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Program Overview

New Energy for Texas Science

Welcome to

Built for Texas

New energy for Texas science means a high school chemistry
program infused with inquiry to turn your students into curious,
active learners. Engaging interactive technology features for
multimodal learning help you reach all students—from those who
struggle to those looking for added challenge. And the most
up-to-date science content available offers full support for
the TEKS, in print and online!

Texas Modern Chemistry
Student Edition
Texas Modern Chemistry was built to
ensure that Texas students master the
TEKS! TEKS labels are found throughout
the text so students can easily identify
important concepts.
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Texas essenTial Knowledge and sKills

The Teacher Edition includes a full TEKS
correlation, ELPS implementation tips
and strategies, and a Pacing Guide with
TEKS correlations by section. Point of
Use TEKS icons throughout the Teacher
Edition show exactly where the TEKS
are covered. Also available online.

The Holt McDougal Texas Modern Chemistry program
provides a full year of interactive experiences structured
around the Texas Essential Knowledge and Skills (TEKS) for
Chemistry. As you read, experiment, and interact with print
and digital content, you will be learning what you need to
know and be able to do to complete this course. The TEKS
explain the content, concepts, and principles of major themes
in modern chemistry. They also cover science process skills.

knowledge generated through this process.” This
vast body of changing and increasing knowledge
is described by physical, mathematical, and
conceptual models. Students should know that
some questions are outside the realm of science
because they deal with phenomena that are not
scientifically testable.

1 Scientific Processes
The student, for at least 40% of instructional time,
conducts laboratory and field investigations using
safe, environmentally appropriate, and ethical
practices.
The student is expected to:

A demonstrate safe practices during laboratory and

field investigations, including the appropriate use of
safety showers, eyewash fountains, safety goggles,
and fire extinguishers;

B know that scientific hypotheses are tentative

and testable statements that must be capable of
being supported or not supported by observational
evidence. Hypotheses of durable explanatory power
which have been tested over a wide variety of
conditions are incorporated into theories;

B know specific hazards of chemical substances such
as flammability, corrosiveness, and radioactivity as
summarized on the Material Safety Data Sheets
(MSDS); and

The TEKS are listed here for your convenience. You will also see
them referenced throughout this book. Look for TEKS on the
opening pages of each chapter and section, as well as throughout each section. In some cases, you may see a code without
the full standards language. You can refer to these pages to
see the full text for
each TEKS.

C know that scientific theories are based on natural

and physical phenomena and are capable of being
tested by multiple independent researchers. Unlike
hypotheses, scientific theories are well-established
and highly-reliable explanations, but may be
subject to change as new areas of science and new
technologies are developed;

C demonstrate an understanding of the use and

conservation of resources and the proper disposal
or recycling of materials.

and precision;

using scientific conventions and mathematical
procedures, including dimensional analysis,
scientific notation, and significant figures;

H organize, analyze, evaluate, make inferences, and
predict trends from data; and

I

b.2 Nature of Science. Science, as defined by
the National Academy of Sciences, is the “use of
evidence to construct testable explanations and
predictions of natural phenomena, as well as the
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Dr. Jerry Sarquis and Mickey Sarquis were both professors in
the Department of Chemistry at Miami University in Oxford,
Ohio. These renowned authors were motivated to contribute to
Texas Modern Chemistry because they had a desire to give
back to the community, and they wanted to influence students
whom they couldn’t even see, through the unfolding of a
textbook and all the resources that support such a book. Jerry
and Mickey Sarquis got into teaching because of their love of
learning, and the more they taught, the more they learned
from their interactions with their students.

Texas Interactive
Reader
The Texas Interactive Reader
features all essential TEKS
content, written below grade
level. TEKS are included at
point of use on Section
Openers. Available online
with full audio.
English

& spanish

spanish

thought, society, and the environment;

F research and describe the history of chemistry and

G express and manipulate chemical quantities

it has limitations, as specified in subsection b.2 of
this section;

D evaluate the impact of research on scientific
E describe the connection between chemistry and

F collect data and make measurements with accuracy

A know the definition of science and understand that

promotional materials for products and services;

E plan and implement investigative procedures,

scientific theories;

2 Scientific Processes

extracted from various sources such as current
events, news reports, published journal articles,
and marketing materials;

C draw inferences based on data related to

D distinguish between scientific hypotheses and
including asking questions, formulating testable
hypotheses, and selecting equipment and
technology, including graphing calculators,
computers and probes, sufficient scientific
glassware such as beakers, Erlenmeyer flasks,
pipettes, graduated cylinders, volumetric flasks,
safety goggles, and burettes, electronic balances,
and an adequate supply of consumable chemicals;

The student uses scientific methods to solve
investigative questions.
The student is expected to:

and observational testing, including examining
all sides of scientific evidence of those scientific
explanations, so as to encourage critical thinking
by the student;

B communicate and apply scientific information

communicate valid conclusions supported by the
data through methods such as lab reports, labeled
drawings, graphs, journals, summaries, oral
reports, and technology-based reports.

