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AP Chemistry
21 Benchmarks
Physical Sciences
Standard 9:  Understands the structure of matter and its chemical and physical properties. 
SC12.APC.9.1
Recognize what it means to think like a chemist in terms of strategy and measurement.

· Scientific Method

· Laws vs. Theories

· Uncertainty, Precision, Accuracy

· Matter

· Phase Changes

· Physical and Chemical Changes/Properties

· Elements, Compounds, and Mixtures

· Nomenclature

SC12.APC.9.2
Describe the atom in terms of its development and structure

· Alchemy

· Dalton’s Atomic Theory and Laws of Definite and Multiple proportions

· Electrons, Protons, Neutrons

· Crookes

· Thomson

· Millikan

· Goldstein

· Chadwick

· Rutherford
· Atomic Number, Atomic Mass, Isotopes

SC12.APC.9.3
Analyze the mathematics of chemical reactions.

· Atomic Number andAtomic Mass

· Mole

· Percent Composition

· Empirical and Molecular Formulas

· Chemical Equations and Net Ionic Equations

· Mole Volume Relationships

· Stoichiometry

· Limiting Reagents

· Percent Yield

SC12.APC.9.4
Analyze quantitatively and qualitatively what happens in the preparation of aqueous solutions.

· Water Characteristics

· Hydration

· Electrolytes

· Solutions

· Solutes

· Solvents

· Saturated, Unsaturated, and Supersaturated Solutions

· Concentration

· Molarity

· Molality

· Solution Dilution

· Precipitation Reactions

· Redox Reactions

SC12.APC.9.5
Describe the electronic structure of atoms.

· Electromagnetic Radiation

· Wavelength and Frequency

· Dual Nature of Light

· Emission Spectrum

· Bohr Model

· Quantum Mechanical Model
· Quantum Numbers

· Heisenberg Uncertainty Principle

· Orbitals Shapes and Energies

· Electron Spin

SC12.APC.9.6
Use the organization of the periodic table to predict properties of atoms.

· History

· Aufbau Principle

· Hund’s Rule

· Families and Groups

· Representative Elements and Transition Elements

· Reactivity

· Ionization Energy

· Electron Affinity Trends

· Oxidation States

· Atomic Radii Trends

· Metals, Nonmetals, and Metalloids

· Traits

· Locations

SC12.APC.9.7
Explain the different types of bonds, the nature of the bonds, and the three dimensional structure of molecules.

· Coulomb’s Law

· Covalent, Ionic, and Metallic Bonding

· Electronegativity and Polarity

· Hydrogen Bonding and van der Waals Forces

· Molecular Shapes

· Lattice Energy

· Convalent Bond Energies

· Lewis Dot Structures and Resonance

· VSEPR

SC12.APC.9.8
Describe the bonding in a variety of covalent molecules and ions using the concept of hybridization
· Hybrid Orbital

· Multiple Bonds

· Coordinate Complexes

SC12.APC.9.9
Discuss the bonding models, structure, and other properties of liquids and solids.

· Intermolecular Forces

· Surface Tension, Capillary Action, and Viscosity of Liquids

· Crystalline and Amorphous Solids

· Ionic, Molecular, and Atomic Solids

· Alloys and Network Solids

· Changes of State

· Phase Diagrams of Heating and Cooling Curves

· Critical Point

· Triple Point
SC12.APC.9.10
Explore the laws that govern the behavior of gases.

· Measuring Pressure

· Boyles’ Law

· Charles’ Law

· Avogadro’s Hypothesis and Law

· Combined Gas Law

· Ideal Gas Law

· Dalton’s Law of Partial Pressure

· Kinetic Theory of Gases

· Graham’s Law of Diffusion

· Real Gas vs Ideal Gas Deviations
SC12.APC.9.11
Describe and calculate solution concentration

· Molarity

· Mass Percent

· Mole Fraction

· Molality

SC12.APC.9.12
Describe and apply the factors affecting solubility

· Factors Affecting Solubility

· Henry’s Law

· Vapor Pressure

· Raoult’s Law

· Boiling Point Elevation

· Freezing Point Depression

· Osmosis/Osmotic Pressure

SC12.APC.9.13
Describe and apply nuclear transformations.
· Nuclear Equations

· Half-lives

· Radioactivity
SC12.APC.9.14
Explain chemical equilibrium and apply equilibrium law math.

· LeChatelier’s Principle

· Equilibrium Law Math 

· Gases

· Solutions

· Solubility Products

· Common Ion

· Buffers

· Hydrolysis

· Free Energy

SC12.APC.9.15
Explain and apply the essential properties of acids and bases.

· Acid and Base Properties

· Arrhensius Definition

· Bronsted-Lowry Definition and Theory

· Amphiprotic/Amphoteric Substances

· Conjugate Acid/Base Pairs

· Acid/Base Pairs

· Polyprotic Acids

· pH, pOH, and pK

· Buffers

· Titrations and Titration Curves

· Indicators

· Normality

· Primary Standards

· Lewis Acids and Bases

SC12.APC.9.16
Describe carbon compounds.

· Organic Chemistry

· Hydrogen Naming System

· Alkane/Alkene/Alkyne Families

· Isomers

· Substitution Reactions

· Addition Reactions

· Hydrocarbon Reactivity

· Functional Groups

· Ester Formation

· Saponification

· Plastics

· Addition Polymerization

· Condensation Polymerization

· Peptide Bond

· Control of Polymer Properties

· Recycling

Standard 10: Understands energy’s forms, transformations, and interactions with matter.

SC12.APC.10.1
Use chemical kinetics to explain the rate and mechanisms of chemical reactions
· Thermochemistry

· Heat

· Temperature

· Calorimetry

· Spontaneity and Free Energy

· Enthalpy

· Exothermic and Endothermic Diagrams

· Heat of Vaporization and Heat of Fusion

· Hess’s Law

· Entropy

· Free Energy

· Gibbs-Helmholtz Equation

SC12.APC.10.2
Use chemical kinetics to explain the rate and mechanisms of chemical reactions.

· Measuring Reaction Rates

· Measuring Techniques

· Rate Factors

· Reaction Rate Laws/Order/Constants

· Law of Mass Action

· Collision Theory

· Rate Determining Step and Mechanics

· Kinetic Energy Diagrams

· Potential Energy Diagrams/Catalysts

· Simple Homogeneous and Heterogeneous rates

· Complex/Decomposition Reaction Rates

SC12.APC.10.3
Describe the interchange of chemical and electrical energy

· Galvanic Cells

· Standard Reduction Potentials

· Cell Potential and Concentration

· Faraday’s Laws

· Nernst Equation

· Batteries

· Corrosion

· Electrolytic Cells and Electrolysis

Nature of Science
Standard 12:  Understands the nature of scientific knowledge and inquiry.  
SC12.APC.12.1
Apply the scientific method to laboratory investigations.

SC12.APC.12.2
Communicate results of investigations both orally and in writing.
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