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Tired of hauling your books back and forth from school to home? 

Everything you need—now in one convenient online location!
The Interactive Online Edition gives you and your students 24/7 point-of-use  
access to all program components.

Dashboard
Classrooms using Florida Biology © 2019 will now have the 
benefit of the improved online interface provided by the HMH 
Dashboard. This also includes mySmartPlanner, enabling you to 
combine calendar functionality with curriculum mapping and 
program resources.

Animated Biology
Nearly 100 animations and 
simulations bring biology 
concepts and principles to life.

Data Analysis
These worksheets help build 
data analysis skills by having 
students draw graphs, 
interpret graphs and data 
tables, and draw 
conclusions. Virtual Investigations

Twenty-two engaging 

presentations, interactive 

activities, and simulated 

scientific investigations 

reinforce students’ 

understanding of biology and 

science skills as well as 

strengthen critical-thinking and 

problem-solving skills.

Interactive Whiteboard 
Resources
Teaching visuals from each 
chapter have been adapted 
specifically for interactive 
whiteboard use.

Houghton Mi�in Harcourt® Biology 
Less Paper, More Convenience

For Online Access please contact  
your local Account Executive  
hmhco.force.com/replocator
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Print Components Designed

Florida Student Edition 
Offers features that make biology concepts more accessible, 
such as highlighted vocabulary, problem-solving support, 
and references to online student support tools.

Florida Teacher 
Edition 
Packed with a wide variety of 
strategies to help all students 
master biology concepts, plus 
extended learning 
opportunities for advanced 
students. Correlated to the 
Florida Next Generation 
Sunshine State Standards 
for biology.

HMH Florida Biology enables you to reach all learners by providing time-saving, easy-to-use 
resources to help students of all abilities achieve understanding and success.

Interactive Reader and Answer Key 
A write-in worktext that provides all of the essential content and vocabulary of the 
Student Edition at a reading level one to two grades below the text. A great resource for 
students of all ability levels, the Interactive Reader is both a core instructional tool for 
struggling students and a useful study guide for all students. The Answer Key 
provides teacher notes and answers for every section of the Interactive Reader.

and Aligned for Easy Access

1530213-IAR

This reader will help improve your understanding of key concepts in biology. 
The easy-to-read format provides a clear narrative of biological principles,
and the highly illustrative approach reinforces visual learning. Throughout
the chapters, reading and learning skills are reinforced through pre-reading
vocabulary and key concept previews, reading strategy hints, reading and 
vocabulary checks, big-picture activities, and post-reading chapter reviews.

Unit 1
Introducing Biology

Unit 2
Cells

Unit 3
Genetics

Unit 4
Evolution

Unit 5
Ecology

Unit 6
Diversity of Life

Interactive Reader

Stephen Nowicki

FPO

Stephen NowickiStephen Nowicki

Interactive Reader

Interactive Reader

Your daily life involves the constant use of products, services, 
and technologies designed by engineers. Engineers use science, 
mathematics, and their own ingenuity to design solutions to 
problems in order to meet challenges. For a successful future, 
you need to master the engineering design process yourself. 
This guide provides an overview of the process, along with 
activities and checklists to bolster your problem-solving skills.

Engineering Design Guide

Stephen Nowicki

Engineering Design Guide

Stephen Nowicki

Engineering Design Guide 
(Student and Teacher Editions)
This Engineering Design Guide provides an 
overview of the engineering design 
process along with activities and checklists 
that can help foster students’ critical-
thinking and problem-solving skills.
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An understanding of biology on many different levels—ge-
netic, chemical, and cellular, for example—can help you make 
any number of lifestyle choices that affect your health. Why is it 
important to use sunscreen? What are the benefits of exercise? 
What are the effects of using alcohol, illegal drugs, and tobacco? 
Cigarette smoke does not just affect the lungs, as shown in 
FIGURE 5.1; it can also change a person’s body chemistry. Lower
levels of monoamine oxidase in the brain can affect mood, and 
lower levels in the liver could contribute to high blood pressure.

Biology and the World Around You
In 1995, some middle school students from Minnesota were 
walking through a wetland and collecting frogs for a school 
project. The students stopped to look at the frogs, and what they saw shocked 
them. Many of the frogs had deformities, including missing legs, extra legs, 
and missing eyes. What caused the deformities? Scientists investigated that 
question by testing several hypotheses. They studied whether the deformities 
could have been caused by factors such as a chemical in the water, ultraviolet 
radiation, or some type of infection.

Why would frog deformities such as that in FIGURE 5.2 provoke such 
scientific interest? The frogs are a part of an ecosystem, so whatever affected 
them could affect other species in the area. If the deformities were caused by a 
chemical in the water, might the chemical pose a risk to people living in the 
area? In other regions of the United States, parasites caused similar deformi-
ties in frogs. Might that parasite also be present in Minnesota? If so, did it 
pose a risk to other species?

At first, parasites were not found in the frogs. However, scientists now 
suggest that the frog deformities were due to a combination of infection by 
parasites, called trematodes, and predation by dragonfly nymphs. Science 
has answered some questions about the cause of the leg deformities. 
However, scientists now think that a chemical may be connected to the 
increased number of parasite infections.

Suppose that the chemical comes from a factory in the area. Is it reason-
able to ban the chemical? Should the factory be closed or fined? In any 
instance like this, political, legal, economic, and biological concerns have to 
be considered. What is the economic impact of the factory on the area? Is 
there any evidence of human health problems in the area? Is there a differ-
ent chemical that could be used? Without an understanding of biology, how 
could you make an informed decision related to any of these questions?

These are the types of questions that people try to answer every day. 
Biologists and other scientists research environmental issues such as 
pollution, biodiversity, habitat preservation, land conservation, and 
natural resource use, but decisions about the future are not in the hands 
of scientists. It is up to everyone to make decisions based on evidence and 
conclusions from many different sources.

Connect How might biology help you to better understand environmental issues?

FIGURE 5.1 As compared with 
nonsmokers, smokers have visibly 
damaged lung tissue that is black-
ened by tar deposits.

FIGURE 5.2 Deformities in frogs 
can be an indication of chemical 
pollution in an ecosystem.
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VOCABULARY

biotechnology
transgenic

Biology and Your Future
KEY CONCEPT Understanding biology can help you make 
informed decisions.