3 Scientific Processes

future careers; and

contributions of scientists.

4 Science Concepts
The student knows the characteristics of matter and
can analyze the relationships between chemical and
physical changes and properties.
The student is expected to:

A differentiate between physical and chemical
changes and properties;

B identify extensive and intensive properties;
C compare solids, liquids, and gases in terms of

compressibility, structure, shape, and volume; and

D classify matter as pure substances or mixtures
through investigation of their properties.

5 Science Concepts
The student understands the historical development of
the Periodic Table and can apply its predictive power.
The student is expected to:

A explain the use of chemical and physical properties
in the historical development of the Periodic Table;

The student uses critical thinking, scientific reasoning,
and problem solving to make informed decisions
within and outside the classroom.
The student is expected to:

B use the Periodic Table to identify and explain the

A in all fields of science, analyze, evaluate, and

C use the Periodic Table to identify and explain

critique scientific explanations by using empirical
evidence, logical reasoning, and experimental

properties of chemical families, including alkali
metals, alkaline earth metals, halogens, noble
gases, and transition metals; and

periodic trends, including atomic and ionic radii,
electronegativity, and ionization energy.

(l) ©Charles Falco/Photo Researchers, Inc.

Texas Teacher Edition

Texas Essential Knowledge and Skills

Texas Study Guide
The Study Guide reinforces
the TEKS content,
vocabulary, and skills
presented in the Student
Edition. A lower-level
version is available online for
students needing extra
support for specific TEKS
objectives. Also available
online.
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Accessible
on ANY mobile device

New Energy for Texas Science

including smartphones
and tablets!

3
Full SECTION
TEKS Coverage

Gas Volumes and
the Ideal Gas Law

Texas Student Edition

The standard by which all Chemistry
programs are compared is now more
accessible than ever.

Texas Modern
Chemistry is your pathway to covering the Texas Essential
9A, 9B
Knowledge and Skills in your classroom.
Main Ideas

Gases react in whole-number
ratios.

Texas Modern Chemistry presents a balanced, engaging , and accessible approach to
conceptual and problem-solving instruction.

Equal volumes of gases under
the same conditions contain
equal numbers of molecules.

A Friendlier Student Edition
Critical Thinking

Highlighted Formulas

Main Ideas

In-Text Definitions

Critical Thinking questions
prompt deep thinking in
your students.

Key formulas have been
highlighted to help students
focus.

Chapter content has
been organized around
main ideas.

As students study, key
vocabulary has been
highlighted in context.

All gases have a volume of 22.4 L
under standard conditions.
In a chemical equation, the
coefficients can indicate moles,
molecules, or volume.

Full-Text TEKS

Pressure, volume, and

The opener of every
temperature are related to the
section
includes the
of moles
of a gas.
fullnumber
language
of the
core
TEKS covered
The ideal gas law relates
in that section.

CRITICAL THINKING
Interpret What is happening to the
volume of the gas as the pressure
increases?

pressure to volume to
temperature.

9A describe and calculate the
relations between volume, pressure,
number of moles, and temperature for an
ideal gas as described by Boyle’s law,
Charles’ law, Avogadro’s law, Dalton’s law
of partial pressure, and the ideal gas law;
9B perform stoichiometric calculations,
including determination of mass and
volume relationships between reactants
and products for reactions involving gases

Point-of-Use TEKS

TEKS codes are included with Main Idea heads and
with assessment questions throughout the book.

