
COSLET AP CHEMISTRY 

 

AP Chemistry is the equivalent of a two-semester college general chemistry course.  Prerequisites for this course are 

one year of high school chemistry and completion of Algebra II.  Students in this course are expected to attain a depth 

of understanding of fundamentals such as atomic structure, bonding models, thermodynamics, acid-base theory, 

equilibrium, kinetics, and electrochemistry.  Students should also attain a reasonable competence in dealing with 

chemical calculations.   

 

The course is designed around 6 "Big Ideas", involving the above mentioned topics.  These Big Ideas are cited in each 

unit below and include the core scientific principles, theories, and processes governing chemical systems. Each Big 

Idea encompasses several Enduring Understandings which incorporate the core concepts that students should retain 

from the learning experience. 

Unit  Chapter in Chemistry by 

Zumdahl, 9th ed 

Big Ideas 

Chemical Foundations 1,2 1&2 

Stoichiometry 3 1&3 

Chemical Reactions 4 1,2,3 

Gases 5 1,2,3,5 

Thermochemistry and Thermodynamics 6,17 2,3,5,6 

Atomic Structure and Periodicity 7 1 

Bonding 8,9 1,2,5 

Liquids, Solids, and Solutions 10,11 1,2,5,6 

Kinetics 12 4 

General Equilibrium & Ksp 13,16 6 

Acids and Bases 14 2,3,6 

Applications of Aqueous Equilibria 15 6 

Electrochemistry 18 2,3,6 

 

 

This class meets five days a week for 90 minutes each day  “B” days are generally Laboratory days. 

Students will work in groups of two to three in lab and will maintain a bound carbon-less copy laboratory manual with 

all lab procedures, data, results and conclusions. Many of the labs will take a guided inquiry approach where students 

develop their own procedures within certain guidelines. Data will be communicated within a group and between 

groups in various manners.  Universities may ask to see this manual for proof of college-level laboratory experiences. 

General lab report guidelines are listed at the end of this syllabus.   

 

Unit: Chemical Foundations and reactions 

Big Ideas Addressed: 1,2,3,&4 

Content and/or Skills Taught: 

Recall basic chemistry information such as structure of matter, metric units, dimensional analysis, basic atomic 

structure, formula writing and naming 

Balance chemical reactions (including redox) 

Determine oxidation numbers 

Write net-ionic reactions 

Solve molarity and dilution problems 

Solve solution stoichiometry problems, including titration, precipitation, and redox. 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapters 1,2,&3 homework problems 

Ion quiz  

Zumdahl Chemistry, Chapter 4 homework problems 

Worksheet of old AP free-response problems 

Quizzes 

Teacher-generated tests 

Laboratory Experiments: 
Analysis of food dyes in bevrages.  

LO:  2.10       SP: 4.3, 5.1, 5.3 



(Guided Inquiry)- Physical and Chemical Changes- 

Students identify criteria and develop procedures to classify changes as physical, chemical or ambiguous.  

LO: 3.1   SP: 3.1-3.3,4.1-4.3,5.1-5.3,6.1 

 

Unit: Stoichiometry 

Big Ideas Addressed:1&3 

Content and/or Skills Taught: 

Solve stoichiometry problems (including empirical and molecular formulas, combustion analysis, and limiting reagent 

problems) 

Mass psectroscopy 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 3 homework problems 

Worksheet of released AP free-response problems 

Teacher-prepared test 

Activity: 

LO 1:17,3.1  Students will review the law of conservation of mass by creating multiple representations (formula 

equations, mathematical equations, particulate representation of reactions) for several reactions.  

Lab Experiments:  
Gravimetric analysis of a barium solution  

LO:  1.2  SP: 2.2,3.2,4.3 

(Guided Inquiry Lab) Stoichiometry (CB #7) 

Students develop and perform a procedure to determine the relative amounts in a mixture of NaHCO3 and Na2CO3.   

LO: 3.5  SP: 2.1,2.2,4.2,5.1,5.2,6.1,6.4 

 

Students will investigate the principles of gravimetric analysis of a calcium carbonate sample.  They will then plan 

and perform an analysis of hard water samples to determine the calcium content. 

LO: 1.9   SP: 1.5,2.2,4.2,5.1,5.3,6.2,6.4,7.1,7.2 

(Guided Inquiry Lab) Acidity of Beverages (Flinn #4) 

Students will investigate indicators and will design and perform an experiment to determine the acidity of a fruit juice 

using titration procedures.  

