AP Chemistry Syllabus

Mr Matthew Shuman

Room 494

770.781.2264 EXT 100494

mshuman@forsyth.k12.ga.us
Text: Chemistry The Central Science ($120.97)
Supplies:

· 1 ½ inch 3 ring binder with dividers for each unit and chemical equations (12)

· Scientific Calculator

· Composition Notebook

· Highlighter

· Pencil, blue/black ink, paper

· *webassign card ($10) *

 Welcome! AP Chemistry is one of the most challenging science courses you will take. Be prepared to work, learn, and have a little fun! Students are expected to do pre-reading prior to class. Lecture time is spent making connections through discussion and manipulation of appropriate calculations. Students are expected to do basic introductory problems, so that class time is devoted to understanding laboratory concepts and mastery of material, rather than introduction of concepts. A significant amount of class time is devoted to learning how to approach calculations and sample AP problems. Students are expected to present any work from the lab or homework to the class, in a clear understandable manner. I have 2 main purposes in everything we do in this class:

 (1) You learn chemistry in safe environment and 

(2) You are prepared for the AP chemistry exam in May.

 I will reiterate…Be prepared to work!

Grading

Course Average =

42.5% (1st semester) + 42.5%(2nd semester) + 15% EOCT/Final

1st and 2nd semester Course work

Summative (60%) - Unit Tests

Formative (40%) - homework, labs, quizzes


Homework: Problem sets will be assigned for each unit and will be handed in before the test. It is essential to work the problems throughout the unit and check your calculations in the completed problem sets (which will remain in the classroom). Showing work is required, as on the AP Exam. You will  receive a completion grade for the problem sets. The more time you spend working on the problems, the more successful you will be in this class. You need to plan 5-7 hours a week outside of class to complete homework and prelab assignments. I suggest forming a study group with one or two other students who you can easily meet with outside of class. An online assignment may also be used.
Tests: Unit Tests are given and generally composed of AP type multiple choice, AP type essay questions and AP type computation problems. Because of the nature of AP chemistry, test dates are decided in advance and we must adhere to the schedule to cover all of the content. The dates are subject to change based on unforeseen events in the school day.

Quizzes: Frequent, short, timed quizzes are given as a formative assessment, to check for mastery prior to a test.

“Office Hours”

· Monday    7:45-8:15

· Tues & Thur    

7:45-8:15, 3:45-4:30

· By Appointment                      

· Review Sessions

TBA in Spring



Laboratory: The chemistry laboratory is essential to the AP Chemistry course. Data gathered in the lab setting is often used to illustrate the conceptual knowledge presented in the course lectures. Labs are conducted in a traditional lab setting by students working in pairs. Each students turns in an individual lab notebook at announced times. Labs are chosen for the content covered and for the laboratory techniques students must master. 

*Webassign*

-Students submit their answers and receive immediate feedback. 

-In creased opportunity to practice skills at the students own pace, 

-Most colleges and universities use Webassign or a similar format service to deliver homework and tests

-Learning for mastery rather than completion grades.


More on the Lab…

~Students are expected to purchase a composition notebook

~Lab handouts are given out prior to the assigned lab dates or are posted on Angel. Students are expected to prepare for lab prior to the lab date by completing the pre-lab exercises, having the title, purpose, procedure and raw data tables ready for collection of data. You will not be allowed to do the lab during class unless you have the prelab completed.

~Following collection of the data, students are expected to complete the lab including any graphs, calculations, post lab questions, error analysis, discussion and conclusion. This will usually be done outside of class. Notebooks will be collected a few days after the data is collected (and always announced)!

~Lab notebooks are expected to become a portfolio of lab work, in order that universities may evaluate your lab experience for credit at the university level.

Lab safety rules are reviewed and enforced at all times. Goggles are worn at ALL times during labs. Not following lab safety procedures will result in removal of the student from lab and a lab grade of zero. A signed safety contract must be returned before you may begin a lab.




General Course and Pacing Guide

See course descriptive outline on the website for a more detaiedl representation of topics.