MAIN IDEAS
 Your health and the health of the environment depend on your knowledge of biology.
 Biotechnology offers great promise but also raises many issues.
 Biology presents many unanswered questions.

Connect to Your World 
Should brain imaging technology be used to tell if someone is lying? Is an endangered 
moth’s habitat more important than a new highway? Would you vote for or against 
the pursuit of stem cell research? An informed answer to any of these questions 
requires an understanding of biology and scientific thinking. And although science 
alone cannot answer these questions, gathering evidence and analyzing data can help 
every decision maker.

MAIN IDEA 

Your health and the health of the environment 
depend on your knowledge of biology.

Decisions are based on opinions, emotions, education, experiences, values, 
and logic. Many of your decisions, now and in the future, at both personal and 
societal levels, involve biology. Your knowledge of biology can help you make 
informed decisions about issues involving endangered species, biotechnology, 
medical research, and pollution control, to name a few. How will your deci-
sions affect the future of yourself and others?

Biology and Your Health
What you eat and drink is directly related to your health. But you may not 
think twice about the possibility of contaminated food or water, or a lack of 
vitamins in your diet. Not long ago, diseases caused by vitamin deficiencies 
were still fairly common. The first vitamins were identified less than 100 years 
ago, but today the vitamins found in foods are printed on labels.
 Even today we still face food-related causes of illness. For example, you 
might hear about an outbreak of food poisoning, and mad cow disease was 
only recognized in the late 1980s. Of perhaps greater concern to you are food 
allergies. Many people suffer from severe, even life-threatening, allergies to 
foods such as peanuts and shellfish. Beyond questions about the sources of 
food are questions and concerns about what people eat and how much they 
eat. For example, scientists estimate that more than 69% of adults in the 
United States are overweight or obese. The health consequences of obesity 
include increased risks of diabetes, stroke, heart disease, breast cancer, colon 
cancer, and other health problems. Biology can help you to better understand 
all of these health-related issues.

R E A D I N G  T O O L B OX

TAKING NOTES
Use a mind map to take notes 
about the importance of 
studying biology.

lifestyle choices
personal health

Importance of
biology

1.5
HE.912.C.1.3, 
SC.912.L.16.10 

HE.912.C.1.3  Evaluate how 
environment and personal health 
are interrelated. 
SC.912.L.16.10  Evaluate the impact 
of biotechnology on the individual, 
society and the environment, 
including medical and ethical issues.

28 Unit 1: Introducing Biology
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Differentiated Instruction

PRE-AP
Have students brainstorm designing a 
decision-making model with at least four 
steps. Give students the first step: Identify 
the issue or question. Subsequent steps could 
include gathering information about both 
sides of the issue, identifying options, listing 
benefits and consequences, considering 
personal values, deciding, and acting. Display 
the model, and suggest a question to which 
students can apply the model.

 Teacher Toolkit, Section C, Brainstorming

Activate Prior Knowledge Discuss the 
steps that people take when making 
important decisions. Ask, How would 
you characterize some of the factors 
you take into account when making an 
important decision? social, economic, 
ethical, moral Explain that knowing as 
much as they can about biology can 
help them make informed decisions 
about their health, the environment, 
how they vote, and how they act as 
citizens.

Take It Further
Allergic reactions to peanuts range from 
itching or swelling of the lips, tongue, or 
mouth to shortness of breath and a drop 
in blood pressure. Sometimes the allergy 
is so severe that even cross-contami-
nated equipment in the food processing 
facility can cause a deadly reaction. 
Because of this, companies sometimes 
put warning statements such as “may 
contain peanuts” on the label. Foods 
with these labels could be unsafe for 
people with a peanut allergy.

. Plan and Prepare

. Teach

28 Unit 1: Introducing Biology
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Next Generation 
Sunshine State 
Standards: Biology

HE.912.C.1.3 Evaluate how environment and 
personal health are interrelated.

SC.912.L.16.10 Evaluate the impact of 
biotechnology on the individual, society and the 
environment, including medical and ethical issues.
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Florida Science Standards Guide 
(Student and Teacher Editions)
Designed to provide a two-page Challenge Activity for 
every biology standard, the Florida Science Standards 
Guide includes teacher notes and evaluation guidelines for 
each challenge as students perform a lab, an investigation,  
a research project, or another activity. 

hmhco.com

This guide provides resources and activities aligned to each of the 
Florida Science Standards for biology, along with tips for integrating 
the activities into your classroom.

Science Standards Guide
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HMH Biology o�ers the latest multimedia resources that speak directly to your students in a 
visual language they understand—ensuring that they will stay engaged. 

Digital Tools That Motivate and Engage

On the Job STEM Videos 
Are your students gamers who dream of creating the next big 
hit? Or music lovers who want to work with the biggest artists? 
Or thrill seekers with designs in mind for race cars or roller 
coasters? 

As part of our Premium, Hybrid, and Digital Enhanced offerings, 
HMH now includes 29 On the Job STEM videos that profile STEM 
careers in today’s fastest-growing industries. Our energetic hosts 
shadow passionate professionals in a day “on the job.” These short 
segments are inspirational and entertaining with the hosts 
actually performing parts of the job! These videos will motivate 
students to enter emerging STEM fields.

BioZine
This interactive online magazine keeps the program up to 
date by connecting students to current events, with 
features such as science news feeds, updates on current 
biology research, careers, and in-depth detail about unit 
features.

Scan here to view  
On the Job STEM videos.

powered bypowered by

Field Trips

How do you put your students in the moment?

As a Google® content partner, HMH® has developed K–12 field trips for Google 
Expeditions. Using a virtual reality viewer—like Google Cardboard™—and a 
smartphone, students are swept away into immersive virtual worlds where 
learning and engagement are maximized. These 
virtual field trips are 3D, 360-degree panoramas from 
fascinating locations, directly tied to science content! 
An HMH Teacher Guide provides ideas for 
incorporating the Expeditions into your lessons, as 
well as tips on how to guide and customize the 
experience. 

