecules are covalent.
· Students know salt crystals, such as NaCl, are repeating patterns of positive and negative ions held together by electrostatic attraction.
· Students know the atoms and molecules in liquids move in a random pattern relative to one another because the intermolecular forces are too weak to hold the atoms or molecules in a solid form.
· Students know how to draw Lewis dot structures.
· Students know how to predict the shape of simple molecules and their polarity from Lewis dot structures.
· Students know how electronegativity and ionization energy relate to bond formation.
· Students know how to identify solids and liquids held together by Van der Waals forces or hydrogen bonding and relate these forces to volatility and boiling/melting point temperatures.

Conservation of Matter and Stoichiometry 

3. The conservation of atoms in chemical reactions leads to the principle of conservation of matter and the ability to calculate the mass of products and reactants. As a basis for understanding this concept: 

· Students know how to describe chemical reactions by writing balanced equations.
· Students know the quantity one mole is set by defining one mole of carbon 12 atoms to have a mass of exactly 12 grams.
· Students know one mole equals 6.02x1023 particles (atoms or molecules).
· Students know how to determine the molar mass of a molecule from its chemical formula and a table of atomic masses and how to convert the mass of a molecular substance to moles, number of particles, or volume of gas at standard temperature and pressure.
· Students know how to calculate the masses of reactants and products in a chemical reaction from the mass of one of the reactants or products and the relevant atomic masses.
· Students know how to calculate percent yield in a chemical reaction.
· Students know how to identify reactions that involve oxidation and reduction and how to balance oxidation-reduction reactions.

Gases and their Properties

4. The kinetic molecular theory describes the motion of atoms and molecules and explains the properties of gases. As a basis for understanding this concept: 

· Students know the random motion of molecules and their collisions with a surface create the observable pressure on that surface.
· Students know the random motion of molecules explains the diffusion of gases.
· Students know how to apply the gas laws to relations between the pressure, temperature, and volume of any amount of an ideal gas or any mixture of ideal gases.
· Students know the values and meanings of standard temperature and pressure (STP).
· Students know how to convert between the Celsius and Kelvin temperature scales.
· Students know there is no temperature lower than 0 Kelvin.
· Students know the kinetic theory of gases relates the absolute temperature of a gas to the average kinetic energy of its molecules or atoms.
· Students know how to solve problems by using the ideal gas law in the form PV=nRT.
· Students know how to apply Dalton's law of partial pressures to describe the composition of gases and Graham's law to predict diffusion of gases.

Acids and Bases 

5. Acids, bases, and salts are three classes of compounds that form ions in water solutions. As a basis for understanding this concept: 

· Students know the observable properties of acids, bases, and salt solutions.
· Students know acids are hydrogen-ion-donating and bases are hydrogen-ion-accepting substances.
· Students know strong acids and bases fully dissociate and weak acids and bases partially dissociate.
· Students know how to use the pH scale to characterize acid and base solutions.
· Students know the Arrhenius, Brønsted-Lowry, and Lewis acid-base definitions.
· Students know how to calculate pH from the hydrogen-ion concentration.
· Students know buffers stabilize pH in acid-base reactions.

Solutions 

6. Solutions are homogenous mixtures of two or more substances. As a basis for understanding this concept: 

· Students know definitions of solute and solvent.
· Students know how to describe the dissolving process at the molecular level by using the concept of random molecular motion.
· Students know temperature, pressure, and surface area affect the dissolving process.
· Students know how to calculate the concentration of a solute in terms of grams per liter, molarity, parts per million, and percent composition.
· Students know the relationship between the molality of a solute in a solution and the solution's depressed freezing point or elevated boiling point.
· Students know how molecules in solution are separated or purified by the methods of chromatography and distillation.

Chemical Thermodynamics

7. Energy is exchanged or transformed in all chemical reactions and physical changes of matter. As a basis for understanding this concept: 

· Students know how to describe temperature and heat flow in terms of the motion of molecules (or atoms).
· Students know chemical processes can either release (exothermic) or absorb (endothermic) thermal energy.
· Students know energy is released when a material condenses or freezes and absorbed when a material evaporates or melts.
· Students know how to solve problems involving heat flow and temperature changes, using known values of specific heat and latent heat of phase change.
· Students know how to apply Hess's law to calculate enthalpy change in a reaction.
· Students know how to use the Gibbs free energy equation to determine whether a reaction would be spontaneous.

