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Advanced Chemistry Level II
20 Benchmarks
Physical Sciences

Standard 9: Understands the structure of matter and its chemical and physical properties. 

SC12.CH.9.1
Define and apply concepts and calculations relevant to measurement.

· Quantitative versus qualitative data

· Precision versus accuracy

· Error

· Dimensional analysis

· Significant figures

SC12.CH.9.2
Describe matter in terms of:

· Chemical and physical properties and changes
· States of matter
SC12.CH.9.3
Classify matter as
· Pure substances - Elements and compounds
· Mixtures - Homogeneous and heterogeneous mixtures

SC12.CH.9.4
Define and apply vocabulary relevant to the structure of atoms.

· Protons, Neutrons, Electrons

· Atomic Number

· Mass Number

· Average Atomic Mass

· Isotopes

SC12.CH.9.5
Compare and contrast ionic and covalent compounds

· Sharing electrons versus transfer of electrons

· Write formulas and name compounds

· Relate ionic charge to position on the Periodic Table

· Know the representative particles

· Calculate percent composition

· Determine empirical and molecular formulas

SC12.CH.9.6
Express chemical changes through chemical equations.

· Write equations

· Arrow, states of matter, subscripts, reactants and products
· Identify reaction types
· Single Replacement
· Double Replacement
· Combination
· Decomposition
· Combustion

· Predict products of single replacement, double replacement, combination, combustion and decomposition reactions.

· Balance equations.

· Use mole ratios to calculate the relationship between moles of products and moles of reactants.

· Identify limiting reagents and calculate percent yield.

SC12.CH.9.7
Define and apply vocabulary relevant to solutions.

· Solute, solvent, solution, precipitate

· Define and calculate molarity, including dilution calculations

· Apply stoichiometry calculations to aqueous solutions

SC12.CH.9.8
Define and apply vocabulary relevant to redox reactions

· Oxidation, reduction, oxidizaing agent, reducing agent

· Determine oxidation numbers

· Balance redox reactions in acidic and basic media.
SC12.CH.9.9
Quantitatively describe behaviors of ideal gases

· Apply PV = nRT

· Use combined gas law relationships

· Define and apply mole fractions to partial pressures

· Describe the assumptions and limitations of Kinetic Molecular Theory

SC12.CH.9.10
Describe and calculate energy associated with 
· Bonds breaking and bonds forming

· Sum of heats of formation of products and reactants
· Hess’ Law

· Calorimetry

· Energy diagrams

SC12.CH.9.11
Describe the structure of the atom in terms of quantum mechanics
· Define and apply mathematical relationships between Energy, wavelength and frequency

· Relate Absorption and emission spectra to energy levels of an electron
· Historical development of quantum theory
· QM model – square of wave function = probability = orbital

· Write electron configurations and orbital diagrams

· Describe periodic trends of radius, electronegativity, and ionization energy

SC12.CH.9.12
Describe the nature of intramolecular bonds
· Apply continuum of covalent – polar covalent – ionic bonds
· Draw Lewis Dot structures

· Describe molecular shapes in terms of geometries and bond angles

· Identify polar bonds and determine net dipole moments

· Hybridization, sigma, pi

SC12.CH.9.13
Understand the nature of interparticle forces
· Recognize and categorize compounds according to network covalent bonds, ionic bonds, metallic, bonds and intermolecular forces
· Use interparticle forces to predict physical properties

SC12.CH.9.14
Describe rates of reactions
· Define rate of reaction

· Use Collision Theory to explain factors that affect rates of reaction
· Identify Activation Energy (Ea) from energy diagrams
SC12.CH.9.15
Evaluate chemical equilibria

· Write equilibrium expressions

· Calculate an equilibrium constant

· Assess whether a system is at equilibrium (K vs Q)
· Determine equilibrium concentrations from initial concentrations

· State and apply Le Chatelier’s Principle
SC12.CH.9.16
Explain behavior of acid and base systems
· Define and apply Arrhenius, Bronsted-Lowry, and Lewis definitions
· Define and calculate pH, pOH, [H1+], and [OH1-]

· Determine pH of weak acids and bases.

· Perform a titration and determine the concentration of an unkown
SC12.CH.9.17
Describe spontaneous and nonspontaneous reactions
· Predict and/or evaluate changes in entropy of a chemical system and its surroundings
· Calculate ΔS and ΔG using Hess’ law, ΔS°f or ΔG°f data, or the Gibbs-Helmholz equation.
SC12.CH.9.18
Apply oxidation-reduction chemistry to electrochemical cells.
· Identify components of galvanic and electrolytic cells
· Calculate standard cell potentials
Nature of Science
Standard 12: Understands the nature of scientific knowledge and inquiry.  

SC12.CH.12.1
Know and follow appropriate safety procedures.

SC12.CH.12.2
Conduct scientific investigations
· Select and use equipment appropriately

· Record and analyze observations and data
· Identify sources of error
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