Course: Advanced Placement Chemistry

Instructor: Mr. M. Sebald

Credits: 1
Instructional Level: Grades 12

Textbook: Chemistry (Zumdahl & Zumdahl, 7th Edition)

Additional Materials:  Chemistry: Student Solutions Guide (Hummel, Zumdahl & Zumdahl; 7th Edition)
Course Purpose:

God has given us many blessings through his physical creation. As Christians, we are in awe of the precision, order, beauty and mystery of God’s creation. In the study of chemistry, students will understand and use the part of God’s creation that deals with materials of the universe and the changes these materials undergo. The chemistry course is designed to help students:

 

· Increase in knowledge, understanding and appreciation for God’s creation.

· Develop the ability to think clearly and express ideas, orally and in writing, with clarity and logic.

· Build interpersonal and communication skills.

· Provide a base for higher-level science classes.

 

The AP Chemistry course deals with principles and issues normally found in a first year college chemistry course

Course outcomes:

 The student will be able to:

· Develop an understanding of God’s creation by discovering, comparing and organizing the structure, composition, and nature of matter.

· Demonstrate and communicate knowledge of chemistry facts, terminology, concepts and principles.

· Develop the ability to safely handle scientific equipment in order to measure and communicate scientific information.

· Develop the ability to analyze and manipulate data in order to draw and evaluate conclusions in a formal lab report.

· Demonstrate the knowledge and problem solving skills to attain a minimum score of 3 on the AP Chemistry Exam

 

Course Outline
SO = School Outcomes

DO = WLHS Science Department Outcomes

WSS = Wisconsin State Standards
Unit 1
 Chemistry as a Science

· Demonstrate the ability to organize scientific data in both table and graph form by creating computer-assisted graphs and tables that have been prepared in a manner accepted by the scientific community.

· Know, understand and demonstrate lab safety rules by passing a safety rules test.

· Demonstrate knowledge of common metric conversions by solving word problems.

· Demonstrate the ability to form derived units from base units by solving word problems.

· Understand the reasons for and the use of significant figures, scientific notation, percent error and dimensional analysis by solving word problems and applying those concepts in lab situations.

· Explain the role of applied science and pure science in daily living.

· Demonstrate the ability to select the proper measuring tool in laboratory situations and to express measurements in a manner that shows an understanding of measurement error and significant figures.

· Classify unknowns as elements compounds and mixtures by applying the characteristics of each group.

· Understand the concept of density by solving density problems and calculating the density of unknown objects.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 1-30
	Chpt. 1: 26, 28, 30, 32,34, 36, 38, 52, 54, 62, 70
	 Measurement in Chemistry

 Density of Liquids and Solids
	2-4


Atoms, Molecules and Ions 
· Trace the development of the model of the atom and the modern periodic table by identifying key people and events that have contributed to the present day understanding of these.

· Show an understanding of major groups and trends on the periodic table by predicting characteristics of elements and comparing predictions to known properties.

· Show an understanding of the rules for naming compounds by predicting the names of covalent and ionic compounds.

· Identify correct number of subatomic particles for atoms, ions and isotopes.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 39-67
	Chpt. 2:  39, 44,46, 50, 56-70 (even), 72
	Activity of Metals
	3-4


Stoichiometry
· Show an understanding of the mole concept by solving mass/mole/particle problems.

· Show an understanding of the concept of empirical and molecular formulas by solving word problems.

· Predict and confirm the formula of an unknown hydrate in a lab situation.

· Demonstrate an understanding of the composition of a chemical compound by solving percent composition problems in lab situations.

· Show an understanding of the mole concept by solving mass-mass, mass-volume and mass-particle problems

· Show an understanding of chemical equations by balancing and classifying chemical equations.

· Determine the limiting reactant and mass of products in lab activities and in word problems.

· Demonstrate and understanding of average atomic mass by calculating atomic mass from isotopic data.