Key Terms
Gay-Lussac’s law of combining
volumes of gases
Avogadro’s law

standard molar volume
of a gas
ideal gas law

ideal gas constant

In this section, you will study the relationships between the volumes of gases that
react with each other. You will also learn about the relationship between molar
amount of gas and volume and about a single gas law that unifies all the basic gas
laws into a single equation.
MAIN IDEA

Gases react in whole-number ratios.
In the early 1800s, French chemist Joseph Gay-Lussac studied gas-volume
relationships involving a chemical reaction between hydrogen and
oxygen. He observed that 2 L of hydrogen can react with 1 L of oxygen to
form 2 L of water vapor at constant temperature and pressure.
hydrogen gas
oxygen gas
water vapor
+
→
1 L (1 volume)
2 L (2 volumes)
2 L (2 volumes)
In other words, this reaction shows a simple and definite 2 : 1 : 2
relationship between the volumes of the reactants and the product. Two
volumes of hydrogen react with 1 volume of oxygen to produce 2 volumes
of water vapor. The 2 : 1 : 2 relationship for this reaction applies to any
proportions for volume—for example, 2 mL, 1 mL, and 2 mL; 600 L,
300 L, and 600 L; or 400 cm3, 200 cm3, and 400 cm3.
Gay-Lussac also noticed simple and definite proportions by volume in
other reactions of gases, such as in the reaction between hydrogen gas
and chlorine gas.
hydrogen gas
+ chlorine gas → hydrogen chloride gas
1 L (1 volumes)English &1spanish
L (1 volume)
2 L (2 volumes)

Texas Interactive Reader

In all
1808,
in what
is known today as Gay-Lussac’s law of combining
This write-in worktext provides
of the
essential
of gases,
thespanish
scientist
summarized the results of his experiments by
content and vocabulary of volumes
the Student
Edition
at
a
lower reading level. A greatstating
resource
studentstemperature
of all
that for
at constant
and pressure, the volumes of gaseous
ability levels, the Interactive
Readerand
is both
a corecan be expressed as ratios of small whole numbers.
reactants
products
instructional tool for struggling
students
and a useful
This simple
observation,
combined with the insight of Avogadro, provided
study guide for others. Fullmore
audiounderstanding
is available online.
of how gases react and combine with each other.

CHECK FOR UNDERSTANDING

Supported System Configurations
Macintosh®

Windows®

• Operating system: 10.2 or newer version

• Operating system: Windows 2000 or XP with latest updates

• CPU: G3+

• CPU: 133 MHz or faster

• RAM: 64 MB minimum

• RAM: 64 MB minimum

• Available hard-drive space: 20 MB minimum

• Available hard-drive space: 20 MB minimum

• 8x DVD drive

• 8x DVD drive

• 800 x 600 display

• 800 x 600 display

• Audio player software such as iTunes®,
Windows Media® Player 7+, or Apple®
QuickTime® Player 5+

• Audio player software such as iTunes®, Windows Media®
Player 7+, or Apple® QuickTime® Player 5+

Check for Understanding

Problem-Solving Steps

Highlighted Variables

These reading comprehension
questions help reinforce the
important points of the section.

These are organized in a way
that is familiar to students.

The unknown variables in Sample
Problems have been highlighted
for greater clarity.

Student One Stop

For technical support:

Modern Chemistry

Assess What advantage does the
combined gas law have over the three
individual gas laws?

Online: http://www.techsupport.hmhpub.com
Phone: 1-800-323-9239, Monday–Friday, 8:00 a.m. to 10:00 p.m., CST
Copyright © Houghton Mifflin Harcourt Publishing Company
All rights reserved. This program is sold subject to the conditions set forth on the Copyright screen and on the license document
included on the enclosed DVD-ROM. Network installation and use of this program without permission in writing are prohibited.
Produced in the U.S.A.

ISBN: 978-0-544-06050-0

Texas Modern Chemistry

Student One Stop
366

If you have received these materials as examination copies free of charge, Houghton Mifflin Harcourt Publishing
Company retains title to the materials and they may not be resold. Resale of examination copies is strictly prohibited.

To learn more about the complete Modern Chemistry program,
visit www.hmheducation.com/chemistry.
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Your textbook and student
resources all on one disk

Chapter 11Includes:

Electronic Student Edition
Interactive Reader
Worksheets
Multimedia
All resources are
Labs
also available online at
Videos
www.hmdscience.com.
Review Games
Virtual Labs
Smart Grapher
and more

Student One Stop DVD
The Student One Stop™ DVD
includes the full book and
student resources in PDF format
for students who want to access
their book electronically but do
not have Internet access.

9/6/2012 5:30:54 AM
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Texas Teacher Edition

Instructional support for a wide range of learners
at point of use in the Texas Teacher Edition.
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TEKS Snapshot

TEKS and CCRS

Converting Between Units of Pressure

Each chapter begins with a
TEKS Snapshot feature that
identifies the core TEKS
covered in every section.