Unit
Unit Topic
Days
 Test Dates*

1
The Basics 
15
Aug 28th 



Ch 1: Matter and Measurement  (Review)
2




Ch 2: Atoms Molecules and Ions (Review)
1




Ch 3: Stoichiometry: calculations (Review)
6




Ch 4: Aq Reactions & Solution Stoichiometry
6


2
Gases
12
Sept 16h 


Ch 10: Gases



3
Thermodynamics
16
Oct 8th 


Ch 5: Thermochemistry




Ch 19: Chemical Thermodynamics



4
Atomic Structure 
11
Oct 26th 


Ch 6: Electronic Structure of Atoms




Ch 7 : Periodic Properties of Elements



5
Bonding and Organic
14
Nov20th 


Ch 8: Basic Concepts of Bonding
5



Ch 25: Organic Overview
3



Ch 9: Molecular Geometry and Bonding Theories
7


6
Chemical Forces and States of Matter
15
Dec 18h 


Ch 11: Intermolecular Forces
9



Ch 13: Properties of Solutions
8


7
Kinetics 
13
Jan 22nd    


Ch 14: Chemical Kinetics

  

8
Equilibrium
45



Ch 15: Chemical Equilibrium
15
Feb 12th   


Ch 16: Acid- Base Equilibrium
15
March 9th  


Ch 17: Aqueous Equilibrium
15
March 30th   

9
Electrochemistry  Ch 20
13
April 28th

10
Nuclear Ch 21
5
May 5th     


Review
5



AP Exam the BIG DAY!!! Tuesday. 8am

May 11th

**** Students are expected to take the AP Chemistry exam in May.****

This is a tentative test date schedule to help keep us “on track” to complete all of the content before the AP chemistry exam. Test dates are subject to change due to unforeseen events. Students will be notified of the change.

AP Lab Schedule

General Laboratory Outline

Unit Topic

Labs

First Semester



Unit 1: The Basics  
1
Synthesis of Alum

Ch 1: Matter and Measurement  

Green Crystal Lab series

Ch 2: Atoms Molecules and Ions
2a
Synthesis of complex iron salt

Ch 3: Stoichiometry: Calculations ….
2b
Standardization of KMnO4

Ch 4: Aq Reactions & Solution Stoichiometry
2c
% water in iron oxalate complex salt


2d
% oxalate in the iron oxalate complex salt

Unit 2: Gases 
3
Determination of R: The Gas Law Constant

Ch 10: Gases
4
Oxidation-Reduction Titration

Unit 3: Thermodynamics 



Ch 5: Thermochemistry
5
Thermochemistry and Hess’s Law

Ch 19: Chemical Thermodynamics
6
Heat of Neutralization

Unit 4: Atomic Structure 



Ch 6: Electronic Structure of Atoms
7*
Qualitative Analysis Lab series*

Ch 7 : Periodic Properties of Elements

*This is a series of labs totaling 12 hours

Unit 5: Bonding and Organic 



Ch 8: Basic Concepts of Bonding
8
Kool-aid Liquid Chromatography 

Ch 25: Organic Overview
9
Separation of dyes TLC chromatography

Ch 9: Molecular Geometry and Bonding Theories
10
Activity series of metals

Units 6: Liquids, Solids and Solutions 



Ch 11: Intermolecular Forces 
11
Spectrophotometric Analysis: Beer’s Law

Ch 13: Properties of Solutions 
12
Molecular Mass by Freezing Point Depression

Second Semester



Unit 7: Kinetics  



Ch 14: Chemical Kinetics
13
Study of the Kinetics of a Reaction

Units 8: Equilibrium 

Acid Base Titrations

Ch 15: Chemical Equilibrium 
14
Determination of the Equilibrium Constant

Ch 16: Acid- Base Equilibrium 
15
Ka of a Weak Acid

Ch 17: Aqueous Equilibrium  
16
Ksp Lab: Molar Solubility: Common-Ion effect


17
Acid Base Titration/ Buffer Soln.

Unit 9: Electrochemistry 



Ch 20 Electrochemistry 
18
Electrochemical Cells


19
Preparation of Esters

22 labs total. Additional “activity” labs are done as needed to reinforce concepts.

**Labs may be substituted during the semester, but the same concepts will be emphasized**

How to Write Up a Chemistry Lab:

 A few rules:

· Use blue or black in only

· Cross out mistakes with a single line (no white out or “scribble out”.

· Do not remove pages.

· On the first page, write your name, the course, and the the date.

· Save the next three pages for a table of contents. For each lab, note the prelab, procedure, data, and analysis.

· Each page should be numbered consistently in your notebook.

