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Bases

By Rebecca L. Johnson

Learning Objectives

Overview

'We come across many acids
and bases each day, from the
food we eat to our household
cleaners. Substances are
classified as acids or bases,
depending on their number of
hydrogen ions. Each type of
substance has specific
characteristics that indicate
whether it is an acid or a base.
In nature, acids and bases are
used by plants and animals to
defend themselves.

The easiest way to tell an acid
from a base is by using an
indicator, such as litmus paper.
The pH scale classifies
substances with a pH less than
7 as acids and substances
greater than 7 as bases. A
universal indicator is needed to
tell the pH of any substance.
Many of the everyday items we
use today are acids and bases,
including soap, fabrics, and
silicon chips.

Almost all substances can be
classified as acids or bases,
depending on their pH. Acids
have a pH in the range of 0 to
6.99, bases have a pH in the
range of 7.01 to 14, and pure
water is termed “neutral” with
a pH of 7.The pH scale was
developed by Soren Sorensen.
The scale’s name stands for
“potential of hydrogen,” which.
refers to the amount of
hydrogen ions in a liquid. The
more acidic a solution is, the
fewer hydrogen ions it has.

o Explam how substances are.
- placed in categories amurdmg 1
1o their characteristics e
_® |dentify properties of aexd's and bases
 Describe the harmful effects of actds
and bases
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Descnhe methods of tdentufymg acids
and bases
|dentify common amds and bases

Skill Focus Genre. E‘xposim' o
. Pfed'cﬁng Skill Focus :
Supporting Skills * Compare and contrast
= Communicating Use context cluss =
* Inferring. Supporting Skills

e Summarize

& Draw conclusions

® Identify cause-and-

effectrelationships
o Make judgments
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Focus on Reading

Before Rudhg
Activate Prior Knowledge

Direct students’ attention to
the title of the book. Ask them
what they know about acids
and bases. Begin a K-W-L chart
for the class, writing
information students know
about acids and bases in the K
(What We Know) column.
Then ask students what they
want to know about acids and
bases. Write their responses in
the W (What We Want to
Know) column.

After reading, students can
add information to the L
(What We Learned) column.
They can also change any
incorrect information in the
first column of the chart.

Preview

Give students time to preview
the book, paying attention to
chapter titles, photos, captions,
and special features. Ask:

What do the chapter titles tell
you about the information
presented in this book?

Looking at the photos, can you
tell what this book is about?

What information do the
captions provide?

Set Purpose

Ask students whether this book
reminds them of other books
they have read. Ask:

What do you want to find out
by reading this book?

Encourage students to give
reasons for their answers.

K (What We Know)

W (What We Want To Know)

L (What We Leamned)

Writing Skills

Writing Focus '

* Write steps in a process
(expository)

Supporting Skills

© Prewrite

 Conduct research

* Record knowledge

Speaking/ Listening
* Give an oral presanw%u

Vocabulary Strategy:
=1 Use Context Clues
Activity Master, Page 14

Ask students how context—the
words around a word—can
help them figure out the
meaning of an unknown word.
Read these sentences from
page 5 in the student book.

Acid drips from the snottites.
It can burn skin and
dissolve metal.

Explain that the descriptions
“burn skin” and “dissolve
metal” help provide a meaning
for the word add in the first
sentence. The context of the
word acid helps you to
understand its meaning.
Students can use the Activity
Master on page 14 to practice
taking meanings of words from
context, then checking
meanings in the dictionary.

acid rain
fossil fuels
indicator
ions

pH

predict
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Focus on Reading (continued)

During Reading

% Read Strategically:
Compare and Contrast
Activity Master, Page 15

Assign each chapter of the book
as independent reading. As
students read, they can compare
and contrast characteristics of
substances by completing the
Activity Master on page 15.

Remind students that when
comparing two things, they
should look for what is the
same. When contrasting two
things, they should look for
what is different.

Answers for Activity Master, page
15: Acid—tastes sour, dissolves
metal, turns blue litmus paper red,
pH range: 0-7, contains hydrogen.
Base—contains hydroxide, turns
red litmus paper blue, feels slippery,
tastes bitter, pH range: 7-14.
Both—has industrial uses, is a
chemical, some are poisonous,
contains ions.

Strategy Tip: Paraphrase

If students have trouble
understanding a paragraph or
section of the book, suggest
they retell, or paraphrase, the
part in their own words.
Explain that paraphrasing helps
to identify which parts they
don’t understand.