    Biology
Nearly 100 animations 
and simulations bring 
biology concepts and 
principles to life.
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That’s Amazing! 
Video-Based Inquiry 
Online video-based inquiry activities 
engage students by offering a glimpse 
into the bizarre world of nature and 
the application of the scientific 
method. After being amazed by 
nature’s wonders, students will apply 
the Data Analysis and Conclusion 
phases of the scientific method on 
editable lab datasheets.

Teaching Visuals
Digital illustrations and 
diagrams (many from the 
textbook) are ideal for  
whole-class instruction.

WebLinks
Hand-selected resource 
links save you endless 
hours of research, bringing 
the BEST of the Internet to 
the classroom to extend 
and enrich each chapter’s 
content.

PhET Simulations
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.

A&E® Biology Videos 
These professionally produced 
engaging videos can be used 
to introduce or reinforce core 
biology concepts.

Interactive Whiteboard 
Resources
Key teaching visuals and content-
reinforcement lessons from each chapter 
have been adapted specifically for 
interactive whiteboard use. IWB resources 
are available in SMART Notebook™ and 
ActivInspire® Flipchart formats.

Interactive Review 
Games
Nothing encourages 
students to study and 
review more than a game! 
The online review 
games covering the key 
concepts and vocabulary 
from each chapter will 
keep students engaged 
while they prepare for 
upcoming tests.
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Unparalleled Resources for 

Students approach biology with a wide variety of skills and levels of preparation. 
HMH Biology enables you to reach all learners by providing time-saving, easy-to-use 
resources to help students of all abilities achieve understanding and success.  

Florida Teacher Edition 
The Differentiated Instruction 
feature located in each section of the 
Teacher Edition includes learning 
strategies for below-level, English 
learner, inclusion, and Pre-AP® 
students.

The Instruction and Intervention Support  feature 
located in each chapter of the Teacher Edition provides 
strategies for every lesson to assist you in helping 
students with a wide range of needs. To simplify lesson 
planning, these support pages at the beginning of each 
chapter provide a full listing of the activities and 
classroom resources available for each section.

Di�erentiated Instruction 

Name ______________________________ Class___________________Date__________________  

© Houghton Mifflin Harcourt Publishing Company 

Section 1: Cell Theory 

Study Guide A 
KEY CONCEPT 
Cells are the basic unit of life. 

VOCABULARY 

cell theory organelle eukaryotic cell 
cytoplasm prokaryotic cell

MAIN IDEA: Early studies led to the development of the cell theory.
Match each scientist in the table with the statement listed below that describes 
what he did to help develop the cell theory. 

a. concluded that animals and, in fact, all living things are made of cells.

b. was the first to identify cells and name them.

c. proposed that all cells come from other cells.

d. concluded that plants are made of cells.

e. observed live cells and observed greater detail. 

Scientist
Letter of Statement that Completes 
the Sentence 

1. Hooke

2. Leeunwenhoek

3. Schleiden

4. Schwann

5. Virchow 

Holt McDougal Biology 1 Cell Structure and Function 
Study Guide A Section 1: Cell Theory 

Textbook Audio Files
The entire Student Edition textbook 
has been professionally read and is 
available to students in either 
English or Spanish, providing an 
alternative means of accessing the 
content for students who require 
additional comprehension 
support.

Section Study Guides A and B
A student worksheet that covers the 
content in each section of the textbook.  
Each study guide is organized by key 
concepts, main ideas, and vocabulary 
checks. Study Guide A, designed for 
struggling students or English 
language learners, is a lower-level 
version of Study Guide B.  

SC.912.N.2.1, 
SC.912.N.3.1 

SC.912.N.2.1 Identify what is 
science, what clearly is not science, 
and what superficially resembles 
science (but fails to meet the criteria 
for science).
SC.912.N.3.1 Explain that a 
scientific theory is the culmination 
of many scientific investigations 
drawing together all the current 
evidence concerning a substantial 
range of phenomena; thus, a 
scientific theory represents the 
most powerful explanation 
scientists have to offer.
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MAIN IDEA 

Like all science, biology is a process of inquiry.
Science is a human process of trying to understand the world around us. 
There is no one method used by all scientists, but all scientific inquiry is based 
on the same principles. Scientific thinking is based on curiosity, skepticism, 
and logical thinking.
• Curiosity is what drives scientists to ask questions about the world around 

them.
• Skepticism is the use of critical thinking to question results and 

 conclusions.
• Logical thinking is the use of reasoning through information to make 

conclusions that are supported by evidence.

One of the most important points of science is 
that scientific evidence may support or even overturn 
long-standing ideas. Scientists depend on empirical 
evidence as the basis for scientific knowledge. Empirical 
evidence is evidence that is observed directly through 
research and investigation. Such evidence is used to 
construct testable explanations and predictions of natural 
phenomena. The written descriptions and drawings of 
the gorilla in FIGURE 3.1 are examples of observations and 
empirical evidence from a field investigation of gorillas. 
To improve our understanding of the world, scientists 
share their findings with each other. The open and 
honest exchange of data is extremely important in 
science.

Scientific Thinking and Processes

VOCABULARY

observation
data
hypothesis
experiment
independent variable
dependent variable
constant
theory

KEY CONCEPT Science is a way of thinking, questioning, and 
gathering evidence.

MAIN IDEAS
 Like all science, biology is a process of inquiry.
 Biologists use experiments to test hypotheses.
 A theory explains a wide range of observations.
 Scientists communicate information in many different ways.

Connect to Your World 
What does the study of fungus have in common with the study of human heart 
disease? How is research in a laboratory similar to research in a rain forest? Biologists, 
like all scientists, ask questions about the world and try to find answers through 
observation and experimentation. How do your daily observations help answer 
questions that you have about the world?

FIGURE 3.1 Biology, like 
other areas of science, depends 
on observations.

1.3
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Differentiated Instruction

ENGLISH LEARNERS 
Remind students that people ask questions to 
get information. Provide practice with 
clarification techniques by using phrases such 
as the following:

I didn’t understand what you said.
Could you repeat that, please?
Does ___ mean ___?

Also, have students ask questions related to 
what they have read or you have explained. 
Review the question words What, Who, 
When, Where, Why, and How.