Pre Lab (this must be complete or you may not begin the lab)

1. Title

2. Introduction ( purpose) 

· Begin the opening paragraph of the Introduction by stating the scientific concept (principle, theory, law) or laboratory procedure.

· Write in sentence form the objectives for this lab--specific things you are being asked to do in the lab, such as measure, analyze, observe, test something, etc. Then, continue the paragraph by describing the purpose of the lab--how the achievement of these objectives are designed to help you learn about the scientific concept or procedure of the lab. 

· Include a safety section. The main focus it to know about the chemicals you are using. You should have a list of the chemicals and their safety information. You may look them up on the internet, plan to come in early/stay late to review my MSDS notebook.

3. Pre-lab questions answered    

· PreLab prepares you to get the most out of your lab. It consists of a series of questions for you to answer before you do the lab.

4. Methods ( procedure) 

· Using your lab manual, handouts, and notes, describe in bulleted form or flow chart how you will do the lab. The point is to demonstrate that you have a solid grasp of the lab procedures. You should also include a labeled drawing of the set-up for the experiment.

· Provide enough detail of the materials you used and the methods you followed so that someone else could repeat the procedure. 

· Make sure to note any differences between the procedures presented in the lab manual and what you actually did (I suggest noting these changes in a different color ink – blue or black). This will be very important when you are writing the discussion portion of your report. Remember that the Methods should only describe what you did in the lab and not what you found. 

5. Raw Data table ready  to collect data (based on what you are doing in the procedure)

Lab

Follow the procedure carefully; collect your data and complete the data table. Be very conscious of units and estimated digits. This is the only part that I will give you class time to complete. Everything else must be done outside of class.

Post Lab

6. Results 

· If you haven't already done so, create appropriate tables, graphs, and other figures to enable you to visualize your lab data. Remember that representing your data in a visual format will allow you to identify trends, relationships, and other patterns in your data more easily. 

· Calculations:  show your work on  all calculations necessary to complete the result data table

· Omit any calculations, which are part of the post lab questions

· Review all the data from your experiment. In a sentence or two, summarize the main finding of this lab. 

Remember: The Results does not explain, discuss, or draw conclusions.

7. Post Lab questions If questions involve calculations, be sure to clearly label and show all necessary calculations

Discussion: Interpreting the results of the lab 

Step 1: For the opening paragraph of the Discussion, explain what the findings mean in terms of the scientific concept or laboratory procedure of the lab. In other words, discuss the connection between the evidence you collected and what you were supposed to be learning about by doing the lab. If necessary, refer to graphs, drawings, tables, lists, or other visuals from the Results to support your explanation. 

Step 2: In the final part of your Discussion, write about other items as appropriate, such as  (1) sources of uncertainty in your lab methods that may have led you to unclear answers; (2) how your findings compare to the findings of other students in the lab and an explanation for any differences; (3) suggestions for improving the lab. 

Sources of Uncertainty: 

In science, a source of uncertainty is anything that occurs in the laboratory that could lead to uncertainty in your results. Sources of uncertainty can occur at any point in the lab, from setting up the lab to analyzing data, and they can vary from lab to lab. This is why it is so important to keep detailed notes of everything you do in the lab procedure and any problems you encounter. Try to be especially aware of any problems in setting up the lab, calibrating instruments, and taking measurements as well as problems with the materials you are using. 

Sources of uncertainty can be classified as random--those that cannot be predicted--or as systematic--those that are related to personal uncertainty, procedural uncertainty, or instrumental uncertainty. When you site uncertainty be sure to explain in detail EXACTLY how it impacted your results. If you follow the error through the calculations. I am looking for procedural  and random  uncertainty in general. It is understood that instrumentation and personal uncertainty are part of the process. I am looking for your understanding of the chemical process.

Descriptive Outline

**Please note each unit is described on a separate page.

Unit 1 : Basics Review

Content
Knowledge/ Skills
Associated labs

I. Matter and Measurement
     a. Significant Figures 
     b. Units
     c. Dimensional Analysis
II. Atoms, Molecules and Ions
     a. Dalton's Theory
     b. Molecules and Ions
     c. Naming Compounds
III. Stoichiometry
      a. The Mole 
      b. Formula Weights
      c. Empirical Formula
      d. Balancing Equations 
      e. Stoichiometric Calculations
      f. Limiting Reagent Calculations
IV. Types of Chemical Reactions and Solution Stoichiometry 
      a. Electrolytes
      b. Types of Reactions
      c. Precipitation Reactions
      d. Acid Base Reactions
      e. Redox Reactions and Titrations

1. Perform calculations using dimensional analysis and using appropriate significant figures.

2. Calculate chemical quantities, using stoichiometric information. Including solving limiting problems and percent yield.