Mterneading

Respondmg
Initiate a class discussion to

assess reading comprehension.
Ask:

What characteristics are used to
describe substances as acids or
bases? (See pages 8 and 17 in
the student book.) (summarize)

Describe the properties of acids.
Describe the properties of bases.
(See pages 9-11.) (summarize)

What are some harmful effects of

acids and bases? (See pages 10
and 12-13.) (draw conclusions)

Which type of substance causes
red litmus paper to turn blue?
Which type of substance causes
blue litmus paper to turn red?
(See page 15.) (identify cause-
and-effect relationships)

Which are more useful in your

home—acids or bases? (Answers
will vary.) (make judgments)

% Writing and Research:

Write Steps in a Process
Activity Master, page 16
Have students write the steps
involved in testing whether a
substance is an acid or a base.
Students will explain how they
would test five liquids to
determine if they are acids or
bases. They will include step-
by-step instructions, an
explanation for each step, and
the materials used in the
process. Students can use the
Activity Master on page 16 to
help them organize the steps
they would do in their

experiments. Encourage
students to use science
resources, the Internet,
encyclopedias, and other
informational sources to
research the details of
this process.

Communicating: Speaking/Listening

Give an oral presentation
Students can present an oral
presentation showing the steps
involved in testing a substance
to determine if it is an acid or a
base. Suggest that students use
props, including posters or
pictures, to help explain the
steps in their process.

Students reading aloud should

v speak clearly
v make eye contact with listeners
v adapt speech as appropriate

Listeners should

v listen politely

v listen for clues to decide if the
substance is an acid or a base

v ask questions to clarify information
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Extend and Assess

Thinking Like a Sclentlst

Process Skill: Predicting

Answer for page 19: The pH of the
Juice would be 7, or closer to 7.To
test this prediction, test the pH of a
glass of orange juice before and after
placing a crushed antacid tablet in
the glass.

Answers for page 27: 1. The acid
reduces the pH of your mouth.

2. The toothpaste will neutralize
the acid in your mouth. 3. Since
toothpaste is a base, it will raise the
PH of your mouth.

Check It Out: Yes, it was a good
idea. Baking soda is also a base,
which will neutralize the add in
your mouth.

Predicting
g Activity Master, Page 17
Students list the characteristics
of acids and bases on the
Activity Master on page 17.
Have them use the information
and personal experience to
predict the results for situations
involving acids and bases.

Summary Students w1]] use bar
soap, water, and pH paper to
check the pH of different soaps.

Tips Have students work over a
desk or use a bowl to avoid
messes involving the soap.

Safety Note Have students
rinse their hands after handling
soap. Remind them not to
touch their eyes, mouth, or

nose with soapy hands.

Answers to Think Answers will
vary, but the pH of the soap should
be between 7 and 10; answers will
vary depending on the brand of
soap used; answers will vary, but no
soap should have had a pH greater
than 10, which would have been
very basic and is rough on hands.

Assessment Options

Use the following assessment
options to assess students’
understanding of the book.

Questions

Use the following questions

during individual conferences

or ask students to write the

answers in their notebooks:

1 What is the pH range for acids? What
is the pH range for bases?

2 Describe two physical properties
of acids and two physical properties
of bases.

3 Identify ways acids and bases can be
harmful to humans.

4 Name a common acidic substance
and a common basic substance.

5 Describe two uses for acids and
bases in society.

Assessment Activity

Have students create an acids
and bases poster. They can cut
pictures of several common
acids and bases from
newspapers and magazines and
glue them to poster board.

stomach

acid  apple
|

Posters should include

v three pictures of common acids and
three pictures of common bases

v’ characteristics of the item that tell
whether it is an acid or a base

Multiple-choice Test
Use the multiple-choice test on
page 90.

Mathematics

Have students create a pH scale
as shown below. They can then
insert each of the following on
the scale where appropriate:

Stomach acid—pH 2
Apple—pH 3.5
Bread—pH 5.5
Baking soda—pH 9
Bleach—pH 13

Oven cleaner—pH 14

Ask students how the scale
makes the pH data easier to
compare than the list.

Together students and families
can read the labels of common
items in the home to determine
whether each is an acid or a
base. An acid often lists
ingredients that include the
word “acid.” A base often has
ingredients that include the
word “hydroxide,” or end

in -ide.

) oven
baking soda bleach cleaner
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Acids and

Bases
iR, B

By Rebecca L. Johnson

Learning Objectives

Seiehee

We come across many acids
and bases each day, from the
food we eat to our household
cleaners. Substances are
classified as acids or bases,
depending on their number of
hydrogen ions. Each type of
substance has specific
characteristics that indicate
whether it is an acid or a base.
In nature, acids and bases are
used by plants and animals to
defend themselves.

The easiest way to tell an acid
from a base is by using an
indicator, such as litmus paper.
The pH scale classifies
substances with a pH less than
7 as acids and substances
greater than 7 as bases. A

universal indicator is needed to

tell the pH of any substance.

Many of the everyday items we

use today are acids and bases,
including soap, fabrics, and
silicon chips.