Model this technique for students by asking 
some questions about the nature of scientific 
thinking, such as the following:

What makes a scientist a scientist?
How do scientists approach their work?
Why do scientists do experiments?

Ask students to form their own questions 
about Section 3 to ask one another in groups. 
Tell students that you consider their ques-
tions a sign of critical thinking, and emphasize 
that the questions are an excellent tool for 
making meaning clear.

Activate Prior Knowledge Quiz 
students on the nature of a hypothesis. 
Ask, Is this a hypothesis: “If I keep a plant 
from getting any sunlight, it will die.” No, 
it’s a prediction. Remind students that a 
hypothesis is worded to show a relation-
ship that can be tested. Ask, How can 
you reframe the prediction about the 
plant to make it a hypothesis? “If a plant 
needs sunlight to survive, then without 
sunlight, it will die.”

Vocabulary 
Academic Vocabulary Scientists 
typically describe a hypothesis in terms 
of validity, rather than truth. Validity 
implies a proposition is logically derived. 
Truth is, more simply, the quality of 
being real, genuine, or factual.

. Plan and Prepare

. Teach

Chapter 1: Biology in the 21st Century 15

SECTION 1.3
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Next Generation 
Sunshine State 
Standards: Biology

SC.912.N.2.1 Identify what is science, what clearly 
is not science, and what superficially resembles 
science (but fails to meet the criteria for science).

SC.912.N.3.1 Explain that a scientific theory is the 
culmination of many scientific investigations 
drawing together all the current evidence 
concerning a substantial range of phenomena; 
thus, a scientific theory represents the most 
powerful explanation scientists have to offer.
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n evidence is evidence that is observed directly through 
research and investigation. Such evidence is used to 
construct testable explanations and predictions of natural 
phenomena. The written descriptions and drawings of 
the gorilla in FIGURE 3.1 are examples of observations and 
empirical evidence from a field investigation of gorillas. 
To improve our understanding of the world, scientists 
share their findings with each other. The open and 
honest exchange of data is extremely important in 
science.

FIGURE 3.1 Biology, like 
other areas of science, depends 
on observations.
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Differentiated Instruction

ENGLISH LEARNERS 
Remind students that people ask questions to 
get information. Provide practice with 
clarification techniques by using phrases such 
as the following:

I didn’t understand what you said.
Could you repeat that, please?
Does ___ mean ___?

Also, have students ask questions related to 
what they have read or you have explained. 
Review the question words What, Who, 
When, Where, Why, and How.

Model this technique for students by asking 
some questions about the nature of scientific 
thinking, such as the following:

What makes a scientist a scientist?
How do scientists approach their work?
Why do scientists do experiments?

Ask students to form their own questions 
about Section 3 to ask one another in groups. 
Tell students that you consider their ques-
tions a sign of critical thinking, and emphasize 
that the questions are an excellent tool for 
making meaning clear.

of validity, rather than 
implies a proposition is logically derived. 
Truth is, more simply, the quality of 
being real, genuine, or factual.

Chapter 1: Biology in the 21st Century

SC.912.N.2.1,
SC.912.N.3.1 

SC.912.N.2.1 Identify what is 
science, what clearly is not science, 
and what superficially resembles 
science (but fails to meet the criteria 
for science).
SC.912.N.3.1 Explain that a 
scientific theory is the culmination 
of many scientific investigations 
drawing together all the current 
evidence concerning a substantial 
range of phenomena; thus, a 
scientific theory represents the 
most powerful explanation 
scientists have to offer.
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MAIN IDEA

Like all science, biology is a process of inquiry.
Science is a human process of trying to understand the world around us. 
There is no one method used by all scientists, but all scientific inquiry is based 
on the same principles. Scientific thinking is based on curiosity, skepticism, 
and logical thinking.
• Curiosity is what drives scientists to ask questions about the world around 

them.
• Skepticism is the use of critical thinking to question results and 

 conclusions.
• Logical thinking is the use of reasoning through information to make 

conclusions that are supported by evidence.

One of the most important points of science is 
that scientific evidence may support or even overturn 
long-standing ideas. Scientists depend on empirical 
evidence as the basis for scientific knowledge. Empirical 
evidence is evidence that is observed directly through 
research and investigation. Such evidence is used to 
construct testable explanations and predictions of natural 
phenomena. The written descriptions and drawings of 
the gorilla in FIGURE 3.1 are examples of observations and 
empirical evidence from a field investigation of gorillas. 
To improve our understanding of the world, scientists 
share their findings with each other. The open and 
honest exchange of data is extremely important in 
science.

Scientific Thinking and Processes

VOCABULARY

observation
data
hypothesis
experiment
independent variable
dependent variable
constant
theory

KEY CONCEPT Science is a way of thinking, questioning, and
gathering evidence.

MAIN IDEAS
Like all science, biology is a process of inquiry.
Biologists use experiments to test hypotheses.
A theory explains a wide range of observations.
Scientists communicate information in many different ways.

Connect to Your World 
What does the study of fungus have in common with the study of human heart 
disease? How is research in a laboratory similar to research in a rain forest? Biologists, 
like all scientists, ask questions about the world and try to find answers through 
observation and experimentation. How do your daily observations help answer 
questions that you have about the world?

FIGURE 3.1 Biology, like 
other areas of science, depends 
on observations.
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Differentiated Instruction

ENGLISH LEARNERS 
Remind students that people ask questions to 
get information. Provide practice with 
clarification techniques by using phrases such 
as the following:

I didn’t understand what you said.

Could you repeat that, please?

Does ___ mean ___?

Also, have students ask questions related to 
what they have read or you have explained. 
Review the question words What, Who, 
When, Where, Why, and How.

Model this technique for students by asking 
some questions about the nature of scientific 
thinking, such as the following:

What makes a scientist a scientist?

How do scientists approach their work?

Why do scientists do experiments?

Ask students to form their own questions 
about Section 3 to ask one another in groups. 
Tell students that you consider their ques-
tions a sign of critical thinking, and emphasize 
that the questions are an excellent tool for 
making meaning clear.