LO: 1.20  SP: 2.2,3.1,4.2,5.1,6.4,7.1 

 

Unit: Gases 

Big Ideas Addressed:1,2,3,5 

Content and/or Skills Taught: 

Use the gas laws (Boyle’s, Charles’, Gay-Lussac’s, Dalton’s, Combined, Ideal,) to solve problems 

Solve gas stoichiometry problems 

State and apply the kinetic molecular theory of gases 

Explain and calculate deviations caused by molecular size and attractions 

Note:  Gases will not be taught or tested as a separate unit.  The concepts will be imbedded in previous and 

subsequent units and assessed in those units. 

 

Unit: Thermochemistry/Thermodynamics 

Big Ideas Addressed:2,3,5,6 

Content and/or Skills Taught: 

Solve enthalpy and calorimetry problems including use of heats of formation, Hess’s Law and stoichiometry. 

Describe entropy and the 2nd Law of Thermodynamics 

Calculate entropy 

Calculate free energy 

Solve free energy-equilibrium problems 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 6 & 17 homework problems 

Worksheets of released AP free-response questions 

Teacher-prepared Test 

 

 



Activities: 

LO: 5.8  Students will use a worksheet to practice determining heat of reaction using bond energies. The students will 

also sketch a reaction profile for each reaction. 

  

Lab Experiments: 

(Guided Inquiry) The Hand Warmer Challenge- CB #12 

-After determination of heats of reaction, students will design an effective and inexpensive handwarmer. 

LO:  5.7  SP: 1.4,2.2,2.3,.2,5.1,5.3,6.4,7.2 

 

Unit: Atomic Structure and Periodicity 

Big Ideas Addressed:1 

Content and/or Skills Taught: 

Solve wavelength/frequency/energy problems 

Describe a timeline of atomic theory development and evidence that led to these developments 

Relate an element’s position on the periodic table to its electron arrangement 

Identify applications of various types of spectroscopy and interpret data from visible light spectroscopy and 

photoelectron spectroscopy. 

Explain periodic trends and exceptions to trends in ionization energy, electron affinity, atomic radii, ionic radii, and 

electronegativity 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 7 homework problems 

Quiz 

Worksheet of old AP free-response problems 

Teacher-prepared Test 

Activity:  
LO: 1.7  POGIL activity-  Students will investigate PES through a classroom inquiry activity and learn how to 

interpret PES graphs as evidence of electronic arrangement. 

Lab Experiments: 

(Guided Inquiry) Spectroscopy- CB #1 

Students will prepare a standard curve and design an experiment to determine the concentration of a colored dye in a 

sports drink. 

LO: 1.15  SP: 2.2,4.1,4.2,5.1,6.4 

(Guided Inquiry) Spectrophotometry- CB #2 

Students will investigate optimum wavelengths for various ions and design an experiment to determine the percent 

copper in a sample of brass. 

LO:   1.16  SP: 2.2,4.1,4.2,5.1,6.4 

 

Unit: Bonding 

Big Ideas Addressed: 1,2,5 

Content and/or Skills Taught: 

Describe the relationship of bond polarity to bond type 

Calculate energy involved in the formation of ionic compounds including lattice energy 

Use bond energies to determine enthalpy of reaction 

Draw Lewis structures, predict molecular shapes and bond angles using VSEPR 

Draw resonance structures 

Determine bond hybridization and # of sigma and pi bonds 

Use Molecular Orbital Bonding Model to determine bond order and predict stability of molecules. 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 8 & 9 homework problems 

Quiz 

Worksheet of old AP free-response problems 

Teacher-prepared test 

Activity:  
LO: 2.21  Balloon activity:  Students will use balloons, as well as molecular modeling computer sites, to visualize 3-D 

molecular shapes 

 



Unit: Liquids, Solids, and Solutions 

Big Ideas Addressed: 1,2,5,6 

Content and/or Skills Taught: 

Predict types of intermolecular forces based on bonding. 

Predict behavior of matter based on type of intermolecular forces 

Calculate energy changes involved in phase changes 

Describe role of vapor pressure in changes of state 

Calculate Born-Haber Cycle problems 

Calculate solution concentration using molarity and mole fraction 

Describe and predict solubility based on structure, pressure and temperature 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 10 & 11 homework problems 

Quiz 

Worksheet of released AP free-response questions 

Teacher-prepared test 

Laboratory Experiments: 

(Guided Inquiry) Bonding (College Board #6) 

Students will design and perform an experiment to determine the types of bonding in solids.   