· Calculate the percent yield in a reaction.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 77-114
	Chpt. 3:  28, 30, 34-58 (even), 68, 69, 70, 82, 84, 90, 92, 94, 100, 102, 106,128, 142
	 A compound of Zinc & Iodine
	5-6


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: A12.5-7 B12.4 C12.1,3,4 D12. 1-6

Unit 2

Chemical Reactions

· Demonstrate an understanding of chemical reactions by classifying reactions by type.

· Demonstrate an understanding of chemical reactions by balancing molecular equations and net ionic equations.
· Demonstrate an understanding of redox reactions by balancing redox reactions in both acid and base solutions.

· Predict if precipitate will form in a chemical reaction by using solubility rules.

· Predict the products of a chemical reaction given the names of the reactants.

· Calculate the molarity of a prepared solution.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 127-170
	Chpt. 4:  22, 24, 26, 36, 38, 40, 56, 60, 72, 74, 90, 104
	Redox Titration
	10-12


 SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.3 D12. 4-6
Unit 3 
Gases

· Show an understanding of the gas laws formulated by Boyle, Charles, Dalton and Graham by solving various gas law problems and predicting the behavior of gases in real life situations.

· Perform calculations with the ideal gas law to find density and molar mass.

· Perform calculations for gases collected over water

· Compare real gases to ideal gases.

· Draw and interpret graphical relationships between gas variables.

· Use the kinetic theory to explain the basis for gas laws.

· Show an understanding of gas laws by applying the proper law in various situations.     
· Perform calculations in gas stoichiometry. 
	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 179-216
	Chpt. 5:  28, 34-50 (even), 54-64 (even), 67, 68, 80, 86
	 Molar Mass of an Unknown Volatile Liquid
	5-7


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.3 D12.4,5 D12.11

Unit 4
Thermochemistry

· Perform calculations with specific heat.

· Understand and discuss the use of a calorimeter in calculating specific heat.

· Draw, label and perform calculations involving heating/cooling curves, enthalpy and phase changes.

· Perform calculations involving heats of formation, entropy and free energy.

· Perform calculations involving Hess’ Law.

· Understand how the law of conservation of energy relates to flow of heat energy.
	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 229-252
	Chpt. 6:  22-30 (even), 34-40 (even), 44, 48, 52, 60, 64
	 Calorimetry
Hess’ Law
	7-10


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.4 D12. 4,5,11

Unit 5
Atomic Structure and Periodicity
· Show an understanding of major groups and trends on the periodic table by predicting characteristics of elements and comparing predictions to known properties.
· Identify characteristics of and perform calculations with frequency and wavelength.

· Know and understand what each of the four quantum numbers, n, l, ml and ms represents.

· Identify and write the four quantum numbers for an electron in an atom

· Write complete and abbreviated electron configurations for an atom or an ion.

· Identify the number and location of the valence electrons in an atom.

· Use the periodic table to apply and predict trends in atomic properties such as atomic radii, ionization energy, electronegativity, electron affinity, and ionic size.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 275-320
	Chpt. 7:  32, 46, 50, 60, 66, 80, 88-102 (even) 
	Electromagnetic Spectrum 
	7-10


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: A12.3 C12.4 D12. 1,3, 11

Unit 6
Chemical Bonding

· Show an understanding of ionic and covalent bonds by drawing Lewis dot structures of selected compounds.

· Show an understanding of ionic and covalent bonds and hybridization, by drawing Lewis dot structures, predicting polarity and reactivity based on the diagrams.

· Demonstrate on understanding of the VSEPR Theory by predicting shapes of molecules, polyatomic ions.
· Demonstrate an understanding of hybrid orbitals by assigning hybrid orbital names to the central atom.

