Ten-Month Planning Calendar - CHEMISTRY

	AUGUST
	SEPTEMBER
	OCTOBER
	NOVEMBER
	DECEMBER

	Unit 1.  Foundations of Chemistry
 -Classification, properties, and changes of matter-Sections 1.8, 1.9

-Measurement-Sections 1.3, 1.4, 1.5

-Dimensional analysis-Section 1.6

-Atomic theory and structure (including atomic number, mass number, isotopes, average atomic mass)-Sections 2.3, 2.5, 3.1, 3.2, 3.4, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8

-Periodic Table review-Section 2.7, 7.8, 7.11., 7.12, 7.13

-Nomenclature and formulas review (molecular and ionic compounds, ions, acids)-Sections 2.6, 2.8

-Chemical equations (types- including nuclear, interpreting, balancing) -Sections 3.1, 3.2, 21.1

- Chemical quantities and stoichiometry (mole concept and calculations, molar mass, percent composition, empirical and molecular formulas, all varieties of stoichiometry problems, limiting reactant, actual and theoretical yields)
Sections 3.3, 3.4, 3.5, 3.6, 3.7, 3.9, 3.10
Unit 1. Laboratory Experiments:

*Vonderbrink: “ Finding Ratios”
*Hall:  “Use of Volumetric Glassware”

*Hostge & Fossett:  “Introduction to Qualitative Analysis”

*Hall:  “Thin-Layer Chromatography of Indicators”

*Flinn Lab Kit:  “Determination of the Empirical Formula of a Silver Oxide

	Unit 2.  Foundations of Chemistry

-Nomenclature and formulas (organic compounds: alkanes, alkenes, and alkynes, functional groups; inorganic compounds: complexes)-Sections 21.3, 21.4, 21.5, 22.1, 22.2, 22.3, 22.4, 22.5

-Chemical equations (oxidation numbers, redox equations- identifying, acid-base reactions, precipitation reactions, balancing and reaction product prediction)-Sections 4.7, 4.8, 4.9, 4.10

Unit 2 Laboratory Experiments:

*Hostage & Fossett: ”Synthesis of Alum”

*Hostage & Fossett:  “Analysis of Alum”

Unit 3.  Aqueous Reactions and Solution Stoichiometry

-General properties of aqueous solutions (electrolytic properties and solubility, factors that affect solubility)
Sections 4.1, 4.2, 4.3, 11.1, 11.2, 11.3

-Precipitation reactions (solubility guidelines, ionic equations-Section 4.6

-Acid-base reactions (acid/base definitions and concepts, strong vs. weak acids and bases and electrolytes, neutralization, gas formation)-Section 4.2, 4.3, 4.8

-Oxidation-reduction reactions (basic concepts, oxidation numbers, activity series)-Section 4.9, 4.10

-Measuring concentration (Molarity, molality, mass percent, mole fraction, dilution problems)-Sections 11.1, 11.2

-Solution stoichiometry and chemical analysis (titrations)-Section 15.4, 15.5

-Colligative properties-Section 11.4, 11.5, 11.6

Unit 3 Laboratory Experiments:

* “Determining Molar Mass by Freezing 


	Point Depression”
*Hall:  “Molar Mass of a Volatile Liquid”

*Vonderbrink:  “Determination of Moles in a Chemical Reaction”

*Hostage & Fossett:  Determining Mass Percent of Mg(OH)2 in an Antacid Tablet

*Hall:  “Classification of Chemical Reactions”

Unit 4.  Atomic Structure and the Periodic Table
-Nuclear chemistry review (radiation, radioisotopes, reactions, fission, fusion, transmutation) Sections 18.1,8.2, 18.3, 18.4, 18.5, 18.6. 18.7

-Half life (simple method and decay equation) -Section 18.6

-Electron review (quantization of energy, photoelectric effect, line spectra and Bohr, orbitals) -Sections 7.1, 7.3, 7.4, 7.5

-Electron configurations (Heisenberg, Aufbau, Pauli, Hund) and quantum numbers-Sections 7.5, 7.6, 7.7, 7.8

-Exceptional configurations, configurations of ions-Section 7.9, 8.4

-Periodic table development-Section 7.10

-Shielding effect and nuclear charge-Section 7.12

-Trends for atomic radius, ionic radius, ionization energy, electron affinity
-Sections 7.12


	Unit 5.  Bonding

-Valence electrons, the octet rule and Lewis structures-Section 8.1

-Ionic bonding (energy involved, electron configurations, special cases)-Section 8.2, 8.4, 8.5

