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Syllabus on web:

http://supa.syr.edu/Subjects/Chemistry/chemistry.htm
Fall Semester Typically Covers Chapters 1 thru 13 (excluding 12)

Spring Semester Typically Covers Chapters 14 thru 26 (excluding 18 and 23-25)

Fall Semester

Chemistry 106

	Chapter 1
	Introduction: Some Basic Concepts

	Chapter 2
	Atoms, Molecules, and Ions

	Chapter 3
	Stoichiometry: Calculations with Chemical Formulas and Equations

	Chapter 4
	Aqueous Reactions and Solution Stoichiometry

	Chapter 5
	Energy Relationships in Chemistry: Thermochemistry

	Chapter 6
	Electron Structures of Atoms

	Chapter 7
	Periodic Properties of the Elements

	Chapter 8
	Basic Concepts of Chemical Bonding

	Chapter 9
	Molecular Geometry and Bonding Theories

	Chapter 10
	Gases

	Chapter 11
	Intermolecular Forces, Liquids, and Solids

	Chapter 13
	Properties of Solutions


Chapter 1. Introduction: Some Basic Concepts

1.1  Matter 

Substances 

Chemical and Physical Properties 

Chemical and Physical Changes 

Mixtures 

1.2  Elements and Compounds 

Elements 


(Learn names and symbols of some common elements)

Compounds 

1.3  Measurement Units 


(Study Table 1.4 SI Base Units 12)


(Study Table 1.5 Selected Prefixes Used in the SI System 12)

Length and Mass

Temperature

Celsius, Fahrenheit, Kelvin scales

Volume

Density

Intensive and Extensive Properties

1.4  Uncertainty in Measurement

Precision and Accuracy 

Significant Figures 

(See rules for determining the number of significant figures in a measured quantity)

Significant Figures in Calculations


(See rules for rounding off numbers )

1.5  Dimensional Analysis 

Summary of Dimensional Analysis 
Chapter 2. Atoms, Molecules, and Ions

2.1  The Atomic Theory 

Basic Postulates of the Dalton Theory 

2.2  The Discovery of Atomic Structure 

Cathode Rays and Electrons 

Radioactivity 

The Nuclear Atom 

2.3  The Modern View of Atomic Structure 

Protons, neutrons and electrons 

(See Table 2.1 Comparing the proton, neutron, and electron )

Isotopes, Atomic Numbers, and Mass Numbers 

2.4  The Periodic Table 

(Study figure showing the division of elements into metals, metalloids, and nonmetals)

(Learn the family names for some of the groups in the periodic table)

2.5  Molecules and Ions

Molecules and Chemical Formulas 

(Study figure - Common elements that exist as diatomic molecules at room temperature)

Molecular, Empirical, and Structural Formulas Ions 

(Study Figure - Charges of some common ions)

2.6  Naming Inorganic Compounds 

Ionic Compounds: Cations 

Ionic Compounds: Anions 

(Learn the names of common ions. See Table - Common ions)

Acids

Molecular Compounds

Chapter 3. Stoichiometry: Calculations with Chemical Formulas and Equations

3.1  Chemical Equations 

3.2  Patterns of Chemical Reactivity 

Using the Periodic Table to predict reactivity 

Combustion in Air: Combustion Reactions 

Combination and Decomposition Reactions 

3.3  Atomic and Molecular Weights 

The Atomic Mass Scale 

Average Atomic Masses (mixtures of isotopes) 

Formula and Molecular Weights 

Percentage Composition from Formulas 

3.4  The Mass Spectrometer 

3.5  The Mole 

Molar Mass 

Interconverting Masses, Moles, and Numbers of Particles 

3.6  Empirical Formulas from Analyses 

Molecular Formula from Empirical Formula 

Empirical formula calculation from Combustion Analyses 

3.7  Quantitative Information from Balanced Equations 

3.8  Limiting Reactant 

Theoretical Yield 

Chapter 4. Aqueous Reactions and Solution Stoichiometry

4.1  Solution Composition 

Molarity

Dilution

4.2  Electrolytes

Strong and Weak Electrolytes 

4.3  Acids, Bases, and Salts

Bases

Salts

(Table - Common strong acids and bases)

