Solutions, Acid, Bases Unit Objectives

Day 1:  The Water Molecule:  Why is it unique?

· Explain hydrogen bonding in the water molecule.  

· Draw the water molecule including the bond angle and explain the polar nature of water based on this drawing.  

· Explain the high surface tension and low vapor pressure of water in terms of its hydrogen bonding.

· Explain the connection between the electronegativity of H and O, polarity of the H-O bond, shape of the water molecule, polarity of the water molecule, surface tension of water.

· Draw the crystalline structure of ice and use this to explain why ice floats in water.  

· List 3 unique properties of water and explain those properties.

Day 2:  The Solution Process:  How do things dissolve?

· Explain the statement “like dissolves like”.

· Distinguish between the solute and the solvent.

· Describe the process of solvation

· Identify the factors that affect the rate of solution.  

Pages In Text:  453 – 457

Problems In Text:  p. 461 # 3 – 5
p. 484 # 48 - 53

Day 2:  Solibility:  Why do some things dissolve faster than other things?

· Distinguish between saturated, unsaturated and supersaturated solutions 

· Use solubility charts to determine the solubility of a substance at various temperatures.  

· Understand how temperature affects the solubility of solids and gases in water.

Pages In Text:  457 – 460

Problems In Text:  Use worksheet

Molarity:  This is not a fear of moles!!

· Solve problems involving the molarity of a solution.

· Describe how to prepare a solution of a known molarity from the solid and distilled water

· Describe how to prepare dilute solutions from more concentrated solutions.

· Distinguish between dilute and concentrated solutions.

Pages In Text:  462 – 468

Problems In Text:  p.  462 – 468 # 8 – 22
p. 484 # 69 - 82

Colligative Properties of Solutions:  No calculations required

· Explain why a solution has a lower vapor pressure than the pure solvent.

· Explain why a solution has an elevated boiling point and a depressed freezing point compared to the pure solvent.

Pages In Text:  471 - 474

Collision Theory and Energy Diagrams

· Explain collision theory in terms of kinetic energy and orientation.
· Describe how reaction rate is proportional to the number of effective collisions.

· Interpret a potential energy diagram and identify activation energy from that diagram.
Pages In Text:  533-536


Problems In Text:  572, # 38 and 39

Factors Affecting Rate of Reaction

· List the 4 factors (temperature, surface area, concentration and catalyst) that affect the rate of a reaction for solids and liquids and explain in terms of collision theory why the rate is affected.
· Explain how a catalyst works in terms of the activation energy of a reaction.
· Explain how temperature, pressure and concentration affects the reaction rates of gases
Pages In Text:  536-538


Problems In Text:  572, # 40-43

Reversible Reactions

· Understand that most reactions are reversible and eventually reach chemical equilibrium.
· Identify the forward and reverse reactions from an equation.
· Write an equation for a reversible reaction with a double arrow.
Pages In Text:  539 -541

Problems In Text:  572, # 44 -46

Spontaneous Reactions

· Define the term entropy

· Describe how heat and entropy determine the spontaneity of a reaction

Pages In Text:  549 – 565

Problems In Text:  572, #51 - 60

Indicators and Properties of Acids and Bases

· Use indicators to distinguish between acids and bases.

· List the properties of acids and bases.

· Name an acid or base from its formula as well as write the formula from the name.

Pages In Text:  595 – 597

Problems In Text:  p. 601 # 4
p. 630 # 40 - 42

Water Dissociation

· Classify a solution as neutral, acidic or basic based on the hydrogen or hydroxide ion concentration.

· Write Kw expression

· Convert hydrogen ion concentration into pH values and hydroxide ion concentration into pOH values.

Pages In Text:  597, 608 – 616

Problems In Text:  p. 609 - 616 # 18 – 22, 24-25
p. 631 # 87 - 90

Acid – Base theories (Arrhenius and Bronsted-Lowry only)

· Compare and contrast the 2 theories.

· Identify conjugate acid-base pairs.

Pages In Text:  597 – 601

Problems In Text:  p. 601 # 6 – 7
p. 630 # 44 – 47, 49-51

Strong and Weak Acids and Bases

· Explain the difference between strong and weak acids and bases

· Distinguish between concentration and degree of dissociation as it relates to pH of solution

· Calculate Ka (acid dissociation constant) from concentration and pH.

· Arrange acids and bases by their strength using Ka.

Pages In Text pages:  602 – 607


Problems In Text:  p. 616 # 23, 26
p.  630 # 52 – 55, 58 –64
p. 632 # 91 - 92

Neutralization Reactions and Titrations

· Use acid base titration to calculate the concentration of an acid or base.

· Explain the concept of equivalence in neutralization reactions.

· Calculate the molarity of an unknown solution using titration data

Pages In Text:  617 - 621

Problems In Text:  p. 621 # 30 – 32
p. 631 # 67 – 69, 72, 73, 75 – 77
p.  632 # 93, 95 - 96