Classroom Prac
Each section opener lists the
A weather report gives
TEKS for the section, and A-1
atmospheric pressure readi
Readiness TEKS are
745.8 mm Hg. Express this r
Given: P of atmosphere = 0.830 atm
following units:
highlighted.
CCRS standards
760 mm Hg = 1 atm (definition); 101.325 kPa = 1 atm
(definition)
atmospheres
forin kPa
the section are listed asa. well.
Unknown: a. P of atmosphere in mm Hg b. P of atmosphere

Sample Problem A The average atmospheric pressure in Denver,
Colorado, is 0.830 atm. Express this pressure in (a) millimeters of
mercury (mm Hg) and (b) kilopascals (kPa).
ANALYZE

PLAN

Instructional Model
Enhanced Teacher Edition wrap
is organized around an
instructional model that
includes:
Focus and Motivate
Plan and Prepare
Teach
Assess and Reteach

a. atm → mm Hg;

760 mm Hg
1 atm × __ = mm Hg
1 atm

b. atm → kPa;

101.325 kPa = kPa
1 atm × __
1 atm

760 mm Hg
a. P = 0.830 atm × __ = 631 mm Hg
1 atm

SOLVE

101.325 kPa = 84.1 kPa
b. P = 0.830 atm × __
1 atm
CHECK YOUR
WORK

Answers
Strong Teaching Support

Units have canceled to give the desired units, and answers are expressed to the
correct number of significant figures. The known pressure and the calculated
pressures are about 80% of the atmospheric pressure, in the new units.

Labs

21% oxygen and about 0.03
dioxide. Metabolism consu
carried in the blood produc
dioxide in the cells. The gas
the lungs has typically abou
oxygen and 4-5% more carb
than the air inhaled. .

9A

The total pressure of a gas mixture is the sum of the
pressures of the gases in it.

The Teacher Edition wrap
outlines program labs that are
relevant to the chapter. These
labs are all found online.
QuickLabs are also available
in the Student Edition.

John Dalton, the English chemist who proposed the atomic theory, also
studied gas mixtures. He found that the pressure exerted by each gas in
an unreactive mixture is independent of that exerted by other gases
present. The pressure of each gas in a mixture is called the partial pressure of

Teacher One Stop

™ may
law is true regardless of the gases present in the mixture. Dalton’s law
be expressed as follows.

Dalton’s law

Macintosh®

Windows®

• Operating system: 10.2 or newer version

• Operating system: Windows 2000 or XP with latest updates

• CPU: G3+

• CPU: 133 MHz or faster

PT = P1 + P2 + P3 +. . .
• RAM: 64 MB minimum

• RAM: 64 MB minimum

• Available hard-drive space: 20 MB minimum

• Available hard-drive space: 20 MB minimum

• 8x DVD drive

• 8x DVD drive

• 800 x 600 display

• 800 x 600 display

• Audio player software such as iTunes®,
Windows Media® Player 7+, or Apple®
QuickTime® Player 5+

• Audio player software such as iTunes®, Windows Media®
Player 7+, or Apple® QuickTime® Player 5+

For technical support:

Why It Matters

Online: http://www.techsupport.hmhpub.com
Phone: 1-800-323-9239, Monday–Friday, 8:00 a.m. to 10:00 p.m., CST

Problem Solving

Each chapter begins with
Why It Matters videos that help
students connect chemistry
topics to the world around
them.

Copyright © Houghton Mifflin Harcourt Publishing Company
All rights reserved. This program is sold subject to the conditions set forth on the Copyright screen and on the license
document included on the enclosed DVD-ROM. Network installation and use of this program without permission in
writing are prohibited.
Produced in the U.S.A.

The Teacher Edition includes these convenient features to help you
meet your state standards:
• TEKS Snapshots: at-a-glance correlations of core TEKS to sections
• Full-text correlation to the TEKS and CCRS
• Full-text correlation to the ELPS with activities and resources for
implementing their coverage
• Pacing Guide with TEKS correlation

Differentiated instruction
materials assist teachers with a
wide range of student needs.
Categories include:
Below Level
English Learners
Pre-AP*
Inclusion

Gases

353

Your Teacher Edition textbook and
teacher resources all on one disk

Ask students why each conversion in Sample
Problem A has two steps. Answers will vary.
Students should understand that it is necessary to first determine what the conversion
factor(s) will be for each change. This is what is
done in step 2, Plan, parts a and b. In step 3,
Solve, parts a and b, these conversion factors
are used to convert the given amount to the
desired units.