Identifying Strong and Weak Electrolytes

(Guidelines for recognizing substances as strong or weak electrolytes)

Neutralization Reactions

4.4  Ionic Equations 

4.5  Metathesis Reactions 

(Study guidelines for determining what is the driving force for metathesis reactions to occur)

Precipitation Reactions 

Solubility Rules 

(Study table - Solubility rules for common ionic compounds in water)

Reactions in Which H2O or a Weak Electrolyte Forms

Reactions in Which a Gas Forms

4.6  Reactions of Metals

Oxidation and Reduction 

Oxidation of Metals by Acids and Salts 

The Activity Series 

(Table - Activity series of metals)

4.7  Solution Stoichiometry

Titrations

Chapter 5. Energy Relationships in Chemistry: Thermochemistry

5.1  The Nature of Energy 

Kinetic and Potential Energy 

Energy Units 

Joule and Calorie

Systems and Surroundings 

5.2  The First Law of Thermodynamics 

Internal Energy 

Relating E to Heat and Work 

State Functions 

5.3  Heat and Enthalpy Changes 

5.4  Enthalpies of Reaction 

(Three important characteristics of enthalpy)

5.5  Calorimetry 

Heat Capacity and Specific Heat 

Constant-Pressure Calorimetry 

Constant-Volume Calorimetry (Bomb Calorimetry) 

5.6  Hess's Law 

5.7  Enthalpies of Formation

Using Heats of Formation to Calculate Heats of Reaction 

(Study table - Specific heats of selected substances)

5.8  Foods and Fuels

Foods

Fuels

Other Energy Sources

Chapter 6. Electron Structures of Atoms

6.1  The Wave Nature of Light

 (Figure - The electromagnetic spectrum)

 (Table - Common wavelength units for electromagnetic radiation)

6.2  Quantum Effects and Photons

The Photoelectric Effect

6.3  Bohr Model of the Hydrogen Atom

Line Spectra

Bohr's Model

6.4  The Dual Nature of the Electron

The Uncertainty Principle

6.5  Quantum Mechanics and Atomic Orbitals 

Orbitals and Quantum Numbers 

 

(Letters used to label atomic orbitals)

 (Table- Relationships among values of n, l, and ml)

6.6  Representations of Orbitals

The s Orbitals

The p Orbitals 

The d and f Orbitals 

 

(Figures showing contour representations of orbitals)

6.7  Orbitals in Many-Electron Atoms 

Effective Nuclear Charge 

Energies of Orbitals 

6.8  Electron Spin and the Pauli Exclusion Principle 

6.9  Electron Configurations 

Writing Electron Configurations of the Elements 

6.10  Electron Configurations and the Periodic Table 

(Table - Electron configuration of the elements)

Chapter 7. Periodic Properties of the Elements

7.1  Development of the Periodic Table 

7.2  Electron Shells in Atoms

7.3  Sizes of Atoms

7.4  Ionization Energy

Periodic Trends in Ionization Energies

7.5  Electron Affinities

7.6  Metals, Nonmetals, and Metalloids

Metals 

Nonmetals 

Metalloids 

Trends in Metallic and Nonmetallic Character

 

(See Figure - Trends in metallic and nonmetallic character.)

 

(Also study guidelines on predicting metallic character for a given element in the periodic table)

7.7  Group Trends: The Active Metals

Group 1A: The Alkali Metals

Group 2A: The Alkaline Earth Metals

7.8  Group Trends: Selected Nonmetals

Hydrogen

Group 6A: The Oxygen Family

Group 7A: The Halogens

Group 8A: The Noble Gases

Chapter 8. Basic Concepts of Chemical Bonding

8.1  Lewis Symbols and the Octet Rule

 

(Table - Electron-dot symbols)

8.2  Ionic Bonding

Energetics of Ionic Bond Formation

Electron Configurations of Ions

Polyatomic Ions

8.3  Sizes of Ions

 

