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Chemistry Level I
17 Benchmarks
Physical Sciences

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

SC10.9.1
Describe matter in terms of the following:

· Chemical and physical properties

· Chemical and physical changes

· States of matter

SC10.9.2
Classify matter as elements, compounds, or mixtures.

· Homogeneous mixtures

· Heterogeneous mixtures

SC10.9.3
Define and apply vocabulary relevant to measurement.

· Quantitative versus qualitative

· Precision versus accuracy

· Error

SC10.9.4
Define and calculate density

SC10.9.5
Understand the development of atomic theory.

· Contributions from:

· Dalton

· Rutherford

· Thompson

· Modern Atomic Theory
· Energy Levels

· Electron Clouds

SC10.9.6
Define and apply vocabulary relevant to the structure of atoms.

· Protons, Neutrons, Electrons

· Atomic Number

· Mass Number

· Average Atomic Mass

· Isotopes

SC10.9.7
Identify and describe the structure of the Periodic Table in terms of:
· Groups/families

· Periods

· Metals/nonmetals

· Location

· Compare and contrast physical properties

SC10.9.8
Compare and contrast ionic and covalent compounds

· Sharing electrons versus transfer of electrons

· Writing formulas and naming compounds

· Relate ionic charge to position on the Periodic Table

· Know the representative particles

SC10.9.9
Define and apply the concept of the mole.

· Avogadro’s number

· Conversions between moles, grams, and particles

SC10.9.10
Express chemical changes through chemical equations.
· Write equations

· Arrow, states of matter subscripts

· Identify reaction types

· Single Replacement

· Double Replacement

· Combination

· Decomposition

· Combustion

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

· Balance equations.

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

SC10.9.11
Describe the arrangement of electrons in atoms using the quantum mechanical model.

· Describe s- and p- orbitals.

· Know that the shapes indicate the probable location of finding the electron.

· Write electron configurations.

· Apply Hund’s Rule, Pauli Exculsion Principle, Aufbau Principle when writing electron configurations.

SC10.9.12
Define and apply vocabulary relevant to solutions.

· Solute, solvent, solution

· Define and calculate molarity

SC10.9.13
Describe the characteristics of acids and bases.

· Compare and contrast the fundamental properties of acids and bases.
· Define an acid as a hydrogen ion donor and a base as a hydroxide ion donor.

· Name and write formulas of acids and bases.

· Relate the pH scale to the concentration of acids and bases.

· Calculate hydrogen ion concentration, hydroxide ion concentration, pH, and pOH.

· Define and apply a neutralization reaction.

· An acid reacts with a base to form a salt and water.

· Use a titration to find the molarity of an unknown acid or base.

SC10.9.14
Define and apply the vocabulary relevant to nuclear chemistry.

· Describe types of radioactive decay.

· Alpha

· Beta

· Gamma

· Describe and calculate half-life

· Compare and contrast fission and fusion.

· Write transmutation reaction equation for alpha, beta, and gamma decay.
Nature of Science
Standard 12: Understands the nature of scientific knowledge and inquiry.  

SC10.12.1
Follow appropriate safety procedures.

SC10.12.2
Describe the process of conducting an investigation using the scientific method.

· Identify a problem bases on observations or prior knowledge.

· Write a hypothesis statement that includes the possible cause of the problem and a proposed solution based on observation or prior knowledge.

· Conduct an experiment

· Identify independent variables, dependent variables, and a control.

· Select appropriate equipment

· Record and analyze observations/data.

· Qualitative versus quantitative data

· Use appropriate techniques when reading equipment.

· Report conclusions in terms of the hypothesis.

SC10.12.3
Compare and contrast laws, theories, and hypotheses.
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