· Predict the bond polarity of atoms given the structure.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 330-379, 391-403
	Chpt. 8:  36, 40, 44, 68, 72, 80, 88-100 (even); Chpt 9: 27, 28
	Dissolving & Polarity
	5-7


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: A12.3 C12.4 D12.1, 3,11

Unit 7
Liquids & Solids

· Explain how intermolecular forces such as surface tension, capillary action, viscosity, vapor pressure, and boiling point affect the properties of liquids.

· Understand properties such as boiling point by ranking substance in increasing or decreasing order.

· Understand the different types of solids and the properties of each type.

· Know and describe the characteristic points of heating and cooling curves.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 425-474
	Chpt. 10:  36-40 (even); 98
	Vapor pressure of Liquids
	5-7


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.4

Unit 8
Kinetics

· Identify factors that effect reaction rates.

· Calculate rate of production and rate laws from given data.

· Use the integrated rate law to determine concentrations at a given time and to determine the half-life and order of reaction.

· Write an overall reaction mechanism and identify catalysts and intermediates that are present.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 527-566
	Chpt. 12:  20-48 (even); 54-68 even
	Crystal Violet Lab
	10-12


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: A12.3 C12.4 D12.3,5,11
Unit 9
Equilibrium

· Write equilibrium expressions for a given reaction.

· Calculate Q and compare it to K to determine if the reaction is at equilibrium.

· Demonstrate an understanding of LeChâtlier’s principles by predicting shifts in equilibrium when stress is put on the system.

· Demonstrate an understanding of gaseous equilibrium by doing calculations of partial pressures, Kp, and ΔGo .
	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 579-612
	Chpt. 13:  18-64 (even)
	Determining Kc
	14-16


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.4 D12.5
Unit 10
Acids, Bases & Salts
· Be able to determine the strength of acids and bases using indicators and titrations.
· Show an understanding of pH and pOH by solving pH problems.

· Demonstrate an understanding of buffer systems by solving problems and by preparing and testing buffer solutions.

· Demonstrate an understanding of titration curves and the selection of an acid-base indicator.

· Predict the pH of a salt from its formula and then calculate the pH of the salt.

· Understand the acid-base theories of Arrhenius, Brǿnsted-Lowry and Lewis.
· Write a balanced equation for the dissolution of a salt and the corresponding solubility product expression.

· Calculate the Ksp value from the solubility of a salt.

· Perform calculations to predict if a precipitate will form when two solutions are mixed.

· Use quantitative analysis to separate a mixture of ions.

· Predict the effect of a common ion on the solubility of a salt and perform calculations.

· Calculate the pH of titrations involving strong acid/strong base, weak acid/strong base, weak base/strong acid.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk 623-671; 681-738
	Chpt. 14:  28-58 (even), 100, 102, 106, 114, 120, 126 Chpt. 15: 76-100 (even)
	Standardization of a base
Molar mass of an unknown acid

Determining the % of acid in vinegar

Titration of antacids

Titration curves

Qualitative Analysis 
	20-22


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: A12.4 C12.4 D12.1,4-6,11 

Unit 11
Electrochemistry

· Be able to apply the concept of voltage in half-reactions by constructing electrochemical cells, predicting and measuring voltage.
· Be able to identify components of a battery and identify the element that is being oxidized and reduced.

· Determine which reactions occur at the anode and cathode during electrolysis. 

· Calculate cell potential under non-standard conditions using the Nernst equation.

· Identify and compare the two types of electrochemical cells: galvanic and electrolytic. 

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk  791-829
	Chpt. 17: 26-46 (even); 52-56 (even)
	Electrochemical Cells
	5-7


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.4 D12.1,3,11
Unit 12
Nuclear Chemistry

· Identify the products of nuclear decay.
· Understand and write equations using alpha, beta and gamma radiation.

· Use a graph to predict the type of radioactive decay that occurs in an element.

· Calculate the half life of radioactive decay and to calculate the amount of material remaining after a specific amount of time.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk  841-867
	Chpt. 18: 12-20 (even); 30, 50
	Half-life of Cs131
	5-7


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.4 D12.1-4, 11, 12

Unit 13
Organic Chemistry
· Understand and use the naming system for organic compounds and functional groups.