Reaction Rates
8. Chemical reaction rates depend on factors that influence the frequency of collision of reactant molecules. As a basis for understanding this concept: 

· Students know the rate of reaction is the decrease in concentration of reactants or the increase in concentration of products with time.
· Students know how reaction rates depend on such factors as concentration, temperature, and pressure.
· Students know the role a catalyst plays in increasing the reaction rate.
· Students know the definition and role of activation energy in a chemical reaction.

Chemical Equilibrium
9. Chemical equilibrium is a dynamic process at the molecular level. As a basis for understanding this concept: 

· Students know how to use LeChatelier's principle to predict the effect of changes in concentration, temperature, and pressure.
· Students know equilibrium is established when forward and reverse reaction rates are equal.
· Students know how to write and calculate an equilibrium constant expression for a reaction.
Organic and Biochemistry 

10. The bonding characteristics of carbon allow the formation of many different organic molecules of varied sizes, shapes, and chemical properties and provide the biochemical basis of life. As a basis for understanding this concept: 

· Students know large molecules (polymers), such as proteins, nucleic acids, and starch, are formed by repetitive combinations of simple subunits.
· Students know the bonding characteristics of carbon that result in the formation of a large variety of structures ranging from simple hydrocarbons to complex polymers and biological molecules.
· Students know amino acids are the building blocks of proteins.
· Students know the system for naming the ten simplest linear hydrocarbons and isomers that contain single bonds, simple hydrocarbons with double and triple bonds, and simple molecules that contain a benzene ring.
· Students know how to identify the functional groups that form the basis of alcohols, ketones, ethers, amines, esters, aldehydes, and organic acids.
· Students know the R-group structure of amino acids and know how they combine to form the polypeptide backbone structure of proteins.

Nuclear Processes 

11. Nuclear processes are those in which an atomic nucleus changes, including radioactive decay of naturally occurring and human-made isotopes, nuclear fission, and nuclear fusion. As a basis for understanding this concept: 

· Students know protons and neutrons in the nucleus are held together by nuclear forces that overcome the electromagnetic repulsion between the protons.
· Students know the energy release per gram of material is much larger in nuclear fusion or fission reactions than in chemical reactions. The change in mass (calculated by E=mc2) is small but significant in nuclear reactions.
· Students know some naturally occurring isotopes of elements are radioactive, as are isotopes formed in nuclear reactions.
· Students know the three most common forms of radioactive decay (alpha, beta, and gamma) and know how the nucleus changes in each type of decay.
· Students know alpha, beta, and gamma radiation produce different amounts and kinds of damage in matter and have different penetrations.
· Students know how to calculate the amount of a radioactive substance remaining after an integral number of half-lives have passed.
· Students know protons and neutrons have substructures and consist of particles called quarks.
20. Course Objectives 

The course objectives include mastery of and lab work featuring the following topics: 

· Scientific Method 

· Atomic and Molecular Structure 

· Chemical Bonds 

· Conservation of Matter and Stoichiometry 

· Gases and their Properties 

· Acids and Bases 

· Solutions 

· Chemical Thermodynamics 

· Reaction Rates 

· Chemical Equilibrium 

· Organic and Biochemistry 

· Nuclear Processes 

21. Course Outline 

Unit 1. Matter

· The Elements

· Compounds

· Mixtures

· The Nomenclature of Compounds

· Toolbox 1.1 How to name simple inorganic compounds

· Toolbox 1.2 How to predict the formula of a binary compound from its name
· Applying Chemistry: Case Study 1: Chemistry detectives
Unit 2. Measurements and Moles

· Measurements and Unit
· Toolbox 2.1 How to use conversion factors
· Toolbox 2.2 How to convert between temperature scales
· Toolbox 2.3 How to use significant figures in calculations
· Chemical Amounts
· Toolbox 2.4 How to convert between mass and moles
· Determination of Chemical Formulas
· Investigating Matter 2.1: Combustion Analysis
· Applying Chemistry: Case Study 2: Harvesting drugs from the sea
Unit 3. Chemical Reactions

· Chemical Equations and Chemical Reactions
· Toolbox 3.1 How to balance chemical equations
· Precipitation Reactions
· Toolbox 3.2 How to write a net ionic equation
· The Reactions of Acids and Bases
· Redox Reactions
· Toolbox 3.4 How to classify reactions
· Applying Case study 3: Supporting life in space
Unit 4. Reaction Stoichiometry: Chemistry's Accounting

· How to Use Reaction Stoichiometry
· Toolbox 4.1 How to carry out mole-to-mole calculations for a chemical reaction
· Toolbox 4.2 How to carry out mass-to-mass calculations
· The Limits of Reaction
· Toolbox 4.3 How to identify and use the limiting reactant
· Solutions
· Toolbox 4.4 How to use molarity
· Toolbox 4.5 How to calculate the volume of solution to dilute
· Toolbox 4.6 How to interpret a titration
· Applying Chemistry: Case Study 4: Greenhouse gases
 