(Figure - Relative sizes of atoms and ions)

8.4  Covalent Bonding

Multiple Bonds

8.5  Bond Polarity and Electronegativity

Electronegativity

 (Study figure - Electronegativities of the elements)

Electronegativity and Bond Polarity

8.6  Drawing Lewis Structures

 

(Learn rules for writing Lewis structures)

8.7  Resonance Structures

8.8  Exceptions to the Octet Rule

Odd Number of Electrons

Less Than an Octet

More Than an Octet

8.9  Strengths of Covalent Bonds

 

(Study table Average bond energies)

Bond Energies and the Enthalpy of Reactions

Bond Strength and Bond Length

8.10  Oxidation Numbers

 

(Rules for determining oxidation numbers)

Oxidation Numbers and Nomenclature

Chapter 9. Molecular Geometry and Bonding Theories

9.1 Molecular Geometries

The Valence-Shell Electron Pair Repulsion (VSEPR) Model

AXE Notation (handout)

Predicting Molecular Geometries

(Study Table - Electron-pair geometries as a function of the number of electron pairs)

(Steps used to predict molecular geometries using the VSEPR model)

Four or Fewer Valence-Shell Electron Pairs Around a Central Atom 290

(Table - Electron-pair geometries for molecules with two, three, and four electron pairs about the central atom)

The Effect of Nonbonding Electrons and Multiple Bonds on Bond Angles

Geometries of Molecules with Expanded Valence Shells

(Table - Electron-pair geometries for molecules with five and six electron pairs about the central atom)

Molecules with No Single Central Atom

9.2 Polarity of Molecules

The Polarity of Polyatomic Molecules

9.3 Covalent Bonding and Orbital Overlap

9.4 Hybrid Orbitals

sp Hybrid Orbitals

(Figure - Formation of sp hybrid orbitals)

sp2 and sp3 Hybrid Orbitals

(Figure - Formation of sp2 hybrid orbitals)

(Figure - Formation of sp3 hybrid orbitals)

Hybridization Involving d Orbitals

9.5 Multiple Bonds

Delocalized Bonding

(Figure - Formation of delocalized bonds)

General conclusions on hybrid orbitals in determining molecular structure

9.6 Molecular Orbitals

The Hydrogen Molecule

Bond Order

(Definition of bond order)

9.7 Second-Period Diatomic Molecules

(Rules for assigning electrons to molecular orbitals)

Molecular Orbitals for Li2 and Be2
Molecular Orbitals from 2p Atomic Orbitals

Electron Configurations for B2 through F2
(Figure General energy-level diagram for molecular orbitals of second-row diatomic molecules)  

Electron Configurations and Molecular Properties

Chapter 10. Gases

10.1  Characteristics of Gases

10.2  Pressure 

Atmospheric Pressure and the Barometer 

Pressure of Enclosed Gases and Manometers 

10.3  The Gas Laws 

Pressure-Volume Relationship: Boyle's Law 

Temperature-Volume Relationship: Charles Law 

Quantity-Volume Relationship: Avogadro's Law 

10.4  The Ideal-Gas Equation 

(Table - Numerical values of the gas constant, R)

Relationship Between the Ideal-Gas Equation and the Gas Laws 

10.5  Molar Mass and Gas Densities 

10.6  Gas Mixtures and Partial Pressures 

Partial Pressures and Mole Fractions 

10.7  Volumes of Gases in Chemical Reactions 

Collecting Gases Over Water (Correcting for the vapor pressure of water) 

10.8  Kinetic-Molecular Theory 

Basic assumptions of Kinetic-Molecular Theory 

Application to the Gas Laws 

10.9  Molecular Effusion and Diffusion 

Graham's Law of Effusion 

Diffusion and Mean Free Path 

10.10  Deviations from Ideal Behavior

(Figure - PV/RT versus pressure)

The van der Waals Equation

Chapter 11. Intermolecular Forces, Liquids, and Solids

11.1  The Kinetic-Molecular Description of Liquids and Solids 

(Table - Some characteristic properties of the states of matter)