Activate Prior Knowledge Quiz
students on the nature of a hypothesis.
Ask, Is this a hypothesis: “If I keep a plant
from getting any sunlight, it will die.” No,
it’s a prediction. Remind students that a
hypothesis is worded to show a relation-
ship that can be tested. Ask, How can
you reframe the prediction about the
plant to make it a hypothesis? “If a plant
needs sunlight to survive, then without
sunlight, it will die.”

Vocabulary 
Academic Vocabulary Scientists 
typically describe a hypothesis in terms 
of validity, rather than truth. Validity
implies a proposition is logically derived. 
Truth is, more simply, the quality of 
being real, genuine, or factual.

.Plan and Prepare

.Teach
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SC.912.N.2.1 Identify what is science, what clearly 
is not science, and what superficially resembles 
science (but fails to meet the criteria for science).

SC.912.N.3.1 Explain that a scientific theory is the 
culmination of many scientific investigations 
drawing together all the current evidence 
concerning a substantial range of phenomena; 
thus, a scientific theory represents the most 
powerful explanation scientists have to offer.
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Reinforcement
A one-page section-
level worksheet that 
summarizes core 
concepts and asks 
students to provide 
short answers to 
questions relating to 
the summary.

Pre-AP® Activity
These chapter 
worksheets are 
designed for more 
advanced students who 
need an extra 
challenge. They 
commonly cover more 
complex topics within 
the chapter.

citoplasma

membrana nuclear

nucleolo

membrana celular

citoplasma

centriolos

CHAPTER

3
EXPERIMENT WITH OSMOSIS

Pre-AP Activity

In Chapter 3, you have learned that osmosis is the movement of water molecules across
a semipermeable membrane from a region of higher concentration to one of lower
concentration. You also learned that the terms isotonic, hypertonic, and hypotonic can be
used to describe the concentration of solutions relative to each other.

SOLUTES AND SOLVENTS

Osmosis refers to the movement of water, which is the solvent in many solutions. If
you compare two solutions of different concentrations, the solution with a higher solute
concentration will have a lower solvent concentration, and vice versa. The direction
of osmosis––whether a solution is hypotonic or hypertonic––depends on the relative
concentrations of solute particles in the solutions, not the types or variety of solute particles.

WATER BALANCE IN CELLS

The cytoplasm of a cell contains many different solutes: salts, proteins, sugars, and more. In
general, the movement of water in and out of a cell is determined by the concentration of
particles dissolved in the cytoplasm compared to the concentration of particles dissolved in
the fluid surrounding the cell. Cells that have no cell walls are very sensitive to changes in
their surroundings. If the surrounding solution becomes hypertonic or hypotonic, the cell will
either shrivel up and die or burst and die, respectively. Cells without cell walls must live in an
isotonic environment or have adaptations for osmoregulation, the control of water balance.

Cells that have cell walls, such as plants cells, are much more tolerant of changes in their
surroundings. In a hypotonic environment, such as when a piece of celery is put into a glass
of water, a plant cell swells until its slightly elastic walls reach their limit and begin to exert
pressure against the flow of water. This pressure is called turgor pressure, or turgidity, and
is the normal state for most plant cells. Turgor pressure allows plant cells to maximize the
volume of water they hold and also allows the plant as a whole to achieve its most rigid state,
thereby increasing its exposure to sunlight and maximizing its potential for photosynthesis.

Experimenting with Osmosis
In this activity, you will measure the mass of five potato cores and then soak them in solutions
of varying concentrations. You will measure their masses the following day and calculate
the percent change in mass of each. You will use the data to determine which solutions are
hypertonic, hypotonic, and isotonic, and what the concentration of solute is in a potato.

Unit 2 Resource Book Pre-AP Activity 25
McDougal Littell Biology
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CellStructure
and

Function

Unit Projects
Long-term projects provide opportunities for 
independent learning during the course of 
the unit and involve scientific writing, 
creativity, and research. Each project 
includes a rubric as well as teacher notes, 
with strategies for project management and 
differentiated instruction. 

eBook
This online version of the print Student 
Edition offers point-of-use references to 
online animations, simulations, video 
clips, and virtual labs that bring biology 
to life. Features include on-page media 
links, bookmarking, search, notes, and 
highlighting functionality. Audio files of 
the chapter summaries offer students an 
alternative way to access the content 
and enhance comprehension.
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Wide-Ranging Support for

Your students will get the most out of their reading with numerous print and 
multimedia point-of-use resources that enable them to build understanding 
and retain more information on key concepts.
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Cell Structure 
and Function

BIG IDEA Cells are the smallest unit of living matter 

that can carry out all processes required for life.

ONLINE BIOLOGY HMHScience.com

ONLINE Labs
■ QuickLab Modeling the Cell Membrane
■ Diffusion Across a Membrane
■ Comparing Cells
■ Modeling the Cell
■ Cell Motility and the Cytoskeleton
■ Staining Biological Specimens
■ Diffusion and Dialysis

■ Estimating a Cell Count
■ Cytoplasmic Streaming in Elodea
■ Diffusion Through Membranes
■ The Effect of Alcohol on Biological Membranes
■ Biological Membranes
■ Video Lab Plant Cell Observation
■ Video Lab Cell Size and Diffusion

68 Unit 2: Cells

3

3.1 Cell Theory 

3.2 Cell Organelles

Data Analysis
DEFINING VARIABLES 

3.3 Cell Membrane 

3.4 Diffusion and Osmosis 

3.5 Active Transport, Endocytosis, 
and Exocytosis 
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Student Edition 
Big Ideas in every Chapter Opener & Summary 
help students concentrate on key concepts.
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Fermentation
VOCABULARY

fermentation
lactic acid

KEY CONCEPT Fermentation allows the production of a small 
amount of ATP without oxygen.

MAIN IDEAS
 Fermentation allows glycolysis to continue.

 Fermentation and its products are important in several ways.

Connect to Your World  
Think about a time when you worked or exercised hard. Maybe you moved heavy 
boxes or furniture. Maybe, playing basketball, you found yourself repeatedly running 
up and down the court. Your arms and legs began to feel heavy, and they seemed to 
lose strength. Your muscles became sore, and even when you rested you kept 
breathing hard. Your muscles were using fermentation.