Unit 5. The Properties of Gases

· The Nature of Gases
· The Gas Laws
· Toolbox 5.1 How to use the ideal gas law
· Toolbox 5.2 How to calculate the volume of gas involved in a reaction
· Investigating Matter 5.1: The Layers of the Atmosphere
· Molecular Motion of Gases
· Applying Chemistry Case Study 5: The ozone hole
Unit 6. Thermochemistry: The Fire Within

· Energy, Heat, and Enthalpy

· The Thermochemistry of Physical Change

· The Enthalpy of Chemical Change

· Toolbox 6.1 How to devise a reaction sequence to obtain an overall reaction enthalpy
· The Heat Output of Reactions
· Investigating Matter 6.1: The World's Energy Resources
· Toolbox 6.2 How to use standard enthalpies of formation
· Applying Chemistry Case Study 6: The thermochemistry of fitness
Unit 7. Atomic Structure and the Periodic Table

· Observing Atoms
· Models of Atoms
· Investigating Matter 7.1: The Stern-Gerlach Experiment
· The Structures of Many-Electron Atoms
· Toolbox 7.1 How to predict the ground-state electron configuration of an atom
· Investigating Matter 7.2: How the Concept of the Periodic Table was Developed
· The Periodicity of Atomic Properties
· Toolbox 7.2 How to interpret the periodic trend
Unit 8. Chemical Bonds

· Ionic Bonds
· Toolbox 8.1 How to use a thermochemical cycles
· Covalent Bonds
· The Structures of Polyatomic Species
· Toolbox 8.2 How to write the Lewis structure of a polyatomic species
· Exceptions to the Octet Rule
· Toolbox 8.3 How to write a Lewis structure for a molecule with an expanded octet
· Lewis Acids and Bases
· Ionic versus Covalent Bonds
· Applying Chemistry: Case Study 8: Smog formers
9. Molecular Structure

· The Shapes of Molecules and Ions
· Toolbox 9.1 How to use the VSEPR model
· Charge Distribution in Molecules
· The Strengths and Lengths of Bonds
· Investigating Matter 9.1: Infrared Spectroscopy
· Toolbox 9.2 How to use average bond enthalpies
· Valence Bond Theory
· Toolbox 9.3 How to identify the hybridization scheme of a molecule
· Molecular Orbital Theory
· Toolbox 9.4 How to determine the ground-state electron configuration and bond order of a diatomic molecule
· Investigating Matter 9.2: Ultraviolet and Visible Spectroscopy
· Applying Chemistry: Case Study 9: Electronic sunscreens
  
Unit 10. Liquids and Solids

· Intermolecular Forces

· Liquid Structure

· Solid Structures
· Investigating Matter 10.1: X-ray Diffraction
· Toolbox 10.1 How to deduce the structure of a solid from its density
· Phase Changes
· Toolbox 10.2 How to interpret and use a phase diagram
· Applying Chemistry: Case Study 10: Liquid crystals
Unit 11. Carbon-Based Materials

· Hydrocarbons

· Toolbox 11.1 How to name hydrocarbons

· Toolbox 11.2 How to predict the characteristic reactions of hydrocarbons

· Functional Groups

· Toolbox 11.3 How to name compounds with functional groups

· Investigating Matter 11.1 Nuclear Magnetic Resonance Spectroscopy

· Isomers

· Polymers

· Biopolymers

· Applying Chemistry: Case Study 11: Conducting polymers
Unit 12. The Properties of Solutions

· Solutes and Solvents
· Factors Affecting Solubility
· Investigating Matter 12.1: Chromatography
· Why Does Anything Dissolve?
· Colligative Properties
· Toolbox 12.1 How to use molality
· Toolbox 12.2 How to use osmometry
· Applying Chemistry: Case Study 12: Biomimetic material
Unit 13. The Rates of Reactions

· Concentration and Rate
· Toolbox 13.1 How to use integrated rate laws
· Controlling Reaction Rates
· Toolbox 13.2 How to describe the temperature dependence of reaction rates
· Reaction Mechanisms
· Applying Chemistry: Case Study 13: Drug therapy and the brain
Unit 14. Chemical Equilibrium

· Equilibrium and Composition
· Toolbox 14.1 How to write equilibrium constants
· Using Equilibrium Constants
· Toolbox 14.2 How to set up and use an equilibrium table
· The Response of Equilibria to Change in the Conditions
· Applying Chemistry: Case Study 14: Cheating equilibrium
Unit 15. Acids and Bases