11.2  Intermolecular Forces 

Ion-Dipole Forces 

Dipole-Dipole Forces 

London Dispersion Forces 

Hydrogen Bonding 

(Figure - Boiling points of the group 4A and 6A hydrides as a function of molecular weight )

11.3  Properties of Liquids: Viscosity and Surface Tension 

11.4  Changes of State 

Heating Curves 

(Figure - Enthalpy of water between -25°C and 125°C )

Critical Temperature and Pressure 

11.5  Vapor Pressure 

Explaining Vapor Pressure on the Molecular Level 

Volatility, Vapor Pressure, and Temperature 

Vapor Pressure and Boiling Point 

11.6  Phase Diagrams 

(Figure - Phase diagram for a system exhibiting gas, liquid, and solid phases)

The Phase Diagrams of H2O and CO2 

(Figure 11.24 Phase diagram of (a) H2O and (b) CO2)

11.7  Structures of Solids 

Unit Cells 

The Crystal Structure of Sodium Chloride 

Close Packing of Spheres 

11.8  Bonding in Solids 

Molecular Solids 

Covalent-Network Solids 

Ionic Solids 

Metallic Solids 

Chapter 13. Properties of Solutions

13.1  The Solution Process

(Table - Examples of solutions)

Energy Changes and Solution Formation 

Solution Formation, Spontaneity, and Disorder 

13.2  Ways of Expressing Concentration 

Molarity, Mole Fraction, and Molality 

13.3  Saturated Solutions and Solubility 

13.4  Factors Affecting Solubility 

Solute-Solvent Interactions 

Pressure Effects 

Temperature Effects 

13.5  Colligative Properties 

Vapor Pressure Lowering 

Raoult's Law 

Boiling-Point Elevation 

Freezing-Point Depression 

(Table - Molal boiling-point-elevation and freezing-point-depression constants)

Osmosis 

Determination of Molar Mass 

13.6  Colloids 

Hydrophilic and Hydrophobic Colloids 

Removal of Colloidal Particles 

CHE 107/117 LAB

Rules and Regulations

1.
You will work in pairs in the laboratory, but you are required and responsible for doing your own laboratory write-up.

2. 
Students are expected to complete their lab on their assigned day and hand-in the laboratory write-up at the end of the laboratory that same day.  If a student wants to switch days one week, permission must be obtained from one of the instructors at least one week before the scheduled lab.

3.
Attendance is mandatory.  Each student is expected to present at the start of the laboratory, during this time the experimental set-up and safety procedures for each lab is discussed by the instructors. Students who show up late will be penalized.

4.
A student may leave the laboratory after completing the experiment, cleanup, and the laboratory write-up (making sure to have each lab initialed and dated by an instructor before leaving or it will be considered late).

5.
Leaving early before completing the laboratory will result in a grade of zero for the experiment. The student is reminded that committing to another course, internship, etc. which overlaps the CHE 113 lab is a violation of University regulations.

6.
Late labs will be penalized.  After five days you will receive a zero for the lab.

7.
Each person is responsible for wiping down his/her work area with a damp sponge or paper towel and washing all glassware with soap and water at the end of each lab period.

8. 
If you are in violation of any safety guidelines, you will be asked to remedy the situation only once. The next time you will be asked to leave lab for that day.  There will be no make-up labs.

Safety Guidelines

1.
Safety glasses must be worn at all times while in lab.  You will be given one warning. If it happens a second time you will be asked to leave lab and you will receive a zero for the lab.

2.
Do not wear contacts in lab. Wear your glasses.

3.
If glassware breaks and/or chemicals spill, inform the instructor. Do not try and clean the spill and/or glass yourself.

4.
If you cut/burn yourself and/or spill anything on your clothing and/or skin in lab, inform the instructor immediately. 