-Covalent bonding (Lewis structures of compounds)-Section 8.7, 8.8

-Electronegativity and bond polarity-Section 8.2, 8.3

-Lewis structures and formal charge-Section 8.10

-Resonance-Section 8.12

-Octet rule exceptions (odd number of electrons, less than an octet, expanded octet)
-Section 8.11

- Strengths, lengths, and energies-Section 8.13

-VSEPR and molecular shapes-Sections 8.13

-Molecular shapes and molecular polarity-Section 8.13

-Orbital overlap-Section 9.5

-Hybridization
-Section 9.1

-Multiple bonds (sigma and pi bonds)
-Section 9.2, 9.3, 9.4

Unit 5 Laboratory Experiments:

*Dry Lab: Model Building 

* Hall:  Molecular Properties 

Unit 6.  Gas Laws

-Characteristics of gases, pressure, measuring pressure, kinetic molecular theory-Sections 5.1, 5.6

-Boyle’s law, Charles’ Law, 
	Gay-Lussac’s Law, Combined

Gas Law, Ideal Gas Law (including applications)-Sections 5.2, 5.3, 5.4

-Gas mixtures and partial pressure, Dalton’s Law-Section 5.5

-Molecular effusion and diffusion-Section 5.7

-Real gases and van der Waals equation-Section 5.8, 5.9

-Gases in the atmosphere (composition, ozone depletion, acid rain, smog)-Sections 5.10

Unit 6 Laboratory Experiments:

*Flinn Scientific:  Determination of the Molar Volume of H2
Unit 7.  Intermolecular Forces, Liquids, and Solids

-Molecular comparison of solids, liquids, and gases-Section 10.6

-Intermolecular forces (ion-dipole, dipole-dipole, London dispersion, hydrogen bonding)-Section 10.1, 10.4

-Properties of liquids (surface tension and viscosity)-Section 10.2

-Phase changes and energy, heating curves-Section 10.8, 10.9

-Vapor pressure, volatility, relationship to temperature, boiling point-Section 10.8

-Phase diagrams-Section 10.9

Solids (unit cell concept and bonding including molecular, covalent-network, ionic, and metallic)-Section 10.3, 10.5, 10.6, 10.7

Unit 7 Laboratory Experiments:

* Chromatography 
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	JANUARY
	FEBRUARY
	MARCH
	APRIL
	MAY

	Unit 8.  Descriptive Chemistry… Modern Materials

-Classes of materials (liquid crystals, polymers, biomaterials, ceramics, thin films)-Sections 20.1, 20.2, 20.3, 20.4, 20.5, 20.6, 20.7, 20.8, 22.5, 22.6
Unit 8 Laboratory Experiments:

*Production of Soap

*Analysis and Identification of Plastic Polymers

Unit 9.  Kinetics

-Reaction rates and factors that affect them, change of rate with time, stoichiometry-Sections 12.1

-Concentration and rate (exponents in rate laws, units of rate constants, using initial rates to determine rate laws)-Section 12.2, 12.3, 12.4, 12.5

-Change in concentration over time (first and second order reactions, half-life)-Section 12.6

-Temperature and reaction rate (collision model, activation energy, Arrhenius equation and its use to determine activation energy)-Section 12.7, 12.8

-Reaction mechanisms (elementary vs. multistep mechanisms, rate laws, rate determining step)-Section 12.6

-Catalysis (including homogeneous vs. heterogeneous)-Section 12.8

Unit 9 Laboratory Experiments:

*Hostage & Fossett:  “Kinetics: Differential and   Integrated Rate Laws”

*Vonderbrink: “Study of Kinetics of a Reaction”


	Unit 10.  Equilibrium

-Equilibrium concept-Section 13.1

-Equilibrium constants and units, using them with chemical equations-Sections 13.2, 13.3

-Heterogeneous vs. homogeneous equilibrium-Section 13.4

-Using equilibrium constants (ICE charts, calculating equilibrium constants, predicting direction of a reaction)-Sections 13.5

-Le Chatelier’s principle-Section 13.6

Intro to acid/base equilibrium (review of Bronsted-Lowry, conjugate acid/base pairs, autoionization of water, pH)-Sections 14.1, 14.2, 14.3

-Strong acids and bases-Section 14.4, 14.5

-Weak acids and bases, Ka and pH, Ka and Kb, polyprotic acids-Sections 14.6, 14.7, 

-Acid/base properties of salt solutions-Section 14.8

-Acid/base behavior and chemical structure-Section 14.9

-Lewis acids and bases-Section 14.11

-Common ion effect-Section 15.1

-Buffers-Section 15.2, 15.3

-Acid-base titrations-Section 15.4

-Equilibrium(Ksp)-Section 15.6

-Factors- that affect solubility (common ion effect, pH, formation of complex ions, amphoterism)-Section 15.6. 15.8