Includes:
9/6/2012 5:32:16 AM
Electronic Teacher Edition
ExamView®
Presentation Tools
Labs
Interactive Reader
Virtual Labs
Worksheets
Teacher Materials
Multimedia
Smart Grapher
Assessments
Lesson Plans
Interactive Whiteboard
and more
Resources

MC_CTXESE023734_C11S1.indd 353

TEKS, ELPS, and CCRS Support

Teacher One Stop™

DECoNSTRUCTING PRoBlEMS
ISBN: 978-0-544-06049-4

Differentiated Instruction

Texas Modern Chemistry

All resources are
also available online at
www.hmdscience.com.

Teacher One Stop™

In this equation, PT is the total pressure of the mixture. P1 , P2 , P3 , and
so on are the partial pressures of component gases 1, 2, 3, and so on.

Texas Modern Chemistry

that gas. Dalton’s law of partial pressures states that the total pressure of a
Texas Modern
Chemistry
gas mixture is the sum of the partial pressures
of the component
gases. The

Supported System Configurations

hmhco.com/TX-Science

Practice A

Point-of-use teaching support
1. 177 kPa, 1330 mm Hg
is provided throughout the2. 7.37 × 106 Pa
Answers in Appendix E
chapter, including
1. Convert a pressure of 1.75 atm to kPa and to mm Hg.
Misconception Alert!, Teach
2. The critical pressure of carbon dioxide is 72.7 atm. What is this value in units of pascals?
from Visuals, and ReadingChemisTrivia
Air inhaled into the lungs co
Toolkit features.
MAIN IDEA

4

b. torrs
c. kilopascals
Answers
a. 0.9813 atm
b. 745.8 torr
c. 99.43 kPa

If you have received these materials as examination copies free of charge, Houghton Mifflin Harcourt Publishing
Company retains title to the materials and they may not be resold. Resale of examination copies is strictly prohibited.

To learn more about the complete Modern Chemistry
program, visit www.hmheducation.com/chemistry.

1 2 3 4 5 6 7 8 9 10

1555

4500000000

Problem-Solving Support
Teachers are provided with additional problemsolving strategies to help students solve
chemistry problems.
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ABCDE
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READING ToolKIT
4G, 4H, 4J, 4K

PAIRED READING Have pa
students read the section o
Law of Partial Pressures sile
notes on the portions of te
not understand. Have them
passages that they found d
student is unable to clarify
for his or her partner, have
a question for the class or t

Teacher One Stop
The Teacher One Stop™
DVD includes the full
book in pdf format, all
editable resources,
ExamView® Assessment
Suite, and PowerPoint®
resources.
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Online Tools That Motivate and Engage

Texas Modern Chemistry includes comprehensive lab resources with a wide variety of
print and digital lab options for every classroom need.

Texas Modern Chemistry offers the latest technology and multimedia resources
that speak directly to your students in a visual language they understand—ensuring
that they will stay engaged.

Laboratory Experiments
Editable versions of all program labs, along with
Teacher Resource pages, are found at point of use
online and correlated to the TEKS. The wide variety of
bench-tested labs includes:

Any Device
Anytime
Anywhere!

Virtual Labs

Animated Chemistry

Visual Concepts

Students can hone their lab skills in a virtual environment.
Fun, safe, and highly interactive, these labs focus on
experiments for which equipment and materials are often
expensive or difficult to acquire.

Students gain access to chemistry
concepts and principles via
dozens of high-quality animations
and simulations.

Hundreds of short, interactive animations
provide multimodal coverage of content
by visually illustrating key chemistry
concepts in each chapter.

Why It Matters Videos

Interactive Concept Maps

Seventeen engaging chapterintroductory videos relate the
content of the chapter to everyday
objects or situations that are
familiar to students, providing an
effective way to begin a new topic.

Each chapter includes an interactive
graphic organizer that helps students
develop logical thinking and study skills.

