Unit 3 AP Chemistry Concepts and Standards

Chapter 4

· 1.D
Atoms are so small that they are difficult to study directly; atomic models are constructed to explain experimental data on collections of atoms.

· 1.D.3
The interaction of electromagnetic waves or light with matter is a powerful means to probe the structure of atoms and molecules, and to measure their concentration.

· 1.D.3c

The amount of light absorbed by a solution can be used to determine the concentration of the absorbing molecules in that solution, via the Beer-Lambert law. (pg 580 and supplement)

· LO 1.15
The student can justify the selection of a particular type of spectroscopy to measure properties associated with vibrational or electronic motions of molecules.

· LO 1.16
The student can design and/or interpret the results of an experiment regarding the absorption of light to determine the concentration of an absorbing species in a solution.

· 1.E
Atoms are conserved in physical and chemical processes.

· 1.E.2
Conservation of atoms makes it possible to compute the masses of substances involved in physical and chemical processes.  Chemical processes result in formation of new substances, and the amount of these depends on the number and the types and masses of elements in the reactants, as well as the efficiency of transformation.

· 1.E.2f

Titrations may be used to determine the concentration of an analyte solution.  The titrant has a known concentration of a species that reacts specifically with the analyte.  The equivalence of the titration occurs when the analyte is totally consumed by the reacting species in the titrant.  The equivalence point is often indicated by a change in a property (such as color) that occurs when the equivalence point is reached.  This observable event is called the end point of the titration. (Ch 4.6)

· LO 1.20
The student can design, and/or interpret data from, an experiment that uses titration to determine the concentration of an analyte solution. (LAB)

· 2.A
Matter can be described by its physical properties.  The physical properties of a substance generally depend on the spacing between the particles (atoms, molecules, ions) that make up the substance and the forces of attraction between them.

· 2.A.3
Solutions are homogenous mixtures in which the physical properties are dependent on the concentration of the solute and the strengths of all interactions among the particles of the solutes and solvent.

· 2.A.3i

Solution composition can be expressed in a variety of ways; molarity is defined as the number of moles of solute per liter of solution. (Ch 4.5)

· 2.A.3j

Understanding how to prepare solutions of specified molarity through direct mixing of the components, through use of volumetric glassware, and by dilution of a solution of known molarity with additional solvent is important for performing laboratory work in chemistry. (Ch 4.5)

· NO molality, percent by mass, and percent by volume or colligative properties

· LO 2.8

The student can draw and/or interpret representations of solutions that show the interactions between the solute and solvent.

· LO 2.9

The student is able to create or interpret representations that link the concept of molarity with particle views of solutions.

· 3.A
Chemical changes are represented by a balanced chemical equation that identifies the ratios with which reactants react and products form.

· 3.A.1
A chemical change may  be represented by a molecular, ionic or net ionic equation.

· 3.A.1b

Depending on the context in which it is used, there are different forms of the balanced chemical equations that are used by chemists.  It is important not only to write a balanced molecular, ionic, or net ionic reaction equation, but also to have an understanding of the circumstances under which any of them might be the most useful form. (Ch 4)

· 3.A.2
Quantitative information can be derived form stoichiometric calculations that utilize the mole ratios from the balanced chemical equations.  The role of Stoichiometry in real0world applications is important to note, so that it does not seem to be simply an exercise done by chemists.

· 3.A.2c

Solution chemistry provides an additional avenue for laboratory calculations of Stoichiometry , including titrations.

· 3.B
Chemical reactions can be classified by considering what the reactants are, what the products are, or how they change from one into the other.  Classes of chemical reactions include synthesis, decomposition, acid-base, and oxidation-reduction reactions.

· 3.B.2
In a neutralization reaction, protons are transferred from an acid to a base

· 3.B.2b

Acid-base reactions: (Ch 4.3)

· only reactions in aqueous solutions are considered

· 3.B.3
In oxidation-reduction (redox) reactions, there is a net transfer of electrons.  The species that loses electrons is oxidized, and the species that gains electrons is reduced.

· 3.B.3a

In a redox reaction, electrons are transferred from the species that is oxidized to the species that is reduced (Ch 4.4)

· NO reducing or oxidizing agent.

· 3.B.3b

Oxidation numbers may be assigned to each of the atoms in the reactant and products; this is often an effective way to identify the oxidized and reduced species in a redox reaction. (Ch 4.4)

· 3.C
Chemical and physical transformations may be observed in several ways and typically involve a change in energy.

· 3.C.1 
Production of heat or light, formation of a gas, and formation of a precipitate and/or a color change are possible evidences that a chemical change has occurred.

· 3.C.1d

Classification of reactions provides important organizational clarity for chemistry; therefore, students need to identify precipitation, acid-base, and redox reactions. (Ch 4.2, 4.3, 4.4)

Unit 3 Test Big Ideas

· Be able to identify and explain the difference between a solute and solvent in solution.
· Know that water is the most common solvent.

· Know which types of molecular compounds can dissolve in water (acids and bases).

· Know what it means to be soluble and how that affects what molecules would be present at the molecular level in a solution.
· Know what is molarity is and how to calculate it given a volume and number of moles.

· Be able to identify a reaction as a precipitate, acid-base or redox reaction.

· Be able to identify a reaction as synthesis, decomposition, metathesis (double replacement), single replacement, or combustion.

· Know what a precipitate is.

· Know what aqueous means when written behind a chemical formula in a reaction

· Be able to predict the products of a double replacement reaction given the reactants.

· Know what is transferred in a redox reaction (electrons) and acid-base reaction (protons=H+)

· Be able to write balanced equations, complete ionic equations, and net ionic equations given a chemical reaction

· Know what piece of lab equipment should be used to most accurately measure a volume of liquid while preparing a solution (volumetric flask).

· Be able to determine the concentration of a compound and its ions if it is soluble given the mass of the substance and the volume of liquid it is dissolved in.

· Know the basic features of all precipitation reactions.

· Understand the purpose of visible light spectrometry.

· Know Beer’s Law and how it relates to solutions.

· Be able to use Beer’s law to calculate an unknown (Hint: the formula is given to you on your equation sheet).

· Be able to interpret graphical data using Beer’s Law.

· Be able to discuss potential errors in lab techniques for spectrophotometry and filtration.
· Given a diagram showing the quantities of solutes, be able to state which has the highest/lowest molarity.

· Be able to state the oxidation number for elements in elemental form, compounds and ions.

· Be able to state the neutralization reaction between acids and bases.

· Be able to recognize the molecular interaction between soluble solutes and solvent.

· Be able to use stoichiometry to predict the amount of product formed in acid-base, redox or precipitation reactions.

· Understand the purpose of titration and be able to state basic errors that could occur during this process.

· Know the purpose of the endpoint in a titration.

· Be able to determine limiting reactants and percent yield of acid-base, redox or precipitation reactions.

· Be able to state the elements oxidized and reduced in a redox reaction.

· Be able to determine the amount of a substance needed to dilute to a certain concentration.