 MAIN IDEA

Fermentation allows glycolysis to continue.
The cells in your body cannot store large amounts of oxygen for cellular 
respiration. The amount of oxygen that is provided by breathing is enough for 
your cells during normal activities. When you are reading or talking to friends, 
your body can maintain its oxygen levels. When you are doing high levels of 
activity, as the sprinter is in FIGURE 6.1, your body cannot bring in enough 
oxygen for your cells, even though you breathe faster. How do your cells 
function without enough oxygen to keep cellular respiration going?
 Recall that glycolysis yields two ATP molecules when it splits glucose into 
two molecules of pyruvate. Glycolysis is always occurring and does not require 
oxygen. If oxygen is available, the products of glycolysis—pyruvate and the 
electron carrier NADH—are used in cellular respiration. Then, oxygen picks 
up electrons at the end of the electron transport chain in cellular respiration. 
But what happens when oxygen is not there to pick up electrons? The produc-
tion of ATP without oxygen continues through the anaerobic processes of 
glycolysis and fermentation.
 Fermentation does not make ATP, 
but it allows glycolysis to continue. 
Fermentation removes electrons from 
NADH molecules and recycles NAD+ 
molecules for glycolysis. Why is this 
process important? Because glycolysis, 
just like cellular respiration, needs a 
molecule that picks up electrons. It 
needs molecules of NAD+.

FIGURE 6.1 Muscle cells use anaero-
bic processes during hard exercise.

VISUAL VOCAB

Fermentation is an anaerobic process 
that allows glycolysis to continue.

glycolysis

with 
O2

cellular 
respiration

fermentation
without 

O2
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Web

Without NAD+ to pick up high-energy electrons from the splitting of glucose, 
glycolysis would stop. When the high-energy electrons are picked up, though, a 
eukaryotic cell can continue breaking down glucose and other simple sugars to 
make a small amount of ATP.
 Suppose that a molecule of glucose has just been split by glycolysis in one 
of your muscle cells, but oxygen is unavailable. A process called lactic acid 
fermentation takes place. Lactic acid fermentation occurs in your muscle cells, 
the cells of other vertebrates, and in some microorganisms. Lactic acid, 
C3H6O3, is what causes your muscles to “burn” during hard exercise.

1  Pyruvate and NADH from glycolysis enter the fermentation process. 
Two NADH molecules provide energy to convert pyruvate into lactic 
acid. As the NADH is used, it is converted back into NAD+.

2  Two molecules of NAD+ are recycled back to glycolysis. The recycling of 
NAD+ allows glycolysis to continue.

As you can see, the role of fermentation is simply to provide glycolysis with  
a steady supply of NAD+. By itself, fermentation does not produce ATP. 
Instead, it allows glycolysis to continue to produce ATP. However, fermenta-
tion does produce the lactic acid waste product that builds up in muscle cells 
and causes a burning feeling. Once oxygen is available again, your cells return 
to using cellular respiration. The lactic acid is quickly broken down and 
removed from the cells. This is why you continue to breathe hard for several 
minutes after you stop exercising. Your body is making up for the oxygen 
deficit in your cells, which allows the breakdown of lactic acid in your muscles.

Sequence Which process must happen first, fermentation or glycolysis? Explain.

 MAIN IDEA

Fermentation and its products are important in 
several ways.

How would your diet change without cheese, bread, and yogurt? How would 
pizza exist without cheese and bread? Without fermentation, a pizza crust 
would not rise and there would be no mozzarella cheese as a pizza topping. 
Cheese, bread, and yogurt are just a few of the foods made by fermentation. 
Milk is changed into different cheeses by fermentation processes carried out 
by different types of bacteria and molds. Waste products of their fermentation 
processes give cheeses their different flavors and textures. Additionally, some 
types of bacteria that use lactic acid fermentation sour the milk in yogurt.

R E A D I N G  T O O L B OX

TAKING NOTES
Use a mind map to take notes 
on the processes involved in 
fermentation.

CONNECT TO

HUMAN BIOLOGY
Muscle cells need ATP to 
contract. You will learn how 
muscles produce your 
movements in Protection, 
Support, and Movement.

2 ATP
glycolysis

HMDScience.com

PREMIUM CONTENT

Energy and Athletic Training

GLYCOLYSIS LACTIC ACID FERMENTATION

1

2

fermentation
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Without NAD+ to pick up high-energy electrons from the splitting of glucose,
glycolysis would stop. When the high-energy electrons are picked up, though, a
eukaryotic cell can continue breaking down glucose and other simple sugars to
make a small amount of ATP.

Suppose that a molecule of glucose has just been split by glycolysis in one 
of your muscle cells, but oxygen is unavailable. A process called lactic acid 
fermentation takes place. Lactic acid fermentation occurs in your muscle cells,
the cells of other vertebrates, and in some microorganisms. Lactic acid,
C3H6O3, is what causes your muscles to “burn” during hard exercise.

1 Pyruvate and NADH from glycolysis enter the fermentation process. 
Two NADH molecules provide energy to convert pyruvate into lactic 
acid. As the NADH is used, it is converted back into NAD+.

2 Two molecules of NAD+ are recycled back to glycolysis. The recycling of 
NAD+ allows glycolysis to continue.

As you can see, the role of fermentation is simply to provide glycolysis with
a steady supply of NAD+. By itself, fermentation does not produce ATP. 
Instead, it allows glycolysis to continue to produce ATP. However, fermenta-
tion does produce the lactic acid waste product that builds up in muscle cells 
and causes a burning feeling. Once oxygen is available again, your cells return 
to using cellular respiration. The lactic acid is quickly broken down and 
removed from the cells. This is why you continue to breathe hard for several 
minutes after you stop exercising. Your body is making up for the oxygen 
deficit in your cells, which allows the breakdown of lactic acid in your muscles.

Sequence Which process must happen first, fermentation or glycolysis? Explain.

MAIN IDEA

Fermentation and its products are important in 
several ways.

How would your diet change without cheese, bread, and yogurt? How would 
pizza exist without cheese and bread? Without fermentation, a pizza crust 
would not rise and there would be no mozzarella cheese as a pizza topping. 
Cheese, bread, and yogurt are just a few of the foods made by fermentation. 
Milk is changed into different cheeses by fermentation processes carried out 
by different types of bacteria and molds. Waste products of their fermentation 
processes give cheeses their different flavors and textures. Additionally, some 
types of bacteria that use lactic acid fermentation sour the milk in yogurt.