QuickLabs
Designed for reinforcement of key concepts using
easy-to-obtain materials

Standard Labs
Focus on experimental skills and application of chapter
concepts through the use of scientific methods

Core Skill Labs
Provide practice of inquiry skills and scientific methods

STEM Labs
Science, Technology, Engineering, and Mathematics
problem-based labs that emphasize inquiry and the
engineering design process

Open Inquiry Labs

Probeware Labs
Labs that use Vernier® probeware, PASCO® probeware,
and SPARKscience™ technology from PASCO

Forensics Labs

Interactive Review Games

Media Gallery

Three different styles of vocabulary and
concept review games help reinforce the
material learned in each chapter in a fun
and engaging format.

This time-saving tool enables you to
tap into rich multimedia resources to
create engaging custom slide-show
presentations. Access hundreds of
chemistry images, video clips,
animations, simulations and teaching
visuals with a click of a mouse!

hmhco.com/TX-Science

Application labs that have students demonstrate
laboratory skills through the exploration of forensic
and applied science scenarios

TEACHINGTeaching
TRANSPARENCY
Visual

Gasses

Relationship between Pressure, Force, and Area

Graphing Calculator Activities
Referenced at point of use in each chapter, these
activities use graphing technology from Texas
Instruments. Activities are available for the TI-83
Plus, TI-84 Plus, and TI-Nspire™ family of
handhelds.

87

Relationship between Pressure, Force, and Area

Area of contact = 325 cm2
Pressure = force
area
= 500 N = 1.5 N/cm2
325 cm2

Force = 500 N

Area of contact = 13 cm2
Pressure = force
area
= 500 N = 38 N/cm2
13 cm2

Force = 500 N

Area of contact = 6.5 cm2
Pressure = force
area
= 500 N = 77 N/cm2
6.5 cm2

© Houghton Mifflin Harcourt Publishing Company

This powerful, easy-to-use online graphing tool
encourages students to use their own data to create
line graphs, circle graphs, and more.

hmhco.com/TX-Science

Digital versions of key illustrations and
diagrams are ideal for whole-class
instruction.

Force = 500 N

Smart Grapher

6

Teaching Visuals

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Short project-based labs that encourage students to
collaborate, strategize, and construct and evaluate
a lab challenge of their own creation

PhET Simulations
Interactive Whiteboard Resources

WebLinks

IWB resources include Interactive Visuals &
Resources, a content-reinforcement tool for
each chapter of the textbook in Smart
Notebook® and ActivInspire® Flipchart
formats.

The best, most useful chemistry
resources on the Internet have been
preselected and collected to save
you time, boost student
engagement, and support TEKS
instruction.

PhET Simulations are interactive online
science simulations produced under
Creative Commons licensing by the
University of Colorado at Boulder. They
provide fun, interactive, research-based
simulations of real-life phenomena.
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Online Labs | Tools That Engage

Online Access to Labs and Data Analysis

New Energy for Texas Science

Additional Online Resources

Problem solving is a struggle for nearly every student. That’s why Texas Modern Chemistry includes tools
such as videos, interactive online activities, and print resources to help students master the fundamentals
of chemistry problem solving.
Solve It! Cards

Solve It!

16

Solve It! Troubleshooting

Writing and Balancing Equations

NO

Writing and Bala
Troubleshooting Guide

Follow the instructions in Section 7.1 for
writing formulas.

If you cannot balance the equation or if you could not find the
correct answer, check the following:

Use the information in Sections 8.2 and
8.3 to determine the type of reaction and
predict the products.
Then

• Remember to multiply the coefficient by the subscript on an
element to find the number of atoms.

F ol d h ere

NO

yes

Do
you know
the formula(s) of
the products?

NO

Do
you know
the formula(s)
of
the reactants?

• Remember that the coefficient applies to all elements in a
formula.

yes

Do
you know
identity of the
products?

?

1. Did you count the number of atoms correctly?

Then

Follow the instructions in Section 7.1 for
writing formulas.
Then

yes

• Remember that a subscript outside of parentheses applies
to all elements in the parentheses but not to the whole
formula.

• If you can evenly divide every coefficient in the equation
by the same whole number, then the equation is not in its
simplest form.
• Divide each coefficient by the same whole number and
rewrite your answer.

• Check the names and formulas of polyatomic ions to be sure
you wrote the correct formulas for the ions.

◆ Write the formula equation.
◆ Balance elements that appear only once on each side of the equation.

?

Do
you know
identity of the
products?

2. Do the coefficients represent the lowest possible wholenumber ratio between the compounds in the reaction?

• If you wrote formulas of ionic compounds, check the charge
of each ion and be sure that you correctly crossed the
charges to find the subscripts of the ions.