3. Determine percent composition, empirical formula and molecular formula, given percents or laboratory data.

4. Write complete molecular, complete ionic and net ionic equations and predict solids formed in solution.

5. Solve molarity and dilution problems. Solve solution stoichiometric problems.

6. Solve strong acid base titration problems.

7. Assign oxidation numbers and balance red-ox equations using the half reaction method in both acidic and basic solution
Synthesis of Alum

Green Crystals lab series

Red- Ox titrations

Objective: To utilize various stoichiometric techniques to analyze a synthesized crystal. To become familiar with basic laboratory procedures, skills and techniques

Unit 2: Gases

Content
Knowledge/ Skills
Associated labs

V. Gases
      a. The Gas Laws
      b. Stoichiometry
      c. Kinetic Molecular Theory
      d. Real Gases



1. Use the KMT to explain the following : Pressure and volume relationship (Boyle's law), Pressure and temperature relationship, Volume and temperature relationship (Charles's law),Volume and number of moles relationship (Avogadro's law) ,and the meaning of temperature 

2. Convert between various units of pressure and perform gas stoichiometry. 

3. Use Dalton's law of partial pressures to demonstrate the characteristics of ideal gases. Define mole fraction and calculate and use mole fractions in Dalton's law of partial pressures. Correct for the vapor pressure of water in problems involving gas collection by water displacement. 

4. Explain effusion and diffusion

5. Explain how real gases differ from ideal and under what circumstance do real gases approach ideal.

6. Use the ideal gas law to derive and apply the other gas laws in computation. Use the ideal gas law to calculate the molar mass of an unknown.


Determination of R: The Gas Law Constant

Objective: To determine how well real gases obey the ideal gas laws and to determine the ideal gas constant.

Unit 3 Thermochemistry and Thermodynamics.

Content
Knowledge/ Skills
Associated labs

VI Thermochemistry/ Thermodynamics

a. State functions

b. Enthalpy, heat of formation, heat of reaction

c. Hess’s law

d. Calorimetry

e. Entropy

g. Gibbs Free energy

h Free energy and the equilibrium constant

      
1. Understand state functions

2. Solve energy problems with the appropriate units

3. Calculate Enthalpy: stoichiometrically, from standard values, using Hess’s law, and bond energies. Relate the sign of enthalpy to endothermic and exothermic reactions.

4. solve entropy problems

5. Calculate Gibbs free energy. 

6. Relate temperature, entropy and enthalpy to the spontaneity of a reaction.

7. Distinguish between system and surrounding.

8. Define and explain the first, second and third law of thermodynamics.

9. calculate the work done by an expanding gas

10. Contrast the following : heat capacity, specific heat capacity and molar heat capacity. 


Thermochemistry and Hess’s Law

Objectives: Application of Hess law to indirectly determine the heat of reaction. 

Heat of Neutralization

Objectives: To measure, using a calorimeter, the energy changes associated with neutralization reactions. 

Unit 4: Atomic Structure and Periodicity

Content
Knowledge/ Skills
Associated labs

VII. Atomic Structure and Periodicity
      a. The Hydrogen Spectrum    and The Bohr Model
      b. The Wave Mechanical Model
      c. Quantum Numbers
      d. Periodic Trends

1. Explain the development of modern atomic theory and evidence for atomic theory.

2. Explain wave particle duality as it applies to atoms. Relate the concept of a photon  to mass energy and the speed of light as in Einstein’s equation.

3. Relate the absorption spectra to changes within the atom.

4. Describe Bohr’s model and determine the energies associated with a level. State problems with Bohr’s model of a n atom

5. Relate waves and frequency to the speed of light

6. Explain how Plank’s constant relates to energy being quantitized. 

7. Use De Broglie’s equations to calculate the wavelength of a particle.

8. Use Quantum numbers to describe regions of electron probablitliy. Assign Quantum numbers for electrons in an element. Describe how an electron is viewed in the quantum mechanical model.

