Ms. Chang, Science Department

cchang@ouhsd.k12.ca.us

Adolfo Camarillo High School, 2004-2005

Chem Study

Course Description: Chemistry is a science dealing with the structure and composition of materials. It is a highly mathematical science which requires students to be able to relate to what was covered in class to situations which are presented in tests and laboratory experiences.  Thinking is essential.  As in a language, the study of chemistry is cumulative in nature. 

Textbook: Chemistry, Fifth edition, Wilbraham et al. Prentice Hall, 2000

Lab experiments:  Grading will be depending on lab write ups and group effort. These 1-2 page explanations of the work we do are worth 10-20 points each.  Lab reports copied from another student will be counted as if no lab report were submitted. If students work in groups during a particular experiment, each student is expected to hand in his own lab report. The data for each member will be identical but the remaining sections of the lab report should not be. 

Tests/Quizzes/Finals:  You will be tested about every chapter with a final at the end of each semester. Unannounced quizzes will be based on the previous day’s material and homework. Quizzes are not made up if missed. If a student is absent the day before a test, he/she must take the test on the scheduled day. If a student is absent on the test day, he/she must take a make up test the day the student returns to school. If a student is absent for multiple days because of serious illness, any make up tests will be arranged on an individual basis. 
Homework: Homework assignments must be turned in on the due date. We will go over the solutions of the homework on the day the problem is due.  Once we go over the solutions, they cannot be accepted for grading. If you will be absent on the day an assignment is due, and if you know in advance, you must turn it in ahead of time or send it to school with someone.  Another option is to submit it through my email address (cchang@ouhsd.k12.ca.us).  If you are absent on the day an assignment is due and if you do not make arrangements to deliver the problem set on the due date, then you will receive a zero. Since two scores will be dropped, this should cover any excused absences. If there are extenuating (excused) circumstances which cause you to miss more than two problem sets in a given quarter, we will make other arrangements.

Notebook: On the day of your second semester final, I will be collecting your notebook. You should organize your notebook by chapters with tabs. It will be submitted in a three-hole binder. The notebook is worth 50 points.

Final Exam: The semester final exam is cumulative. It will be worth 300 points.

Plagiarism/Cheating: NO PLAGIARISM/CHEATING WILL BE TOLERATED. First offense: Zero on the assignment and parent conference will be arranged. Second offense: You will receive a “Fail” in the course. 
Grading Scale: 

A (90.0% - 100%)

B (80.0% - 89.9%)


C (70.0% – 79.9%)


D (60.0% - 69.9%)

Fail (59.9% or below)

Classroom Rules:

Following the classroom rules will ensure the highest learning environment for all students. Any infraction may result in points deduction. 
1. RESPECT EACH OTHER.

2. COME TO CLASS ON TIME.
3. BEGIN THE START UP ACTIVITY WITHIN 1 MINUTE AFTER THE TARDY BELL.
4. ATTEND TO PERSONAL NEEDS BEFORE COMING TO CLASS.
5. BRING REQUIRED MATERIALS EVERY DAY.
6. BE POLITE.
7. FOLLOW THE TEACHER’S DIRECTIONS IMMEDIATELY.
Course Outline:

	Chapter
	Topics
	Standards

	3 & 4
	· Scientific Measurement

· Problem Solving in Chemistry
	4e, 4f

	5
	· Atomic Structure and the Periodic Table
	1a,1b, 1c, 1d, 1e, 1h, 1i

	6
	· Chemical Names and Formulas
	1d, 2a, 3d

	7
	· Chemical Quantities
	3a, 3b, 3c, 3d, 3f, 4d

	8
	· Chemical Reactions
	3a, 3d

	9
	· Stoichiometry
	3d, 3e

	10
	· States of Matter
	2d

	11
	· Thermochemistry
	7a, 7b, 7c, 7d, 7e

	12
	· The Behavior of Gases
	3d, 4a, 4b, 4c, 4d, 4f, 4g, 4h, 4i

	13 & 14
	· Electrons in Atoms

· Chemical Periodicity
	1g, 1j

	15
	· Ionic Bonding and Ionic Compounds
	2a, 2c

	16 & 25
	· Covalent Bonding

· Hydrocarbon Compounds
	2b, 2e, 2f, 2g

10a, 10b, 10c, 10d, 10e, 10f

	17
	· Water and Aqueous System
	2d, 2h

	18
	· Solutions
	6a, 6b, 6c, 6d, 6e, 6f

	19
	· Reaction Rates and Equilibrium
	7f, 8a, 8b, 8c, 8d, 9a, 9b, 9c

	20
	· Acids and Bases
	5a, 5b, 5c, 5d, 5e, 5f, 5g

	21
	· Neutralization
	5f, 5g, 9a, 9c

	22
	· Oxidation-Reduction Reactions
	3g

	23
	· Electrochemistry
	

	28


	· Nuclear Chemistry
	1f, 11a, 11b, 11c, 11d, 11e, 11f, 11g


Chemistry

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:

a) Students know how to relate the position of an element in the periodic table to its atomic number and atomic mass.