· What Are Acids and Bases?
· Toolbox 15.1 How to use the pH and OH
· Weak Acids and Bases
· Toolbox 15.2 How to predict the relative strengths of conjugate acids and bases
· Toolbox 15.3 How to predict the relative strengths of acids
· The pH of Solutions of Weak Acids and Bases
· Toolbox 15.4 How to calculate the pH of a solution of a weak acid
· Applying Chemistry Case Study 15: Acid rain
16. Aqueous Equilibria

· Salts in Water
· Toolbox 16.1 How to calculate the pH of an electrolyte solution
· Titrations
· Toolbox 16.2 How to calculate the pH during a strong acid-base titration
· Buffer Solutions
· Toolbox 16.3 How to calculate the pH during a titration of a weak acid or weak base
· Toolbox 16.4 How to calculate the pH of a buffer solution
· Solubility Equilibria
· Toolbox 16.3 How to convert between solubility and Ksp
· Applying Chemistry: Case Study 16: Buffers in the body
Unit 17. The Direction of Chemical Change

· The Direction of Spontaneous Change
· Toolbox 17.1 How to predict change in entropy
· Investigating Matter 17.1: Bridging the Macro and Microworlds
· Free Energy
· Toolbox 17.2 How to calculate equilibrium constants
· Case study 17: Unnatural life
Unit 18. Electrochemistry

· Transferring Electrons
· Toolbox 18.1 How to balance redox equations by the half reaction method
· Galvanic Cells
· Toolbox 18.2 How to write the cell reaction
· Toolbox 18.3 How to select a cell for a given reaction
· Toolbox 18.4 How to calculate a standard cell potentia
· Toolbox 18.5 How to calculate equilibrium constants from electrochemical data
· Investigating Matter 18.1: How pH Meters Work
· Electrolysis
· Toolbox 18.6 How to use Faraday's laws
· Applying Chemistry: Case Study 18: Fuel cells
Unit 19. The Main-Group Elements: I. The First Four Main Groups

· Periodic Trends
· Hydrogen
· Group 1: The Alkali Metals
· Group 2: The Alkaline Earth Metals
· Group 3: The Boron Family
· Group 4: The Carbon Family
· Applying Chemistry: Case study 19: Glasses and ceramics
Unit 20. The Main Group Elements: II. The Last Four Main Groups

· Group 5: The Nitrogen Family
· Group 6: The Oxygen Family
· Group 7: The Halogens
· Group 8: The Noble Gases
· Applying Chemistry: Case study 20: Rocket fuels
Unit 21. The d-Block: Metals in Transition

· The d-Block Elements and Their Compounds

· Complexes of the d-Block Elements
· Toolbox 21.1 How to classify isomers
· Crystal Field Theory
· Toolbox 21.2 How to predict the electron configuration of d-metal complexes
· Applying Chemistry: Case Study 21: Photochemical materials
Unit 22. Nuclear Chemistry

· Nuclear Stability
· Toolbox 22.1 How to identify the products of a nuclear reaction
· Radioactivity
· Investigating Matter 22.1: The Uses of Radioactive Isotopes
· Nuclear Energy
· Toolbox 22.2 How to determine the energy change from a change in mass
· Applying Chemistry: Case study 22: Nuclear medicine: Reducing the risks

22. Texts & Supplemental Instructional Materials 

Chemistry: Molecules, Matter and Change, Fourth Edition
By Loretta Jones (U. of Northern Colorado) & Peter Atkins (Lincoln College, Oxford U.)

23. Key Assignments

In addition to unit by unit problem sets, tests, and laboratory experiments and field studies, students will design and implement and applied chemistry project that will demonstrate a practical use of chemistry in the world. The project will include an oral presentation, a written report of findings, and a visual exhibition.

24. Instructional Methods and/or Strategies 

Instructional Methods include:

· Direct Instruction: lecture, reading, in class research, problem sets, presentations, and guest speakers

· Instructional Materials: textbook; primary and secondary materials, experts from the field, and electronic media

· Team Teaching which will include business, university, and community based partners

· Community based applied concept projects

· Self-directed, cooperative, and collaborative learning and laboratory projects

· Instruction adaptable to levels of learning

· Student oral presentations

25. Assessment Methods and/or Tools 

Evaluation of student performance is based on individual abilities, interests, and talents. A combination of methods are used to assess student progress. The methods available include but are not limited to the following: 

· Regular review of work by science teacher, 

· Portfolios 

· Teacher observation 

· Student demonstrations

· Student work samples 

· Written examination 

· Research projects 
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