R E A D I N G  T O O L B OX

TAKING NOTES
Use a mind map to take notes 
on the processes involved in 
fermentation.

CONNECT TO

HUMAN BIOLOGY
Muscle cells need ATP to 
contract. You will learn how 
muscles produce your 
movements in Protection, 
Support, and Movement.

2 ATP
glycolysis
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KEY CONCEPT Fermentation allows the production of a small
amount of ATP without oxygen.

MAIN IDEAS
Fermentation allows glycolysis to continue.

Fermentation and its products are important in several ways.

Connect to Your World
Think about a time when you worked or exercised hard. Maybe you moved heavy 
boxes or furniture. Maybe, playing basketball, you found yourself repeatedly running 
up and down the court. Your arms and legs began to feel heavy, and they seemed to 
lose strength. Your muscles became sore, and even when you rested you kept 
breathing hard. Your muscles were using fermentation.

MAIN IDEA

Fermentation allows glycolysis to continue.
The cells in your body cannot store large amounts of oxygen for cellular 
respiration. The amount of oxygen that is provided by breathing is enough for 
your cells during normal activities. When you are reading or talking to friends,
your body can maintain its oxygen levels. When you are doing high levels of 
activity, as the sprinter is in FIGURE 6.1, your body cannot bring in enough 
oxygen for your cells, even though you breathe faster. How do your cells 
function without enough oxygen to keep cellular respiration going?

Recall that glycolysis yields two ATP molecules when it splits glucose into 
two molecules of pyruvate. Glycolysis is always occurring and does not require 
oxygen. If oxygen is available, the products of glycolysis—pyruvate and the 
electron carrier NADH—are used in cellular respiration. Then, oxygen picks 
up electrons at the end of the electron transport chain in cellular respiration. 
But what happens when oxygen is not there to pick up electrons? The produc-
tion of ATP without oxygen continues through the anaerobic processes of 
glycolysis and fermentation.

Fermentation does not make ATP, 
but it allows glycolysis to continue. 
Fermentation removes electrons from
NADH molecules and recycles NAD+

molecules for glycolysis. Why is this 
process important? Because glycolysis, 
just like cellular respiration, needs a
molecule that picks up electrons. It
needs molecules of NAD+.

FIGURE 6.1 Muscle cells use anaero-
bic processes during hard exercise.

VISUAL VOCAB

Fermentation is an anaerobic process 
that allows glycolysis to continue.

glycolysis

with 
O2

cellular 
respiration

fermentation
without 

O2
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Without NAD+ to pick up high-energy electrons from the splitting of glucose,
glycolysis would stop. When the high-energy electrons are picked up, though, a
eukaryotic cell can continue breaking down glucose and other simple sugars to
make a small amount of ATP.

Suppose that a molecule of glucose has just been split by glycolysis in one 
of your muscle cells, but oxygen is unavailable. A process called lactic acid 
fermentation takes place. Lactic acid fermentation occurs in your muscle cells,
the cells of other vertebrates, and in some microorganisms. Lactic acid,
C3H6O3, is what causes your muscles to “burn” during hard exercise.

1 Pyruvate and NADH from glycolysis enter the fermentation process. 
Two NADH molecules provide energy to convert pyruvate into lactic 
acid. As the NADH is used, it is converted back into NAD+.

2 Two molecules of NAD+ are recycled back to glycolysis. The recycling of 
NAD+ allows glycolysis to continue.

As you can see, the role of fermentation is simply to provide glycolysis with
a steady supply of NAD+. By itself, fermentation does not produce ATP. 
Instead, it allows glycolysis to continue to produce ATP. However, fermenta-
tion does produce the lactic acid waste product that builds up in muscle cells 
and causes a burning feeling. Once oxygen is available again, your cells return 
to using cellular respiration. The lactic acid is quickly broken down and 
removed from the cells. This is why you continue to breathe hard for several 
minutes after you stop exercising. Your body is making up for the oxygen 
deficit in your cells, which allows the breakdown of lactic acid in your muscles.

Sequence Which process must happen first, fermentation or glycolysis? Explain.

MAIN IDEA

Fermentation and its products are important in 
several ways.

How would your diet change without cheese, bread, and yogurt? How would 
pizza exist without cheese and bread? Without fermentation, a pizza crust 
would not rise and there would be no mozzarella cheese as a pizza topping. 
Cheese, bread, and yogurt are just a few of the foods made by fermentation. 
Milk is changed into different cheeses by fermentation processes carried out 
by different types of bacteria and molds. Waste products of their fermentation 
processes give cheeses their different flavors and textures. Additionally, some 
types of bacteria that use lactic acid fermentation sour the milk in yogurt.

R E A D I N G  T O O L B OX

TAKING NOTES
Use a mind map to take notes 
on the processes involved in 
fermentation.

CONNECT TO

HUMAN BIOLOGY
Muscle cells need ATP to 
contract. You will learn how 
muscles produce your 
movements in Protection, 
Support, and Movement.

2 ATP
glycolysis
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KEY CONCEPT Fermentation allows the production of a small 
amount of ATP without oxygen.

MAIN IDEAS
Fermentation allows glycolysis to continue.

Fermentation and its products are important in several ways.

Connect to Your World
Think about a time when you worked or exercised hard. Maybe you moved heavy 
boxes or furniture. Maybe, playing basketball, you found yourself repeatedly running 
up and down the court. Your arms and legs began to feel heavy, and they seemed to 
lose strength. Your muscles became sore, and even when you rested you kept 
breathing hard. Your muscles were using fermentation.

MAIN IDEA

Fermentation allows glycolysis to continue.
The cells in your body cannot store large amounts of oxygen for cellular 
respiration. The amount of oxygen that is provided by breathing is enough for 
your cells during normal activities. When you are reading or talking to friends,
your body can maintain its oxygen levels. When you are doing high levels of 
activity, as the sprinter is in FIGURE 6.1, your body cannot bring in enough 
oxygen for your cells, even though you breathe faster. How do your cells 
function without enough oxygen to keep cellular respiration going?