9. Compare and contrast a continues spectra with a line spectra.

10. Write the electron configuration for an element and its corresponding ion(s). Draw an orbital and electron dot diagram for any element. State the Aufbau principle and Hund's rule and use these to determine the electron configuration of atoms in their ground state

11. Explain trends in atomic radii, ionization energy, electron affinity, and electronegativity, in terms of shielding.

12. State Heisenberg’s uncertainty principle and Pauli’s exclusion principle

13. Describe the shielding effect and penetration in terms of electrons in orbitals.

14. Describe the arrangement of the periodic table including the following : metals, nonmetals, metalloids, transition metals, inner transition metals, lanthanides, actinides, representative elements, s block, p block, d block, f block, alkali metals, alkaline earth elements, halogens and noble gases. 


Qualitative Analysis Lab series*

Objectives: To become familiar with the chemistry of several elements and the principles of qualitative analysis.

Unit 5: Bonding

Content
Knowledge/ Skills
Associated labs

VIII Bonding

a. ionic

b. Covalent

c. metallic

d. Polarity and electronegativities

e. molecular models

     1. Lewis Structures

     2. VSEPR

     3. Hybridization

     4. Resonance

     5. Sigma and pi bonds

f. Relationship between molecular structure and function

g. Introduction to Organic chemistry

     1. Alkanes, Alkenes and Alkynes

     2. functional groups

     3. Aromatic hydrocarbons

     4. simple reactions


1. Determine the bond type from electronegativity value differences.

2. Compare and contrast the size of an atom and its respective ion.

3. Predict ionic bond strength by calculating lattice energy. Relate size and charge ionic bonding pair  to the bond strength. 

4. Draw the Lewis structure for any molecule or ion and translate that into is molecular geometry, using VSEPR theory. Indicate how lone pairs effect the electron domain geometry and consequently the molecular geometry of a structure.

5. Draw molecules with an expanded or octet or those which exhibit resonance structures. Explain the concept of resonance and be able to draw resonance structures. Use formal charges to select the most likely molecular structures.

6. Predict the hybridization of a bond if the molecular geometry is known.

7. Describe single, double and triple bonds, represent them correctly in Lewis structures and relate multiple bonds to bond length. 


Kool-aid Liquid Chromatography

Separation of dyes TLC chromatography 

Objectives: To become acquainted with chromatographic techniques as a method of separation /purification and identification of substances.

Activity series of metals

Objective: To become familiar with the relative activites of metls in the chemical reactions.

Preparation of Esters

 Activity paper lab involving bonding and molecular geometry



Unit 6: Liquids, Solids and Solutions

Content
Knowledge/ Skills
Associated labs

IX. Liquids and Solids
      a. Intermolecular Forces
      b. The Liquid State
      c. Metals
      d. Network Solids
      e. Molecular Solids
      f. Ionic Solids
   X. Solutions
      a. Solution Composition
      b. Energies of Solution Formation
      c. Vapor Pressure of Solutions
      d. Colligative Properties
1. Describe the types of solutions and the factors affecting solubility. Identify solute and solvent from a description of a solution.

2. Calculate concentration using: molarity, molality, mass percent and parts per million.

3. Compare and contrast intermolecular forces (IMF) ( dipole-dipole, hydrogen bonding and London dispersion forces).

4. Use IMF to describe the solution process.

5. Explain how the phase diagram for water is different from most liquids. 

6. Define the following colligative properties and be to perform calculations involving: freezing point depression, boiling point elevation, vapor pressure lowering and osmotic pressure.

7. Calculate the boiling point and freezing point of a solution given the concentration. 

8. Use Raoult’s Law to determine the vapor pressure of a solution. Describe ideal and nonideal solutions with respect to Raoult's law and state the effects of nonideal solutions on vapor pressure

9. Calculate the effect of an electrolyte vs a non electrolyte as a solute in a solution. Use the van't Hoff factor to determine the extent of ion pairing and explain the effects of ion pairing on colligative properties in electolyte solutions.

10. Read and interpret phase diagrams. Define "triple point," "critical temperature," "critical pressure," and "critical point." Genraste or read phase diagrams or heating and cooling curves.