5.
Long hair must be tied back.

6.
Avoid wearing loose clothing and jewelry.

7.
Wash your hands before leaving lab and going to the bathroom. 

8.
Do not sit on the lab benches. 

9.
Do not eat or drink in lab at any time.

10.
No open-toed shoes, sandals or shorts may be worn in lab at any time. 

11.
Use the disposable gloves provided when required and change them frequently.

LABORATORY SAFETY NOTES

Safety is the MOST important issue that you will deal with this semester.  Take the laboratory and its risks seriously.  Understanding these risks and minimizing them is the best way to avoid accidents.  If you follow these guidelines and stay alert to possible hazards, your experience in this course should be a safe and productive one.

SAFETY GLASSES MUST ALWAYS BE WORN IN LAB!!

Hazards - The main potential hazards in the laboratory are fire and exposure to toxic and/or reactive substances.  Though toxicity and reactivity of compounds varies tremendously, an excellent policy is to handle EVERY chemical with respect and caution.  Be aware that you may be exposed to chemicals in several ways: inhalation, skin contact (some chemicals go right through the skin), and ingestion.


In case an accident occurs, report it immediately!  Do not try to hide anything out of embarrassment - you will be making the situation worse, endangering yourself and others.  Let the instructors decide on the proper course of action.  Those not involved should clear the area.


The following is taken in part from “The Organic Chem Lab Survival Manual”, by James W. Zubrick.  Please excuse the jokes he uses, I will not claim any responsibility for them.

SAFETY FIRST, LAST, AND ALWAYS
Disobeying safety rules is not at all like flouting many other rules.  You can get seriously hurt.  No appeal.  No bargaining for another 12 points so you can get into medical school.  Perhaps as a patient, but certainly not as a student.

1.
Find out how you would get medical help, if you needed it.  (The stockroom has limited first aid; otherwise have your T.A. call the Health Center.)

2.
Always wear your goggles.  Eye injuries are extremely serious, but they can be mitigated or often prevented if you keep your goggles on at all times.  There are several types of eye protection available, some acceptable, some not, according to the local, state, and federal laws.  I like the clear plastic jobbers that leave an unbroken red line on your face when you remove them.  Sure they fog up a bit, but the protection is superb.  Also, think about getting chemicals, or chemical fumes trapped under your contact lenses.  Then don't wear them to lab.  Ever.

3.
Touch not thyself.  Not a biblical injunction, but a bit of advice.  You may have gotten chemicals on your hands, in a concentration that is not noticeable.  Sure enough, up go the goggles for an eye wipe with the fingers.  Enough said.

4.
There is no "away".  Getting rid of chemicals is a very big problem.  (Throw all waste in appropriately labeled jars)

5.
Bring a friend.  If you have a serious accident when you are all by yourself, you might be unable to get help before you fall over.  Don't work alone; don't work at unauthorized times.

6.
Don't fool around.  Chemistry is a serious business.  Don't be careless or clown around the lab.  You can hurt yourself or other people.  Try not to be somber about it; just serious.

7.
Drive defensively.  Work in the lab as if someone else were going to have an accident that might affect you.  Keep the goggles on because someone else is going to point a loaded, boiling test tube at you. Someone else is going to spill hot, concentrated acid on your body.  Get the idea?

8.
Eating, drinking, smoking in the lab.  Are you kidding? Eat in a chem lab??  Drink in a chem lab???  Smoke, and blow yourself up!!!!

9.
Keep it clean.  Work neatly.  You don't have to make a fetish out of it, but try to be neat.  Clean up spills.  Turn off burners or water or electrical equipment when not in use.

10.
Where it's at.  Learn the location and proper use of the fire extinguishers, fire blankets, safety showers, and eyewashes.

11.
Make the best-dressed list.  No open-toed shoes or sandals.  No loose-fitting cuffs on pants or shirts.  Keep the midsection covered.  Tie back that long hair.  A small investment in a lab coat can pay off, projecting that professional touch.  It gives a lot of protection.

ACCIDENTS WILL NOT HAPPEN

That's the attitude you should hold while working in the laboratory.  You are NOT going to do anything, or get anything done to you, that will require medical attention.  If you do get cut, and the cut is not serious, wash the area with water.  If there's serious bleeding, apply direct pressure with a clean, preferably sterile dressing.  For a minor burn, let cold water run over the burned area.  For chemical burns to the eyes or skin, flush area with lots of water.  In every case get to see a physician.