LO: 2.22 SP: 1.1, 4.2,6.2,6.4,5,7.1 

 

Unit: Kinetics 

Big Ideas Addressed: 4 

Content and/or Skills Taught: 

Write integrated and differential rate laws 

Use experimental data graphically to determine order of a reaction 

Describe the role and action of catalysts 

Select possible reaction mechanisms 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 12 homework problems 

Worksheet of old AP free-response questions 

Teacher-prepared test 

Activity: 

LO: 4.2 Using simulated laboratory data on a worksheet, students will determine rate laws for reactions (from simple 

to more challenging)for both differential and integrated rate laws.   

Laboratory Experiments: 

(Guided Inquiry Lab) Kinetics Factors- (Carolina Biological Lab #10) 

-Concentration and temperatures of two reactants are varied to determine the order of the reaction and the effect of 

temperature changes.  

LO:  4.1  SP:3.1,3.2,4.1,4.2,4.3,5.1,5.2,5.36.1,6.2,6.4 

Crystal Violet Decolorization 

-Crystal Violet is reacted with NaOH.  The color decrease is monitored over time with a colorimeter and data is 

graphed to determine the order of the reaction.  

LO: 4.2  SP:1.4,2.1,2.2,5.1,6.4 

 

Unit: General Equilibrium 

Big Ideas Addressed: 6 

Content and/or Skills Taught: 

Describe the conditions of equilibrium 

Calculate Kc, Kp, or concentrations given initial conditions for solutions and gases using RICE diagrams 

Predict effects of stresses on equilibrium (LeChatelier’s Principle) 

Calculate solubility or Ksp for sparingly soluble salts 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 13 & 17 homework problems 

Quiz 

Worksheet of old AP free-response questions 

Teacher-prepared Test 



Activity: 

LO:6.8  Students will use a computer simulation to investigate the affects of changes in concentration, pressure, and 

temperature on equilibrium position.   

Laboratory Experiments: 

(Guided Inquiry)  LeChatelier’s Principle (AP Lab Manual for Zumdahl (new) by John Little) 

Students perform small-scale experiments that involve creating and stressing equilibrium systems. They then must 

design and carry out specified tasks to produce designated products. 

LO: 6.9  SP:4.1,4.2,4.3,5.1,6.2,6.4 

 

Unit: Acids and Bases 

Big Ideas Addressed: 2,3,6 

Content and/or Skills Taught: 

Identify properties of and differentiate between acids and bases 

Calculate pH and pOH of strong acid and base solutions 

Calculate pH, pOH, Ka, and Kb for weak acid and base solutions 

Relate structure of acids to strength of acids 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 14 homework problems 

Quiz 

Teacher-prepared test 

 

Unit:   Applications of Aqueous Equilibria 

Big Ideas Addressed: 6 

Content and/or Skills Taught: 

Calculate pH when a common ion is present 

Write equations for buffer reactions 

Predict and calculate acid-base properties of salts 

Calculate pH of buffer solutions 

Calculate pH at several points during a titration process 

Choose correct indicators for titrations 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 15 homework problems 

Worksheets of old AP free-response questions 

Teacher-prepared Test 

Activity:  

LO 6.13-6.17  Given simulated titration data, students will calculate the pH at 6 points along a titration curve for both 

a weak acid-strong base titration and for a weak base-strong acid titration. 

Laboratory Experiments: 

Determination of the Ka of Weak Acids (adapted from Flinn-old) 

Various weak acids are titrated to the half-equivalence point to determine Ka (using electronic pH meters)   

LO:  6.13  SP: 2.1,2.2,4.3,5.1,5.3,6.1 

(Guided Inquiry Lab) Acid-Base Titration (College Board #14) 

Students will design and conduct titration procedures, to prepare titration curves and determine the concentration of 

unknown acids and bases. 

LO: 6.13   SP: 1.1,1.2,1.4, 2.1,2.2,3.3,4.1-4.4,5.1-5.3,6.1,6.2,7.2 

(Guided Inquiry Lab) Determination of the % Acetic Acid in Mustard  (Chemistry Olympiad) 

Students titrate mustard packets with NaOH to determine % acetic acid.  