Overview

Almost all substances can be
classified as acids or bases,
depending on their pH. Acids
have a pH in the range of 0 to
6.99, bases have a pH in the
range of 7.01 to 14, and pure
water is termed “neutral” with
a pH of 7.The pH scale was
developed by Soren Sorensen.
The scale’s name stands for
“potential of hydrogen,” which
refers to the amount of
hydrogen ions in a liquid. The
more acidic a solution is, the
fewer hydrogen ions it has.

_ v Process Skills  Reading Skills
« Explain how substances b . Dascnbe methods of :dentnfymg acads  'sKkill Focus Genre: Expository
placed in categories accordmg “and bases i e Predicting Skill Focus
to their characteristics Idennfycommon ac:ds and bases ol Suppomn g Skills ® Compare and contrast
® Identify properties of acids and e e Communicating ® Use context clues
» Describe the harmful effects of ac:ds « Inferring i
: . ® mor upporting Skil
and bases L e Summarize
 Draw conclusions
* |dentify cause-and-
effect relationships

® Make judgments
10



Focus on Reading |

Activate Prior Knowledge

Direct students’ attention to
the title of the book. Ask them
what they know about acids
and bases. Begin a K-W-L chart
for the class, writing
information students know
about acids and bases in the K
(What We Know) column.
Then ask students what they
want to know about acids and
bases. Write their responses in
the W (What We Want to
Know) column.

After reading, students can
add information to the L
(What We Learned) column.
They can also change any
incorrect information in the
first column of the chart.

Preview

Give students time to preview
the book, paying attention to
chapter titles, photos, captions,
and special features. Ask:

What do the chapter titles tell
you about the information
presented in this book?

Looking at the photos, can you
tell what this book is about?

What information do the
captions provide?

Set Purpose
Ask students whether this book

reminds them of other books
they have read. Ask:

What do you want to find out
by reading this book?

Encourage students to give
reasons for their answers.

K (What We Know)

W (What We Want To Know)

L (What We Learned)

Vocabulary Strategy:
Use Context Clues
Activity Master, Page 14

I

Ask students how context—the
words around a word—can
help them figure out the
meaning of an unknown word.
Read these sentences from
page 5 in the student book.

Acid drips from the snottites.
It can burn skin and
dissolve metal.

Arids ind Bases

Explain that the descriptions
“burn skin” and “dissolve
metal” help provide a meaning
for the word acid in the first
sentence. The context of the
word acid helps you to
understand its meaning.
Students can use the Activity
Master on page 14 to practice
taking meanings of words from
context, then checking
meanings in the dictionary.

acid rain

fossil fuels

indicator

ions

pH

predict

11



Focus on Reading (continued)

Read Strategically:
Compare and Contrast

Activity Master, Page 15

[

students read, they can compare
and contrast characteristics of
substances by completing the
Activity Master on page 15.

Remind students that when
comparing two things, they
should look for what is the
same. When contrasting two
things, they should look for
what is different.

Answers for Activity Master, page
15: Acid—tastes sour, dissolves
metal, turns blue litmus paper red,
pH range: 0-7, contains hydrogen.
Base—contains hydroxide, turns
red litmus paper blue, feels slippery,
tastes bitter, pH range: 7-14.
Both—has industrial uses, is a
chemical, some are poisonous,
contains ions.

Strategy Tip: Paraphrase

If students have trouble
understanding a paragraph or
section of the book, suggest
they retell, or paraphrase, the
part in their own words.
Explain that paraphrasing helps
to identify which parts they
don’t understand.

12

Responding
Initiate a class discussion to

assess reading comprehension.
Ask:

What characteristics are used to
describe substances as acids or
bases? (See pages 8 and 17 in
the student book.) (summarize)

Describe the properties of acids.
Describe the properties of bases.
(See pages 9-11.) (summarize)

What are some harmful effects of
acids and bases? (See pages 10
and 12-13.) (draw conclusions)

Which type of substance causes
red litmus paper to turn blue?
Which type of substance causes
blue litmus paper to turn red?
(See page 15.) (identify cause-

and-effect relationships)

Which are more useful in your
home—acids or bases? (Answers
will vary.) (make judgments)

Writing and Research:
Write Steps in a Process
Activity Master, page 16

(L

would test five liquids to
determine if they are acids or
bases. They will include step-
by-step instructions, an
explanation for each step, and
the materials used in the
process. Students can use the
Activity Master on page 16 to
help them organize the steps
they would do in their

experiments. Encourage
students to use science
resources, the Internet,
encyclopedias, and other
informational sources to
research the details of
this process.

Communicating: Speaking/Listening
Give an oral presentation
Students can present an oral
presentation showing the steps
involved in testing a substance
to determine if it is an acid or a
base. Suggest that students use
props, including posters or
pictures, to help explain the
steps in their process.