If you have an accident, tell your instructor immediately.  Get help!  This is no time to worry about your grade in lab.  If you put your grades ahead of your personal safety, be sure to see a psychiatrist after the internist finishes.
Spring Semester

Chemistry 116

	Chapter 14
	Chemical Kinetics

	Chapter 21
	Nuclear Chemistry

	Chapter 22
	Chemistry of Hydrogen, Oxygen, Nitrogen, and Carbon

	Chapter 15
	Chemical Equilibrium

	Chapter 16
	Acid-Base Equilibria

	Chapter 17
	Additional Aspects of Aqueous Equilibria

	Chapter 19
	Chemical Thermodynamics

	Chapter 20
	Electrochemistry

	Chapter 26
	The Chemistry of Life: Organic and Biological Chemistry

	Chapter 12
	Modern Materials


Chapter 14. Chemical Kinetics

14.1  Reaction Rates 

Concepts of Instantaneous and Average Rates (Figure and text material)

Reaction Rates and Stoichiometry 

14.2  The Dependence of Rate on Concentration 

Rate Constant Units 

Using Initial Rates to Determine Rate Laws 

14.3  Change of Concentration with Time 

First-Order Reactions 

Half-life 

Second-Order Reactions 

14.4  Temperature and Rate 

The Collision Model 

Activation Energy 

The Arrhenius Equation 

14.5  Reaction Mechanisms 

Elementary Processes 

Rate Laws of Elementary Processes 

(Study table - Elementary steps and their rate laws)