11. Calculate the molar mass of an unknown solute from boiling point elevation or freezing point depression data.

12. Explain the relationship between IMF and volatility and vapor pressure

13. Explain Brownian movement

14. Describe a colloidal system and describe how soaps and detergents work. Define "colloid" and explain why particles remain suspended in a colloid.

15. State and use Henry’s Law


Molecular Mass by Freezing Point Depression

Objective: To become familiar with how colligatiove properties are used to determine the molar mass of a substance.

Spectrophotometric Analysis: Beer’s Law

Objective: To become acquainted with colorimetric analysis.

Unit 7: Kinetics

Content
Knowledge/ Skills
Associated labs

  XI. Chemical Kinetics
      a. Reaction Rates
      b. Order of the reaction

      c. Factor effecting the rate

      d. Rate Laws
      e. Reaction Mechanisms
1. List and describe the factors that effect the reaction rate on a molecular level.

2. Compare the rates of disappearance and appearance of compounds in a chemical reaction based on reaction stoichiometry.

3. Determine instantaneous rate graphically.

4. Determine rate laws from experimental data by identifying the orders for the reactants and calculating K.

5. Use data to create a reaction mechanism or verify a reaction mechanism

6. Perform calculations based on the integrated rate law for both first order and second order rate laws. Determine the rate law for a reaction based on graphical analysis of data. 

7. Describe how various conditions, such as temperature, concentration and catalysts, can change the reaction rate.

8. Solve problems involving activation energy and use of the Arrhenius equation. Use graphical analysis to determine the activation energy of a reaction.

9. Determine the half-life of a first or second order reaction.

10. Draw or interpret an energy diagram for a reaction
Study of the Kinetics of a Reaction

Objective: To measure the effects of concentration upon the rate of a reaction; to determine the reaction order with respect to the reaction concentrations; obtain the rate law for the reaction ; to determine the activation energy of a reaction before and after addition of a catalyst..

Unit 8: Equilibrium (a) General

Content
Knowledge/ Skills
Associated labs

 XII. Equilibrium
      a. Equilibrium
      b. Equilibrium Constant
      c. Solving Equilibrium Problems
      d. Le Chatelier's Principle
 

1. Describe the concept of dynamic equilibrium and Le Chatelier’s principle. Use Le Chatelier’s principle to predict which direction a reaction will shift to restablish equilibrium.

2. From a reaction coordinate graph identify the point where equilibrium is reached. Graphically relate the reaction progress to the stoichiometry of the reaction.

3. Write the law of mass action from a balanced chemical equation and given the equilibrium concentrations determine the equilibrium constant.

4. Relate changes in stoichiometry or reaction reversal to its effects on Kc.

5.  Relate Kp to Kc and be able to calculate wither one. 

6. Relate the size of K to the extent of the reaction. 

7. Use the reaction quotient to predict the direction a reaction will proceed to reach equilibrium.

8. Predict the effects of changing temperature, concentration, pressure and use of a catalyst will have on the equilibrium constant and the equilibrium position.

9. Solve various equilibrium problems using an ICE box and using approximations when valid
Determination of the Equilibrium Constant

Objective: To determine the equilibrium constant for a chemical system. 

To use graphing techniques and data analysis to evaluate experimental data.



Unit 8: Equilibrium (b)  Acid Base

Content
Knowledge/ Skills
Associated labs


 XIII. Acids and Bases
      a. The Nature of Acids and Bases
      b. pH
      c. Acid Base Properties of Salts and Oxides
      d. Lewis Model

      e. Acid base neutralization

1. Explain the Arrhenius, Bronsted-Lowry  and Lewis concepts of acids and bases and give examples of each. 

2. Write the ionization expression for a given acid or base and define its equilibrium expression.

3. Define and be able to identify conjugate acids and bases in chemical equations. 

4. Utilize the relationship between Ka, Kb and Kw to calculate the pH of a solution past the equivalence point.

5. Describe strong and weak acids in terms of size of Ka, equilibrium position, degree of ionization, and strength of conjugate base. 

6. Explain polyprotic acid and their successive dissociations and the magnitude of the Ka’s.

7. Name and give the formula for the common strong acids  and bases.

8.Distinguish between polyprotic,  oxyacids and organic acids and give examples of each.. Eplain the factors that dictate the strength of an acid. 