• Be sure the rules for writing covalent compound formulas
were followed.

◆ Check your answer.

NO

16

Solve It! Troubles

?

16
Forty professional
tutorial videos
by Michael DiSpezio walk
students through challenging
chemistry problems, with tips and
strategies for success.
hooting

Follow the instructio
ns in Section
7.1 for
writing formulas
.

Troubleshoo

ting Guide

If you cannot
balance the equation
correct answer,
check the following or if you could not find the
:

Then

1. Did you count

the number of
atoms correctly
• Remember
?
that the coefficien
t applies to all
formula.
elements

NO

Use the informati
on in Sections
8.2 and
8.3 to determin
e the type of reaction
and
predict the products
.
Then

yes

Do
you know
the formula(s)
of
the products?

NO

Follow the instructio
ns in Section
7.1 for
writing formulas
.
Then

yes

◆ Balance polyatomic ions that appear on both sides of the equation
as a group.
◆ Balance H and O after all other elements have been balanced.

Solve It!

yes

• Try using tally marks to count up your atoms.

3. Did you write the formulas of the compounds correctly?

ncing Equations

Properly balanced
equations are
necessary before
types of chemistr
you can solve
y problems.
many different

◆ Write the formula
equation.
◆ Balance elements
that appear only
once on each
◆ Balance polyatom
side of the equation
ic ions that appear
.
as a group.
on both sides
of the equation
◆ Balance H
and O after all
other elements
have been balanced
◆ Check your
answer.
.

• Rememb

Fold here

These printable and portable
?
reference cards provide students
with quick access to effective
?
problem-solving strategies and
?
guidelines.
Do
you know
the formula(s) of
the reactants?

eTeacher Edition
Lesson Planner
Teaching Strategies

Learn It! Videos

16

Properly balanced equations are necessary before you can solve many different
types of chemistry problems.

Also available online

in a
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the coefficient
element to find
by the subscrip
the number of
t on an
atoms.
• Remember
that a subscrip
t outside of parenthe
to all elements
in the parenthe
ses applies
ses but not to
formula.
the whole
• Try using tally
marks to count
up your atoms.
2. Do the coefficie
nts represen
t the lowest possible
number ratio
between the
wholecompounds
in the reaction
• If you can evenly
?
divide every coefficien
by the same whole
t in the equation
number, then
simplest form.
the equation is
not in its
• Divide each
coefficien
rewrite your answer. t by the same whole number
and

PowerNotes ®

3. Did you write

the formulas
of the compou
nds correctly
• If you wrote
?
formulas of ionic
compounds, check
of each ion and
be sure that you
the
charges to find
correctly crossed charge
the subscripts
the
of the ions.
• Check the names
and formulas
you wrote the
of polyatomic
ions to be sure
correct formulas
for the ions.
• Be sure the
rules for writing
covalent
were followed
compound formulas
.

Editable student note-taking
worksheets for each
PowerPresentation make
organizing lecture notes a
breeze for students.

Solution Tutor

Interactive Demonstrations

Sample Problem Sets

Powerful problem-solving tutorials guide
students step by step through core
problem types and help them recognize
their errors. Hints and targeted
remediation are provided to promote
mastery of problem-solving skills.

Interactive Demonstrations walk through the
steps of solving problems from the book and
then have students apply what they have
learned through a Try it Yourself feature.

These skillsheets provide problem-solving
strategies and an extensive bank of
student practice problems for every type
of chemistry problem in the textbook.
Name ______________________________ Class___________________ Date __________________

Skills Worksheet

If you have volume units other than liters or pressure units other than
atmospheres or kilopascals, it is best to convert volume to liters and pressure to
atmospheres or kilopascals.

The Ideal Gas Law
In 1811, the Italian chemist Amedeo Avogadro proposed the principle that equal
volumes of gases at the same temperature and pressure contain equal numbers of
molecules. He determined that at standard temperature and pressure, one mole of
gas occupies 22.414 10 L (usually rounded to 22.4 L).
At this point, if you know the number of moles of a gas, you can use the molar
volume of 22.4 L/mol to calculate the volume that amount of gas would occupy at
STP. Then you could use the combined gas law to determine the volume of the
gas under any other set of conditions. However, a much simpler way to
accomplish the same task is by using the ideal gas law.
The ideal gas law is a mathematical relationship that has the conditions of
standard temperature (273 K) and pressure (1 atm or 101.3 kPa) plus the molar
gas volume (22.4 L/mol) already combined into a single constant. The following
equation is the mathematical statement of the ideal gas law.
PV=nRT
in which
P = the pressure of a sample of gas
V = the volume of a sample of gas
n = the number of moles of gas present
T = the Kelvin temperature of the gas
R = the ideal gas constant, which combines standard conditions and molar
volume into a single constant
The value of the ideal gas constant, R, depends on the units of P and V being
used in the equation. Temperature is always in kelvins and amount of gas is
always in moles. The most common values used for R are shown below.
Units of P and V