Rate Laws of Multistep Mechanisms 

Mechanisms with an Initial Fast Step 

14.6  Catalysis 

Homogeneous Catalysis 

Heterogeneous Catalysis 

Enzyme Catalysts 

Chapter 21. Nuclear Chemistry

21.1  Radioactivity

Nuclear Equations

Types of Radioactive Decay

21.2  Patterns of Nuclear Stability

Neutron-to-Proton Ratio

Radioactive Series

21.3  Nuclear Transmutations

Using Charged Particles

Using Neutrons

Transuranium Elements

21.4  Rates of Radioactive Decay

Radioactive Dating

Calculations Based on Half-Life

21.5  Detection of Radioactivity

21.6  Energy Changes in Nuclear Reactions 

Nuclear Binding Energies

21.7  Nuclear Fission

Nuclear Reactors

21.8  Nuclear Fusion

21.9  Biological Effects of Radiation

Chapter 22. Chemistry of Hydrogen, Oxygen, Nitrogen, and Carbon

22.1  Periodic Trends

22.2  Chemical Reactions

22.3  Hydrogen

Isotopes

Properties

Preparation

Compounds

22.4  Oxygen

Properties

Ozone

Oxides, Peroxides and Superoxides

22.5  Nitrogen

Properties

Hydrogen Compounds

22.6  Carbon

Elemental Forms

Oxides

XXX  The Noble-Gas Elements 

Noble gas compounds 

XXX  The Halogens 

Occurrence 

Properties and Preparation of the Halogens 

Uses of the Halogens 

The Hydrogen Halides 

Interhalogen Compounds 

Oxyacids and Oxyanions 

XXX   The Group 6A Elements 

General Characteristics 

Oxides, Oxyacids and Oxyanions of Sulfur 

Chapter 15. Chemical Equilibrium

15.1  The Concept of Equilibrium

15.2  The Equilibrium Constant

Expressing Equilibrium Constants in Pressure Units, Kp

Magnitude of Equilibrium Constants

15.3  Heterogeneous Equilibria

15.4  Calculating Equilibrium Constants

Relationship Between Kc and Kp

15.5  Applications of Equilibrium Constants

Predicting the Direction of Reactions

Calculation of Equilibrium Concentrations

15.6  Factors Affecting Equilibrium: Le Chatelier's Principle

Change in Reactant or Product Concentrations

Effect of Volume and Pressure Changes

Effect of Temperature Changes

Effect of Catalysts

Chapter 16. Acid-Base Equilibria

16.1  The Dissociation of Water 

The Proton in Water 

16.2  Bronsted-Lowry Acids and Bases 

Proton-Transfer Reactions 

Conjugate Acid-Base Pairs 

Conjugate Acid-Base Strengths 

16.3  The pH Scale 

Measurement of pH 

16.4  Strong Acids and Bases 

Strong Acids 

Strong Bases 

16.5  Weak Acids 

Calculating pH for Solutions of Weak Acids 

Polyprotic Acids 

16.6  Weak Bases 

Types of Weak Bases

16.7  Relation Between Ka and Kb 

16.8  Acid-Base Properties of Salt Solutions 

16.9  Acid-Base Behavior and Chemical Structure 

Effect of Bond Polarity and Bond Strength 

Oxyacids 

Carboxylic Acids 

16.10  Lewis Acids and Bases 

Hydrolysis of Metal Ions 

Chapter 17. Additional Aspects of Aqueous Equilibria 

17.1 The Common-Ion Effect 

17.2 Acid-Base Titrations 

Strong Acid-Strong Base Titrations 

Addition of a Strong Base to a Weak Acid 

Titration Curves for Weak Acids or Weak Bases 

Titrations of Polyprotic Acids 

17.3 Buffered Solutions 

Composition and Action of Buffered Solutions 

Buffer Capacity and pH 

Actions of Strong Acids or Bases to Buffers 

17.4 Solubility Equilibria 

The Solubility-Product Constant, Ksp

Solubility and Ksp

The Common-Ion Effect 

17.5 Criteria for Precipitation or Dissolution 

Solubility and pH 

Selective Precipitation of Ions 

Effect of Complex Formation on Solubility 

Amphoterism 

17.6 Qualitative Analysis for Metallic Elements 

Chapter 19.  Chemical Thermodynamics 

19.1  Spontaneous Processes 

19.2  Spontaneity, Enthalpy, and Entropy 

Spontaneity and Entropy Change 

The Second Law of Thermodynamics 

19.3  Molecular Interpretation of Entropy 

19.4  Calculation of Entropy Changes 

19.5  Gibbs Free Energy 

Standard Free-Energy Changes 

19.6  Free Energy and Temperature 

19.7  Free Energy and the Equilibrium Constant 

Chapter 20. Electrochemistry

20.1  Oxidation-Reduction Reactions

20.2  Balancing Oxidation-Reduction Equations

Half-Reactions

Balancing Equations by the Method of Half-Reactions

Balancing Equations for Reactions in Basic Solution

20.3  Voltaic Cells 

20.4  Cell EMF 

Standard Electrode Potentials 

Oxidizing and Reducing Agents 

20.5  Spontaneity of Redox Reactions 

EMF and Free Energy Change 

20.6  Effect of Concentration on Cell EMF 

The Nernst Equation 

20.8  Electrolysis 

Electrolysis of Aqueous Solutions 

Electrolysis with Active Electrodes 

20.9  Quantitative Aspects of Electrolysis 

Electrical Work 

Chapter 26.  The Chemistry of Life: Organic and Biological Chemistry

26.1  Alkanes 

Structures of Alkanes 

Structural Isomers 

Nomenclature of Alkanes

Cycloalkanes 

Reactions of Alkanes 

26.2  Unsaturated Hydrocarbons

Alkenes and Alkynes 

Addition Reactions of Alkenes and Alkynes 

Aromatic Hydrocarbons 

26.3  Hydrocarbon Derivatives 

Alcohols 

Ethers 

Aldehydes and Ketones 

Carboxylic Acids 

Esters 

Amines and Amides 

26.4  Introduction to Biochemistry 

26.5  Proteins 

Amino Acids 

Polypeptides and Proteins 

Protein Structure 

The asymmetric carbon atom, chiral (optically active) molecules

Chapter 12.  Modern Materials

12.2  Polymers 

Addition polymerization, condensation polymerization

Types of Polymers 

Thermoplastic, thermosetting

Structures and Physical Properties of Polymers

Crosslinking 

12.3  Ceramics

12.4  Thin 