9. Explain what an amphoteric substance is and give an example of an amphoteric substance. 

10. State the value of Kw, the ion-product constant of water at 25 ºC. 

11. Use the ion-product constant to calculate [H+] or [OH-]. 

12. Calculate the value of pH, pOH, [H+] and [OH-] from given data for a strong or weak acid/base species.

13. Calculate the pH value of a mixture of weak acids. 

14. Calculate the percent dissociation of a weak acid and state how percent dissociation changes with dilution. Calculate Ka from percent dissociation data. 

15. Describe the uniqueness of sulfuric acid as a polyprotic acid. 

16. Describe salts that produce neutral solutions, acidic solutions and alkaline solutions.  Calculate the pH of salt solutions from given data. 

17. Explain the effect of bond strength and the polarity of a bond in affecting acid strength. State and explain the effect of the charge on a metallic ion on acid strength.

18. Identify and oxide as acidic or basic and write the chemical reaction of an oxide with water. 


Acid Base Titrations 

Objective: To become familiar with the techniques of titration, a volumetric method of analysis; to determine the amount of acid in an unknown

Ka of a Weak Acid

Objective: To become familiar with the operation of a pH meter, using PASCO data analysis and quantitative equilibrium constants.



Unit 8: Equilibrium (C ) Applied

Content
Knowledge/ Skills
Associated labs

  XIV. Aqueous Equilibria
      a. Buffers
      b. Acid Base Indicators
      c. Ksp
1. Define the term buffer and be able to calculate buffer problems.

2. Predict the shape of titration curves of various acid/ base combinations. State the effect of the strength of an acid on the shape of a pH curve. 

3. Calculate the pH at any point along a titration curve. State two common methods for determining the equivalence point in an acid-base titration. 

4. Determine the pKa from the pH at a certain point on the titration curve.

5. Write the Ksp expression and solve solubility equilibrium problems.

6. Solve for the reaction quotient in a Ksp problem and predict if a precipitate will form. 

7. Explain the common ion effect and how it affect the dissociation of a weak acid base. Perform equilibrium calculations involving common ions.

8. Describe how common ions are involved in the formation of a buffer system. 

9.What kind of solutions make a buffer system?

10. Perform equilibrium calculations involving buffers. Determine the pH of a buffer from given data. 

11. Use the Henderson-Hasselbalch equation to calculate pH from the [HA]/[A-] ratio. Use the halfway point to calculate [H+] or pH. 

12. Define "stoichiometric point (or equivalence point)." 

13. Explain the equivalence point in terms of stoichiometry And state what determines the equivalence point in an acid-base titration. 

14. Explain how indicators change color and use the Henderson-Hasselbalch equation to determine the pH at which a color change takes place in an indicator. 

15. Correctly choose an indicator for an acid-base titration. 

16. Perform calculations involving Ksp and the addition of a common ion. 

17. Explain the effect of pH on the solubility of a salt and state the general rule concerning the effect of the anion of an acid on the solubility of a salt containing that anion. 


Ksp Lab: Molar Solubility: Common-Ion effect

Objective: To become familiar with equilibria, involving sparingly soluble substances by determining the value of the solubility-product constant for a sparingly soluble salt.

Acid Base Titration/ Buffer Soln.

Objective: To gain familiarity with acid abse indicators and the behavior of buffer solutions.



Unit 9: Electrochemistry

Content
Knowledge/ Skills
Associated labs

XVI. Electrochemistry
      a. Galvanic and Electrolytic Cell
      b. Standard Reduction Potentials
      c. Cell Potential, Work and Free Energy
      d. Cell Potential and Concentration
1. Define "electrochemistry" and give three examples of electrochemical reactions from everyday life. 

2. Describe oxidation-reduction reactions (redox reactions) in terms of energy gain or loss, electron gain or loss and change in charge on ions. 

3. Define "oxidizing agent" and "reducing agent" and be able to identify the substances oxidized and reduced and the substances which are the oxidizing and reducing agents in given redox reactions. 

4. Explain how a galvanic/voltaic cell works. Describe or draw the anode, cathode, direction of electron flow, direction of ion flow, half reactions, and overall reaction for any cell type.

5. Define "cell potential (electromotive force)," state the unit of electrical potential, and Calculate the cell potential (Eº) for given galvanic cells. 

6. Define "standard reduction potential' and explain how standard reduction potentials are calculated. 

7.Use line notation to represent the redox reactions of given galvanic cells. 