· Draw and name isomers of alkanes and alkenes.

	Reading
	Homework
	Lab Activity
	# of Days

	Txtbk  997-1003; 1007-1016

	Chpt. 22: 14-44 (even)
	Formation of an Ester
	3-6


SO: 1,2,3,6

DO: 1.1-2, 2.1, 3.2, 4.1-3

WSS: C12.4 D12.1,11,12

Lab Activities and Objectives

All labs are student directed unless indicated.

Students are required to keep a cumulative record of lab activities in a laboratory notebook. The lab notebook will include an index with lab title, date and page numbers. Each lab will be documented with a title, purpose, pre-lab questions, data, calculations and conclusions along with error analysis.

	Unit
	Lab
	Objectives

	1
	Measurement in Chemistry
	To review the proper use of chemistry equipment and the use of significant figures.

	1
	Density of liquids & solids
	To use various techniques to determine the density of liquids and solids; to calculate % error in density

	1
	Activity of Metals
	To determine the activity of various metals by a reaction with acid; compare activity to known values

	1
	A compound of Zn & I2
	To synthesize a zinc-iodine compound and compare experimental formula to known formula

	2
	Redox titration
	To determine the % of hypochlorite ion in bleach

	3
	Molar mass of a volatile liquid
	Use gas laws to determine the molar mass of a volatile liquid

	4
	Calorimetry 
	To determine the specific heat of various metals and compare to known values

	4
	Hess’ Law
	To use temperature data to validate Hess’ law

	5
	Electromagnetic spectrum
	To determine wavelength of colors in an electromagnetic spectrum and identify an unknown spectrum by comparison with known values.

	6
	Dissolving & polarity
	To determine the solubility of various solids and liquids and to observe the function of polarity in the dissolving process

	7
	Vapor pressure of liquids
	To determine the vapor pressure of various liquids

	8
	Crystal Violet lab
	To use a spectrophotometer to determine the order of reaction

	9
	Determining Kc
	To determine the equilibrium constant in a reaction

	10
	Standardization of a base 
	To standardize a base to use in subsequent acid/base titrations

	10
	Molar mass of an acid
	To use titrations to determine the molar mass of an unknown acid

	10
	Titration of vinegar
	To use titrations to determine the % of acid in vinegar

	10
	Titration of antacids
	To determine the most cost effective antacid in controlling stomach acid

	10
	Titration curves
	To determine the pH at equivalence of strong acid/strong base, weak acid /strong base, and strong acid weak base. To determine the best indicator to use in the various titrations 

	10
	Qualitative Analysis (may be performed at any convenient place in the year)
	To determine the presence of  unknown ion(s) in solution

	11
	Electrochemical cells
	To construct electrochemical cells, measure voltage and compare to known values.

	12
	Half-life of Cs-131 (teacher demo)
	To determine the half-life of a radioactive isotope and compare to known values.

	13
	Formation of an ester
	To form an ester in the lab


Culminating Lab Activity
Green Crystal Lab (Formation of an Iron Oxalato Complex Salt)

Purpose: to determine the formula of a complex salt.

1. Synthesis of Complex

2. Preparation and Standardization of KMnO4
3. Determination of % C2O4-2 in KwFex(C2O4)y ∙ z H2O

4. Standardization of NaOH

5. Determination of % of K & Fe by Ion Exchange Chromatography

6. Determination of the % of Water in KwFex(C2O4)y ∙ z H2O

Instructional Strategies

· 45% Lecture and demonstrations

· 30% Lab Work

· 10% Individual and small group work

· 10% Test, Test Review

· 5% Audio-Visual presentations

Grading and Percentages

· Tests




50% of final grade
· Lab Reports



35% of final grade
· Group Problem Solving


15% of final grade
· Semester Exam



20% of final semester grade






