UNIT: ACIDS AND BASES 6 WEEKS

UNIT INTRODUCTION

Acids and bases have real life significance.  The human body functions properly only when delicate acid base balances are maintained, crops grow best in soil with proper pH, substances released into the atmosphere as pollutants form acid rain and foods as well as many substances used in the home are acids and bases.  This unit focuses on the structure, properties and reactions of acids and bases.  

ESSENTIAL QUESTION(S)

How do acid/base/salt reactions show the principles of chemistry?

What are the applications of acid/base reactions and their impact on our lives and the environment?

STANDARDS: (NSES)   A-1, A-2, B-1, B-2, B-3, B-5, B-6, E-2, F-1, F-4, F-5, G-1, G-3

ESSENTIAL CONCEPTS

Define acids and bases operationally and also conceptually (using  modern theories.)

Distinguish between forms of acids and bases using their properties.

Determine whether a solution is acidic or basic using an indicator  or pH meter.

Interpret pH in terms of powers of ten.

Compare the strengths of acids and bases and apply these concepts to buffer solutions.

Be able to complete an acid base neutralization reaction given the identities of  reacting acids and bases.

Complete an acid base titration and use the concept of molarity to determine the concentration of a titration reaction.

Express their opinions about the roles of acids and bases in the world.

Explain how their study has changed their opinions about acids and bases and other substances.

ESSENTIAL SKILLS

Writing and balancing equations.

Reading/using volumetric devices.

Using a calculator for arithmetic operations.

Proper handling of potentially hazardous materials.

Articulate conclusions based on evidence.

SCIENCE MISCONCEPTIONS

Substances containing hydrogen are acidic; substances containing OH are basic.

When a ‘proton donor’ acid reacts, the nucleus of an atom loses a proton.

Strength and concentration mean the same thing.

Neutralization reactions produce a neutral solution.

Only pH values of 1-14 exist.

A pH of 0 means that no acid or base is present.

A concentrated acid is a pure substance.

Concentrated acids are much more dangerous than concentrated bases.

ESSENTIAL VOCABULARY

Acid/Base neutralization reaction

Strong/weak Acid Bronsted-Lowry

Strong/weak base pH

Alkaline salt

Amphoteric titration

Buffer indicator

End point molarity

Equivalence point

Hydronium ion

Lewis/acid & base

OUTLINE OF SUGGESTED SEQUENCE OF INSTRUCTION

Short Inquiry Activity: “Effect of Foods on Baking Soda”

Discuss and demonstrate some observable properties of acids and bases using HCl and NaOH , litmus, magnesium. Compare and contrast acids and bases as defined by the theories of Arrhenius, Bronsted-Lowry and Lewis.  Demo 2: Metal-Acid Reactions.

Hydrogen ions and acidity-Demo-3: Nature of Indicators, and or Demo: Indicators and the pH scale. Class activity: Shampoo survey.

Strengths of Acids and bases: Lab-Comparing Acid Strengths

Neutralization reactions: Demonstration 4:  Conductivity in a Neutralization Reaction: this is an excellent demo that shows conductivity of acid, pH change of an indicator at the neutrality point and also at that point there is no conductivity, as well as formation of a precipitate followed by further addition of a base that shows bases do conduct a current. Other activities Lab on “Making Table Salt”, Demos: Disappearing Ink, Invisible Painting. Titration of antacid, Titration of Vitamin C.

Work sheet on neutralization reactions.

Chart that shows that titration of an acid/base does not always yield a neutral solution.                 

￼￼￼

Salts dissolved in water can cause water molecule to ionize and produce an acidic or basic solution and when a weak acid and one of it’s salts is combined (or weak base and one of it’s salts) the resulting solution is a buffer that resists changes in it’s pH.  Real life examples: buffered aspirin, hair and skin care products, blood etc

Acid -Rain Debate

READING FOR INFORMATION

It’s All in the Balance

It is old but the entire issue of April 1983 is devoted to acids and bases-all kinds of real life applications, Swimming Pool & pH, Shampoo & pH etc.. Also compares modern and old theories of acids and bases.

Chemmatters 2/09 Secrets of Harry Potter’s Magic Revealed”, there is a section on how to make disappearing inks using indicators and acids and bases 

SIGNIFICANT TASK

Acid Rain Debate

SUGGESTED ASSESSMENTS

Tests & quizzes

Rubric lab

Debate Rubric

RESOURCES

Virtual lab titration: . http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/stoichiometry/acid_base.html 

      or

     http://lrs.ed.uiuc.edu/students/mihyewon/chemlab_experiment.html 

This is a link to a search “acid” on the national geographic magazine site and not only includes acid rain and resulting environmental damage, but ants that squirt acid, mining and acids, people scarred by acids and many more topics of interest to adolescents http://google.nationalgeographic.com/search?site=ngm&client=ngm&proxystylesheet=ngm&output=xml_no_dtd&oe=UTF-8&q=acid&submit= 

Titration substances

Resulting solution

Strong acid + strong base

Neutral

Strong acid + weak base

Acidic 

