Honors CHEMISTRY – COURSE OUTLINE


Textbook: World of Chemistry.  Zumdahl, Zumdahl and DeCoste

Unit 1:
Measurements and Calculations (Chapter 5)
How are measurements and calculations important in the science of chemistry?

· Metric System, Significant Digits and Scientific Notation
· Factor-Label Method (Dimensional Analysis)

· Density 
· Graphing


Lab activities: lab safety, Lab techniques, Household chemicals, investigating a 


candle, 
graphical determination of density
Unit 2:
Science of Matter (Chapter 2)


How do scientists describe and classify matter?

· Physical and Chemical changes and Properties
· Specific heat

· Solubility


Lab activities: Chemical/Physical changes, Specific heat
Unit 3:
Chemical Foundations, Introduction to Periodic Table (Chapter 3)
How does the development and use of the Periodic Table serve as a foundation for the science of chemistry?

· Atomic Structure – atoms, ions and isotopes
· Electromagnetic energy and wave mechanical model
· Quantum Mechanics
· Electron configuration


Lab activities: Flame test, spectrophotometers
Unit 4:
Periodic properties (Chapter 10)


How does the arrangement of electrons in an atom determine its properties and position on 

the Periodic Table?

· Periodic trends (atomic and ionic radii, ionization energy, electronegativity, electron affinity)


Lab activities:  Periodic trends
Unit 5:
Chemical Compounds and Nomenclature (Chapter 4 &20)
What are the general types of compounds and how are they named?

· Ionic, Covalent and molecular Compounds
· Acids, alkanes, alkenes and alkynes 
· Isomers 


Lab activities: formulas and oxidation numbers, model kits
Unit 6:
Chemical Reactions and Equations (Chapters 7, 8, and 18)
How do chemists describe and classify chemical reactions?

· Types of Chemical Reactions 
· Balancing Chemical Equations and predicting products
· Redox and net ionic equations


Lab activities: chemical changes and equations
Unit 7:
Chemical Composition (Chapters 6)
How is the concept of the mole applied to chemical compounds and mixtures?

· Mole Concept

· % Composition of compounds
· Empirical and molecular formula
Midterm Lab Assessment/Midterm Exam

· Molarity
· Hydrates


Lab activities: Rice lab, chalk lab, hydrated crystals
Unit 8: 
Chemical Quantities (Chapter 9)
How is the concept of the mole used to quantify chemical reactions?
· Stoichiometry (mass-mass, mass-volume, mass-energy)
· Molarity

· Limiting reactants, %yield and excess


Lab Activities: mole relationship, stoichiometry of reaction
Unit 9:
Chemical Bonding and Molecular Geometry (Chapter 12)
How are the different types of chemical bonds described and quantified?

What factors determine the three-dimensional geometry of molecules?

· Geometry of Molecules

· Ionic, Covalent, Polar Covalent Molecules and Bonding
· Hybrid orbitals



Lab activities: ionic/ covalent lab, polarity lab
Unit 10:
Energy (Chapters 10)
How does the Kinetic Theory describe the relationship between states of matter, energy, and temperature?

· Kinetic Theory of Matter

· Heating/Cooling Curves
· Endothermic/ exothermic reactions 

· ∆H


Lab activities: Molecules and energy, heat of fusion of ice
Unit 11:
Behavior and Chemistry of Gases (Chapter 13)
How are the properties and reactions of gases described and quantified?

· Pressure units and conversions
· Boyles, Charles, Combined, Ideal, Grahms and Daltons Laws
· Stoichiometry


Lab activities: molar volume of a gas, Charles Law
Unit 12:
Solutions (Chapter 20) 


How are the properties and reactions of solutions described and quantified?
· Concentration and dilution

· Mole fraction

· Molarity


Lab activities: solubility and temperature

Unit 13:
Acid, Bases and pH (Chapter 16 & 17)


How do chemists describe the properties of acids and bases?

· Acid/base theories
· Strength of Acids and Bases
· pH, pOH
· Equilibrium/ Le Chatliers principal


Lab activities: titration

Final Lab Assessment 

Final Exam
Unit 14:
Organic and Biological Chemistry (Chapters 20 and 21)



How is the chemistry of carbon important in both industrial and living systems?

· Chemistry of carbon
· Functional groups

· Biological macromolecules (carbohydrates, lipids, proteins (peptide bonds), and nucleic acids)
· Dehydration synthesis and hydrolysis

· Photosynthesis and cellular respiration (reactions)
