Big Idea 1: Structure of Matter

Topics:
	· Conservation of mass

· Stoichiometry

· Electron configurations

· Shells, Subshells & Orbitals

· PES & Coulomb’s Law

· Periodic Trends

· Quantum Mechanical Model


	· Classical Shell Model

· Mass Spectrometry

· Spectroscopy & Vibrations (LO 1.15)

· Colorimetry

· Balancing Equations

· Gravimetric Analysis

· Volumetric Analysis




Big Idea 2: Properties of Matter
Topics:
	· Properties of Substances vs. Chemical Formulas

· Strengths of Acids vs. Structure

· Phases and Particulate Models

· KMT, IMF, Properties of Gases

· Gas Laws Explained by KMT

· Gas Law Calculations

· Chromatography Explained

· Visualizing Solute, Solvent & Solutions on the Particulate Level

· Molarity and the Particle View of Solutions

· Interactions Used to Interpret Separations (filtration, paper chromatography, column chromatography, distillation)

· Trends in Properties vs. LDF

· Real Gases vs. Ideal Gases

· Structure of Polar Molecules vs. IMFs

· Explain Solubility of Ionic Solids, Coulombs Law, Entropy


	· IMFs vs Properties (phase, vapor pressure, viscosity, etc.)

· Bond Type vs. Electronegativity & Position on Periodic Table of two atoms

· Bond Polarity vs. Position on the Periodic Table of the two atoms

· Structure vs. Properties of Ionic Compounds

· Structure vs. Properties of Metals

· Lewis Diagrams and VSEPR vs. geometry, polarity, hybridization

· Lab Data vs. Type of Bonding

· Explain Properties of Different Types of Solids Based on Representations of That Solid

· Ionic Solids

· Metallic Solids

· Covalent Network Solids

· Molecular Solids




Big Idea 3: Chemical Reactions
Topics:
	· Macroscopic, Particulate, & Symbolic Views of a Chemical Reaction
· Molecular, Ionic, & Net Ionic Equations
· Stoichiometry
· Balancing an Equation Using Lab Data
· Limiting Reactants, Reactions that have not gone to completion, % Yield
· ICE Box Problems
· Collect Data to Confirm Conservation of Mass or Law of Definite Proportions
· Bronsted-Lowry Acids & Bases
· Conjugate Acid-Base Pairs
	· Proton Transfer (donors & acceptors)
· Electron Transfer (oxidation-reduction)
· Redox Titrations
· Physical Change, Chemical Change, and Ambiguous Change
· Energy Changes in Chemical Reactions (Equations and Graphical Representations)
· Electrochemistry: Galvanic Cells
· Electrochemistry: Electrolytic Cells
· Qualitative and Quantitative Aspects of Electrochemical Cells



Big Idea 4: Kinetics 
Topics:
	· Factors that affect reaction rate
· Orders of reactions (1st, 2nd, 0th)
· Analyzing concentration vs. time data
· Half-Lives of reactions
· Half-life of 1st order reaction is constant
· Rate Laws
· What does the order of a reaction mean?

	· What makes a successful collision?

· Potential energy profiles for reactions

· Transition State & Activation Energy

· Reaction mechanisms

· Intermediates and catalysts

· Rate Determining Steps and Order

How do catalysts work?


Big Idea 5: Thermodynamics
Topics:

	· PE Graphs and bond formation
· KE graphs of particle energy, temperature
· Kinetic Molecular Theory
· Molecular Collisions and energy transfer
· Conservation of Energy
· Calorimetry and Heat Capacity
· Energy of phase changes, (Hvap & (Hfus
· Energy of reaction, Enthalpy, (Hrxn
· P(V work
· Bond Energies and Enthalpy of Reactions

· Explaining exothermic and endothermic changes on a particulate level

· Intermolecular Interactions, Intramolecular interactions, vs. chemical and physical changes


	· Interactions within protein molecules giving them secondary and tertiary structure (L.O. 5.11)

· Entropy changes

· (G = (H – T(S, quantitatively and qualitatively

· Is a reaction thermodynamically favorable?

· Making unfavorable reactions favorable (e.g. electrolysis CAN occur if you supply electrical energy) (5.15)

· Coupled Reactions and Common Intermediates (5.16) & (5.17) (e.g. Photosynthesis is endothermic, but linked with the formation of ATP from ADP, it has a negative (G)

· Thermodynamics vs. Kinetics


Big Idea 6: Equilibrium
Topics:
	· Explain that some reactions/processes are reversible

· Determine K if a reaction is reversed, doubled, or combined with another equation

· Apply Le Chatelier’s Principle

· Explain Le Chatelier’s Problems in terms of changing rates of forward or reverse reactions
· Use Le Chatelier’s Principle to find conditions that maximize yield

· Test Quotient, Q, and Q vs. K

· Determine K from graphical or tabular data

· ICE Box problems

· What does the size of K indicate?

· Particulate model of strong and weak acids and bases

· Compare strong and weak acid solutions with the same pH (% ionization, concentrations, base needed to neutralize)

· Titration curves (monoprotic vs. diprotic) (strong vs. weak) (acid added to base vs. base added to acid)


	· Kw is temperature dependent so neutral is not always pH = 7

· pH of mixtures of strong acids and/or bases

· Calculate pH of weak acid or weak basic solutions

· pH of salt solutions

· Mixtures of strong and weak acids and bases (what gets neutralized, what is left in equilibrium)
· Buffer Solutions

· Buffering Capacity

· Designing a Buffer by choosing conjugate acid-base pairs

· Labile Proton

· Explain Buffering Action

· Solubility from Ksp values

· Ksp from solubility data

· Factors that affect solubility (common ion effect, pH dependence)

· Dissolving of a salt on the particulate level

· Relate K and (G