Name ______________________________ Class___________________ Date __________________

Sample Problem Set continued

Sample Problem Set

General Plan for Solving Ideal-Gas-Law Problems

PowerPresentations
Chemistry Games

These prebuilt PowerPoint® files offer engaging
multimedia presentations for delivering the core
material of each chapter, saving you valuable
preparation time. The TEKS associated with each
section are included for easy reference.

The HMH Chemistry Games
app was developed specifically
for iOS devices and delivers
hours of challenging fun while
students sharpen their
understanding of the TEKS.

Value of R

Atmospheres and liters

Kilopascals and liters

© Houghton Mifflin Harcourt Publishing Company
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The Ideal Gas Law

Online Resources for Differentiated Instruction

The comprehensive assessment options located at HMDScience.com bring together all Texas Modern Chemistry
assessment tools into one convenient place, giving you many choices for the best way to assess student learning.

eBook

Chapter Audio Summaries

The eBook is a complete
version of the student textbook
that includes highlighting,
annotating, bookmarking,
audio, and search capabilities.

A brief and effective summary of
each chapter is offered in audio
format.

English

& spanish

Study Guide
spanish

Building English Language Proficiency

Interactive Reader

This professional development handbook includes a guide
to implementing the ELPS, differentiated instruction
strategies, and a wealth of additional support.

Designed for struggling students,
the Interactive Reader features all
essential content, written below
grade level. Both English and
Spanish versions are available in
print and online. Full audio is
available online as well.
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hmhco.com/TX-Science

Online Assessment Tools

Available in print and online, the
Study Guide reinforces key
concepts, vocabulary, and skills
from the Student Edition, by
Section and Chapter.

ExamView® Banks

English & spanish
A complete ExamView software suite is
included with Texas Modern Chemistry. The
question bank includes all assessment questionsspanish
for the program, correlated to the TEKS. More than
2,300 additional questions are also
available in Bonus Banks.

Online Assessment System

Section Quizzes

This online system allows teachers
to assign Section Quizzes and
Chapter Tests A & B online to
students. Student performance data
are recorded for the teacher and
automated remediation with
reassessments are provided to help
students achieve mastery.

There is a ten-question multiplechoice and short-answer quiz for
each section of the textbook. These
quizzes are designed for student
formative assessment to aid in
remediation.

Chapter Tests A & B
Two full-length tests of multiplechoice and short-answer questions
are provided for each chapter. Test B
is similar to but more challenging
than Test A.
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Online Problem Solving | Differentiation | Assessment

Online Problem-Solving Support

Texas Modern Chemistry
© 2015
Go online for a program tour video, hands-on preview, and to
register for a 120 -day online preview of the full Texas Modern
Chemistry program: hmhco.com/tx-science

Interactive
Online Edition
The Interactive Online
Edition includes an
extensive array of labs and
a wealth of multimedia
activities, including
animations, videos, virtual
labs, and motivating review
games, accessible on
computers, tablet devices
and eReaders!

Accessible
on ANY mobile
device!

eBook
The eBook is a complete
version of the student
textbook that includes
highlighting, annotating,
bookmarking, full audio,
and search capabilities.

Student Resources
•
•
•
•
•
•
•
•

TEKS & ELPS
Skillsheets
English Language
Learners
Labs & Data Analysis
Videos
Interactive
Spanish
Intervention

Teacher Resources
•
•
•
•
•
•
•
•
•
•

Try it now!

1

Go to:

Just follow these
steps to see how
interactive and
engaging online
texts can be!

2

Click on

PREVIEW

3

Enter Sample Word:

TXSC15

4

Fill in the Required
Personal Information
and Click :

Next >

5

Write Down Your User
Name and Password
and Log in at:

TEKS & ELPS
Skillsheets
Presentation
Labs
Problem Solving
Videos
Interactive
Assessment
Intervention
Additional Teacher
Materials

hmdscience.com

hmdscience.com
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