Unit 10 Laboratory Experiments:

*Hostage & Fossett Experiment:“Determination of 
Acid Ionization Constant of a Weak Acid”

	*Vonderbrink:“Determinati

on of Equilibrium Constant of an Indicator”
*Hostage & Fossett:  “Preparation of a Buffer Solution at a Given pH”
*Vonderbrink and Hostage & Fossett: “Determining the 

Solubility Product Constant 

of Calcium Hydroxide”
* Flinn Lab Kit:  “Selecting            Indicators for Acid-Base Titrations”

Unit 11.  Descriptive Chemistry… Nonmetals and Metals

Hydrogen, Noble gas, Halogen, Oxygen, Nitrogen, Carbon and Silicon, Boron, Iron and steel,

Aluminum, sodium, and copper

Metallic bonding, Alloys


Transition metals-Sections 21.1, 21.2 21.6

Unit 11 Laboratory Experiments:
* Flinn Lab Kit:  “Gravemetric Analysis of a Metal Carbonate”

Unit 12.  Thermochemistry and Thermodynamics

-Energy (kinetic and potential energy, units, system and surroundings, work and heat, sign conventions)-Section 6.1

-First law of thermodynamics (internal energy, relating energy to heat and work, endothermic vs. exothermic, state functions)-Section 


	6.1

-Enthalpy and enthalpies of reaction-Sections 6.2

-Calorimetry (heat capacity, specific heat, calorimetry problems)-Section 6.2

-Hess’s law-Section 6.3

-Enthalpies of formation (and using them to calculate heats of reactions)-Section 6.4

-Spontaneity (definition, conditions, reversible vs. irreversible processes)
-Section 16.1

-Entropy and the second and third laws of thermodynamics (definitions, entropy change, Boltzmann’s equation, qualitative predictions regarding entropy changes, calculating entropy changes)-Sections 16.2, 16.3, 16.5

-Gibbs free energy (definition, changes, relationship to temperature, relationship to equilibrium constant)-Sections 16.4, 16.7, 16.8, 16.9

Unit 12 Laboratory Experiments:

*Vonderbrink:  “Hess’s Law: Determining the Enthalpy Change of a Reaction”

*Vonderbrink: “Themrochemistry and  Hess’s law”

*Hall:  “Calorimetry”

Unit 13.  Oxidation/Reduction and Electrochemistry

-Oxidation states and balancing 
	review
Sections 

-Galvanic cells-Section 17.1

-Cell EMF under standard conditions (use of standard reduction half-cell potentials and strength of oxidizing and reducing agents)
-Section 17.2, 17.3, 17.4

-Free energy (EMF and free energy in redox reactions)-Section 16.6, 16.7, 16.8, 16.9

-Cell EMF under nonstandard conditions (Nernst equation and concentration cells)-Section17.4

-Applications of electrochemistry (batteries, fuel cells, corrosion, and electrolysis)-Sections 17.8

Unit 13 Laboratory Experiments:

*Hostage & Fossett:  “Exploring 

Electrochemistry”

*Hall:  “Electrochemistry”

Review and Exam Practice:

The remainder of the time preceding the exam will be spent reviewing and doing practice problems, essays, equations, and multiple choice questions.  A comprehensive review assignment will be given over the April break, in preparation for the exam.  The final laboratory experiments will also take place during this time and we will review many of the concepts.




Unit Overview of the Year:

	Unit
	Approximate Time Allowed

	Unit 1- Foundations of Chemistry… Review
	2 week, Summer Break Assign.

	Unit 2- Foundations of Chemistry… New Concepts
	2weeks

	Unit 3- Aqueous Reactions and Solution Stoichiometry
	2 weeks

	Unit 4 - Atomic Structure and the Periodic Table
	1 week, Fall Break Assign.

	Unit 5 - Bonding
	3 weeks

	Unit 6 - Gas Laws
	1 week

	Unit 7 - Intermolecular Forces, Liquids, and Solids
	3 weeks

	Unit 8 - Descriptive Chemistry… Modern Materials
	1 week, December Break Assign.

	Unit 9 - Kinetics
	2 weeks

	Unit 10 - Equilibrium
	4 weeks

	Unit 11- Descriptive Chemistry… Nonmetals and Metals
	1 week, March Break Assign.



	Unit 12 - Thermochemistry and Thermodynamics
	3 weeks

	Unit 13 - Oxidation/Reduction and Electrochemistry
	3 weeks

	*** Review and Exam Practice
	2-3 weeks