b) Students know how to use the periodic table to identify metals, semimetals, nonmetals, and halogens.

c) 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.

d) Students know how to use the periodic table to determine the number of electrons available for bonding.

e) Students know the nucleus of the atom is much smaller than the atom yet contains most of its mass.

f) 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.

g) 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.

h) 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.

i) 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.

j) Students know spectral lines are the 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:

a) Students know atoms combine to form molecules by sharing electrons to form covalent of metallic bonds or by exchanging electrons to form ionic bonds.

b) Students know chemical bonds between atoms in molecules such as H2, CH4, NH3, H2CCH2, N2, Cl2, and many large biological molecules are covalent.

c) Students know salt crystals, such as NaCl, are repeating patterns of positive and negative ions held together by electrostatic attraction.

d) 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.

e) Students know how to draw Lewis dot structures.

f) Students know how to predict the shape of simple molecules and their polarity from Lewis dot structures.

g) Students know how electronegativity and ionization energy relate to bond formation.

h) 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:

a) Students know how to describe chemical reactions by writing balanced equations.

b) Students know the quantity one mole is set by defining one mole of carbon 12 atoms to have a mass of exactly 12 grams.

c) Students know one mole equals 6.02 x 1023 particles (atoms or molecules).

d) Students know how to determine the molar mass of a molecule from its chemical formula and 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.

e) 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.

f) Students know how to calculate percent yield in a chemical reaction.

g) 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:

a) Students know the random motion of molecules and their collisions with a surface create the observable pressure on that surface.

b) Students know the random motion of molecules explains the diffusion of gases.

c) 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.

d) Students know the values and meanings of standard temperature and pressure (STP).

e) Students know how to convert between the Celsius and Kelvin temperature scales.

f) Students know there is no temperature lower than 0 Kelvin.

g) Students know the kinetic theory of gases relates the absolute temperature of a gas to the average kinetic energy of its molecules or atoms.

h) Students know how to solve problems by using the ideal gas law in the form of PV = nRT.

i) 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:

a) Students know the observable properties of acids, bases, and salt solutions.

b) Students know acids are hydrogen-ion-donating and bases are hydrogen-ion-accepting substances.

c) Students know strong acids and bases fully dissociate and weak acids and bases partially dissociate.

d) Students know how to use the pH scale to characterize acid and base solutions.

e) Students know the Arrhenius, Bronsted-Lowry, and Lewis acid-base definitions.

f) Students know how to calculate pH from the hydrogen-ion concentration.

g) 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:

a) Students know the definition of solute and solvent.

b) Students know how to describe the dissolving process at the molecular level by using the concept of random molecular motion.

c) Students know temperature, pressure, and surface area affect the dissolving process.

d) Students know how to calculate the concentration of a solute in terms of grams per liter, molarity, parts per million, and percent composition.

e) Students know the relationship between the molality of a solute in a solution and the solution’s depressed freezing point or elevated boiling point.

f) Students know how molecules in a 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:

a) Students know how to describe temperature and heat flow in terms of the motion of molecules (or atoms).

b) Students know chemical processes can either release (exothermic) or absorb (endothermic) thermal energy.

c) Students know energy is released when a material condenses or freezes and is absorbed when a material evaporates or melts.

d) Students know how to solve problems involving heat flow and temperature changes, using known values of specific heat and latent heat of phase change. 

e) Students know how to apply Hess’s law to calculate enthalpy change in a reaction.

f) 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:

a) Students know the rate of reaction is the decrease in concentration of reactants or the increase in concentration of products with time.

b) Students know how reaction rates depend on such factors as concentration, temperature, and pressure.

c) Students know the role a catalyst plays in increasing the reaction rate.

d) 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:

a) Students know how to use LeChatelier’s principle to predict the effect of changes in concentration, temperature, and pressure.

b) Students know equilibrium is established when forward and reverse reaction rates are equal.

c) Students know how to write and calculate an equilibrium constant expression for a reaction.

Organic Chemistry and Biochemistry

10. The boding 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:

a) Students know large molecules (polymer), such as proteins, nucleic acids, and starch, are formed by repetitive combinations of simple subunits.

b) 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.

c) Students know amino acids are the building blocks of proteins. 

d) 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.

e) Students know how to identify the functional groups that form the basis of alcohols, ketones, ethers, amines, esters, aldehydes, and organic acids.

f) 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:

a) Students know protons and neutrons in the nucleus are held together by nuclear forces that overcome the electromagnetic repulsion between the protons.

b) 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.

c) Students know some naturally occurring isotopes of elements are radioactive, as are isotopes formed in nuclear reactions.

d) 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.

e) Students know alpha, beta, and gamma radiation produce different amounts and kinds of damage in matter and have different penetrations.

f) Students know how to calculate the amount of a radioactive substance remaining after an integral number of half lives have passed.

g) Students know protons and neutrons have substructures and consist of particles called quarks.
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