Students reading aloud should

v speak clearly
v make eye contact with listeners
v adapt speech as appropriate

Listeners should

v listen politely

v listen for clues to decide if the
substance is an acid or a base

v ask questions to clarify information



Extend and Assess

Focus on Science

Thinking Like a Scientist

Process Skill: Predicting

Answer for page 19:The pH of the
juice would be 7, or closer to 7.To
test this prediction, test the pH of a
glass of orange juice before and after
placing a crushed antacid tablet in
the glass.

Answers for page 27: 1. The acid
reduces the pH of your mouth.

2. The toothpaste will neutralize
the acid in your mouth. 3. Since
toothpaste is a base, it will raise the
pH of your mouth.

Check It Out: Yes, it was a good
idea. Baking soda is also a base,
which will neutralize the acid in
your mouth.

Predicting
Activity Master, Page 17

[

Students list the characteristics
of acids and bases on the
Activity Master on page 17.
Have them use the information
and personal experience to
predict the results for situations
involving acids and bases.

Hands-on Science

Summary Students will use bar
soap, water, and pH paper to
check the pH of different soaps.

Tips Have students work over a
desk or use a bowl to avoid
messes involving the soap.

Safety Note Have students
rinse their hands after handling
soap. Remind them not to
touch their eyes, mouth, or

nose with soapy hands.

Answers to Think Answers will
vary, but the pH of the soap should
be between 7 and 10; answers will
vary depending on the brand of
soap used; answers will vary, but no
soap should have had a pH greater
than 10, which would have been
very basic and is rough on hands.

Use the following assessment
options to assess students’
understanding of the book.

Questions

Use the following questions
during individual conferences
or ask students to write the
answers in their notebooks:

1 What is the pH range for acids? What
is the pH range for bases?

2 Describe two physical properties
of acids and two physical properties
of bases.

3 Identify ways acids and bases can be
harmful to humans.

4 Name a common acidic substance
and a common basic substance.

5 Describe two uses for acids and
bases in society.

Assessment Activity

Have students create an acids
and bases poster. They can cut
pictures of several common
acids and bases from
newspapers and magazines and
glue them to poster board.

stomach
acid apple

Posters should include

v three pictures of common acids and
three pictures of common bases

v characteristics of the item that tell
whether it is an acid or a base

Multiple-choice Test
Use the multiple-choice test on
page 90.

Mathematics

Have students create a pH scale
as shown below. They can then
insert each of the following on
the scale where appropriate:

Stomach acid—pH 2
Apple—pH 3.5
Bread—pH 5.5
Baking soda—pH 9
Bleach—pH 13

Oven cleaner—pH 14

Ask students how the scale
makes the pH data easier to
compare than the list.

Together students and families
can read the labels of common

items in the home to determine
whether each is an acid or a
base. An acid often lists
ingredients that include the
word “acid.” A base often has
ingredients that include the
word “hydroxide,” or end

in -ide.

oven

baking soda bleach cleaner
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Name

Acids and Bases

Vocabulary: Use Context Clues

The words below are from Acids and Bases. Find each word in the student
book and read the sentence that contains the word and the sentences before
and after. Write the meaning of each word based on how it is used in the
book. Then use the dictionary to check your answers.

~ Word

acid rain

predict

14
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Reading: Compare and Contrast

Acids and bases each have special characteristics that make them different. But
they also have some characteristics in common. When you contrast two things,

you tell how they are different. When you compare two things, you tell how they
are the same.

As you read Acids and Bases, think about the characteristics of acids and bases.
Each characteristic listed below describes acids, bases, or both. Write
characteristics that apply only to acids in the left circle, only to bases in the right
circle, and to both acids and bases in the overlapping portion of the circles.

Characteristics

e tastes sour * turns red litmus * is a chemical * some are poisonous
* has industrial uses paper blue * pH range: 0-7 e contains ions

* dissolves metal * turns blue litmus * tastes bitter * pH range: 7-14

e contains hydroxide ApRr oM * contains hydrogen

 feels slippery

Acid Base

Activity Master: Reading Strategies 15
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Writing: Prewrite

Write Steps in am e

When scientists do experiments, they write a list of materials they will need
and the steps that they will do. Use the questions below to help you plan an
experiment that will determine if five common liquids are acids or bases.

1. What liquids will you test in the experiment?

2. Would you use litmus paper or a universal indicator to tell if the liquids were acids or bases?

3. Using the testing method that you have chosen, how would you know if a liquid were an
acid or a base?

4. What materials would you need to do your experiment?

5. List the steps that you would do to test each liquid to determine if it was an acid or a base.

6. Create a data table that you would use to show the results of your experiment.

16 Activity Master: Writing