8. Calculate  Gº for a cell reaction and determine if the reaction is spontaneous or not. 

9. State the effect of concentration on the value of the cell potential. 

10. Describe concentration cells and use the Nernst equation to calculate cell potential. 

11. Describe an electrolytic cell and the process of electrolysis. 

12. Perform calculations involving electrolysis and describe the electrolysis of water. 

13. Use the standard reduction potential chart to predict what gets oxidized and reduced when two substances react.

14. Explain how cathode protection can prevent corrosion.

15. Calculate the mass of a metal deposited in a certain time period, if given the current.
Electrochemical Cells

Objective: To become familiar with some fundamentals of electrochemistry, including the Nernst Equation, by constructing volataic cells and measuring their potentials at various temperatures. The quantities G, H, and S are calculated from the temperature variation of the measured emf.



Unit 10: Nuclear Chemistry

Content
Knowledge/ Skills
Associated labs

XVIII. Nuclear Chemistry
      a. Radioactive Decay
      b. Kinetics of Radioactive Decay
      c. Fission and Fusion
1. Describe the particles (neutrons, protons and quarks) that make up the nucleus. 

2. Define the following terms : atomic number, mass number (contrast to atomic weight or mass), isotope, nucleon, and nuclide. 

3. Correctly represent nuclides symbolically. 

4. Describe the thermodynamic stability and kinetic stability of nuclei. Relate the number (odd or even) of neutrons and protons to the stability of a nucleus. 

5. Describe the following types of radiation : alpha particles, beta particles, gamma rays, and positrons, give their symbols and correctly write and balance nuclear equations for decay using these particles. 

6. Describe the process of electron capture and write and balance nuclear equations involving electron capture. 

7. Describe what a decay series is. Define "half-life" and be able to calculate the half life of a radioactive substance. 

8. Use the half life of a substance to calculate how long a radioactive substance has existed or how much of a radioactive substance will remain after a given amount of time. 

9. Describe a nuclear transformation and give an example. 

10. Describe the processes of nuclear fission and fusion. 

Describe the linear and threshold models of radiation damage.




Science Lab Report Evaluation Rubric     



Lab Title:   

                                                                                  Date:



Student Name:


Awarded  Score:            



This analytic rubric is used to verify specific tasks performed when producing a lab report. Points will be awarded dependant upon the completeness and thoroughness of each section.



Category
Scoring Criteria
Points
Student
Evaluation
Teacher
Evaluation



Lab Introduction
10 points
The main objective or scientific concept the lab covers is stated.
5
 
 




Safety is clearly and thoroughly covered. All chemicals are listed with their safety information.
5





Prelab Questions and Calculations

10 points
All answers to questions are written in complete sentences and reflect what the question was asking, with the correct answer.

All calculations show their work, with the correct answer, units, sig figs...
10





Methods

(Procedure)
15 points
The procedure is clear and could easily be followed to repeat the lab. Diagrams are included where appropriate to indicate complete understanding of the set-up. Amounts, concentrations, chemical names are included.
15
 
 



Data/

Observations
25 points
All “Raw” data and "Results" of a procedure are clearly recorded, with correct units and significant figures and observations where appropriate.
(Some procedures might not have observations)
5
 
 




Calculations, when required, are clearly shown. Any required graphs are clearly labeled and titled.
(Write these as observations on the lab report.)
20
 
 



Questions 
10 points
All answers to questions are written in complete sentences and reflect what the question was asking, with the correct answer.
10
 
 



Discussions
10 points
Response summarizes data, draws conclusions from these results, and evaluates them relative to the problem. The conclusion should answer (1) what was found out and (2) how it is known to be true
10
 
 



Conclusion

5 points
Clearly states what you have learned about the scientific process presented and how it relates to class. Enough information is given to be convincing!

   
5





Error analysis

15points
Identify the areas of the lab most likely responsible for measurable experimental error. 
(Think carefully about this one.)
5
 
 




All sources are error are identified and accounted for and show critical analysis of exactly how they impacted experimental results.
10
 
 



Score


Total Possible Points
100
 
 

Self-evaluation
Students are expected to honestly evaluate their own work. If the difference between the student evaluation and the teacher evaluation is more than 10 points, 5 points mayl be deducted from the teacher's score when the grade is recorded.