LO: 6.13  SP: 2.1,2.2,4.1-4.3,5.1-5.3,6.1,6.4 

 

 

 

 

 

 

 

 



Unit:   Electrochemistry 

Big Ideas Addressed: 3,5,6 

Content and/or Skills Taught: 

Sketch and describe galvanic cells 

Calculate cell potentials 

Use reduction potentials to predict reactivity 

Predict reactions occurring in electrolysis  

Calculate current or mass of substance consumed or plated out in electrolysis problems 

Calculate free energy and cell potential relationships 

Major Assignments and/or Assessments: 

Zumdahl Chemistry, Chapter 18 homework problems 

Worksheet of old AP free-response questions 

Teacher-prepared test 

Activity: 

LO: 3.12  Students will use a computer simulation and a worksheet to perform calculations and predictions on voltaic 

and electrolytic cells.   

Laboratory Experiments: 

Electrochemical Cells   

Small-scale voltaic cells are prepared with Zn, Cu, Ag, Fe, Al, and Mg.  Standard cell potential is measured to 

determine relative electrode potentials.  Concentrations are varied to investigate the Nernst equation. Reactions are 

performed to determine Ksp values from voltages 

LO:  3.12,3.13   SP: 1.1,2.1,4.3,5.1,5.3,6.2 

Analysis of Bleach   (adapted from Flinn-old) 

Bleach is diluted and titrated with sodium thiosulfate to determine the % NaOCl.  The end point is determined by the 

decolorization of an iodine-starch complex.  

LO: 3.9  SP:  1.0,2.2,4.3,5.1,6.1 

 

Other: 

Preparation of Aspirin 

Aspirin is prepared from acetic anhydride and salicylic acid.  %Yield is calculated and melting point is determined.  

LO: 3.5 SP: 2.2,4.3,5.1,6.1 

Tie-Dyeing 

Students tie-dye items of their choosing with fiber reactive dyes, while investigating the bonding concepts that bind 

the dyes to the fibers. 

LO: 2.14 SP:7.1 

Textbook:   

Chemistry, 9th Edition 

Steven and Susan Zumdahl 

Brook/Cole/Cengage Learning 

2014 

 

 

 

 

 

 

Quest assignments (on-line homework) each student must obtain a UT EID and a quest account.  Students will then join my 

“class” in quest.  All quest assignments must be completed by their final due date, after which the answers with solutions will 

be posted. 

 

 

 

 

 

 

 



 

 

ADVANCED PLACEMENT CHEMISTRY 

LABORATORY REPORT GUIDELINES 

 

     Lab reports will be written up in bound laboratory notebooks that produce a carbonless copy of each page.  A copy 

will be torn out and turned in for grading, leaving you with a copy of each lab in your book.  Some colleges and 

universities want to see your lab notebook before granting credit for chemistry lab classes.  Therefore, it is important 

that you keep a neat, accurate representation of your laboratory work. 

 

 

 

LAB FORMAT 

 

All lab reports must be handwritten in blue or black ink.  All errors should be drawn through with a single line.  No 

whiteout! 

 

Each lab should include the following parts: 

I.        Title, your name, date 

II.      Objective (purpose of the lab) 

III.     Procedure (Do not copy the lab handout.  Simplify! On inquiry labs, list your planned procedure and leave extra 

 spaces for necessary changes and additions) 

IV. Pre-lab Questions (These are usually found at the end of the lab. Write the question and the answer.) 

V. Data Tables, if applicable(Any tables needed should be drawn before entering the lab area.) 

VI. Observations  (Record all observations directly into your lab book at the time of observation) 

VII. Calculations and Graphs, if applicable   

VIII. Conclusion  (This is the most important section! It includes your interpretation of what took place in the lab. 

Discuss your results.  Include errors and how they affected your results. ) 

IX. Questions (Write question and answer to any end of experiment questions.) 

 

***Parts I -IV and empty data tables must be written up before you can enter the lab!  If this is not done in time, the 

student will receive a 50 pt deduction on the lab grade.  All data and observations must be recorded directly into the 

lab notebook at the time of the lab!  No additional papers may be taken into the laboratory area. 

 

Contact information: 

Email:  cosletm@ltisdschools.org 

Phone:  512-533-6100 

 

mailto:cosletm@ltisdschools.org