Recall that glycolysis yields two ATP molecules when it splits glucose into 
two molecules of pyruvate. Glycolysis is always occurring and does not require 
oxygen. If oxygen is available, the products of glycolysis—pyruvate and the 
electron carrier NADH—are used in cellular respiration. Then, oxygen picks 
up electrons at the end of the electron transport chain in cellular respiration. 
But what happens when oxygen is not there to pick up electrons? The produc-
tion of ATP without oxygen continues through the anaerobic processes of 
glycolysis and fermentation.

Fermentation does not make ATP, 
but it allows glycolysis to continue. 
Fermentation removes electrons from
NADH molecules and recycles NAD+

molecules for glycolysis. Why is this 
process important? Because glycolysis, 
just like cellular respiration, needs a
molecule that picks up electrons. It
needs molecules of NAD+.

FIGURE 6.1 Muscle cells use anaero-
bic processes during hard exercise.

VISUAL VOCAB

Fermentation is an anaerobic process 
that allows glycolysis to continue.
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It’s the vocabulary and reading support that sets HMH Biology 
apart. Throughout the Student Edition pages, numerous reading and 
comprehension support tools enable students to build understanding.
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Interactive Concept 
Maps
Each chapter includes an 
interactive, advanced graphic 
organizer that shows the 
relationships among concepts 
covered and helps students 
develop logical thinking and study 
skills.

Interactive Reader
This write-in worktext presents all the vocabulary and 
essential content from the textbook in a lower-level, easy-
to-read text, with instructional visuals and frequent 
comprehension checks. This 
unique component is a great 
tool for all students—the core 
content for struggling students 
and a useful study guide for 
others.

1530213-IAR

This reader will help improve your understanding of key concepts in biology. 
The easy-to-read format provides a clear narrative of biological principles,
and the highly illustrative approach reinforces visual learning. Throughout
the chapters, reading and learning skills are reinforced through pre-reading
vocabulary and key concept previews, reading strategy hints, reading and 
vocabulary checks, big-picture activities, and post-reading chapter reviews.

Unit 1
Introducing Biology

Unit 2
Cells

Unit 3
Genetics

Unit 4
Evolution

Unit 5
Ecology

Unit 6
Diversity of Life

Interactive Reader

Stephen Nowicki

FPO

Stephen NowickiStephen Nowicki

Interactive Reader

Interactive Reader
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BAse PAiriNg ruLes

The Wase pairing rules descriWe hol nucleotides form pairs in 
DNA. T allays pairs lith A! and g allays pairs lith C.

A 

G 

T 

C 

T 

C 

A 

G 

hydrogen bond cokalent bond

 form pairs in 
DNA. T allays pairs lith A! and g allays pairs lith C.

< c

6 t

<c

t 6

The	nitrogen-con-
taining	bases	bond	
in	the	middle	to	
form	the	rungs	of	
the	DNA	ladder.

This	ribbonlike	part		
represents	the	phos-
phate groups	and	
deoxyribose sugar	mol-
ecules	that	make	up	
DNAÉs	Æbackbone.Ç

	 Lhat	sefuence	of	bases	would	pair	with	<TAC<4

nucleotide base	pairing	rules

double	helix

&. Label the drawing at the right with the terms nucleotide, base pairing 
rules, and double helix. Write each term and draw a line that connects 
the term to the appropriate part of the drawing. 

'. What are the three different parts of a nucleotide? 

(. What are the names of the four nucleotides? 

). Use the base pairing rules to write the sequence that would pair with 
the following sequence: TCACGTA 

-.'  KocaWulary Chec`

<o	back	and	highlight	
each	sentence	that	
has	a	vocabulary	
word	in	Wold.  

BVr` >t Je

-.'  The Big Picture
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section

8.2
DNA is composed of four types  
of nucleotides.

Since the 1920s scientists have known the chemical parts of 
the DNA molecule. DNA is a very long polymer, or chain of 
repeating units. The units, or monomers, that make up DNA 
are called nucleotides (NOO-klee-oh-tydz). Each nucleotide 
has three parts: a phosphate group, a base, and a sugar.

There are four different types of DNA nucleotides: cyto-
sine (C), thymine (T), adenine (A), and guanine (G). All of 
the nucleotides contain a phosphate group and a deoxyribose 
sugar. They differ in their nitrogen-containing bases, as 
shown in the table below.

Notice that thymine (T) and cytosine (C) have nitrogen-
containing bases with a single-ring structure. Adenine (A) 
and guanine (G) are bases with a double-ring structure.  
A single molecule of human DNA is made of billions  
of nucleotides.

The Four NiTrogeN-CoNTAiNiNg BAses oF DNA

PYriMiDiNes = siNgLe riNg  PuriNes = DouBLe riNg

name of Base structural Formula Model name of Base structural Formula Model
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	 Circle	the	names	of	the	four	nucleotides	shown	in	the		
table above.

Structure of DNA
KeY CoNCePT DNA	structure	is	the	same	in	all	organisms.	

The	small	units,	or	monomers,	that	
make	up	a	strand	of	DNA	are	called	
nucleotides. Nucleotides	have		
three	parts.

VISUAL VOCAB

nitrogen-containing 
base

phosphate group

deoxyribose (sugar)

•	 	phosphate	group:	one	phosphorus
with	four	oxygens
•	 	deoxyribose:	ring-shaped	sugar
•	 	nitrogen-containing	base:	a	single
or	double	ring	built	around	nitrogen
atoms	and	carbon	atoms
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Vocabulary 
Practice
Multiple-page vocabulary 
worksheets support  
review and 
reinforcement of all the 
vocabulary terms 
introduced in the chapter 
through a wide variety of 
lower-level to higher-
order thinking skill 
strategies—vector 
vocabulary, word origin, 
word categorizing, word 
relationships, and 
crossword puzzle.

Active Reading 
Worksheets
Nearly 150 topical reading 
excerpts help boost 
students’ science reading 
comprehension with 
questions that promote 
deeper thinking.

CHAPTER

3
CELL STRUCTURE AND FUNCTION

Vocabulary Practice

cell theory vacuole concentration gradient

cytoplasm lysosome osmosis

organelle centriole isotonic

prokaryotic cell cell wall hypertonic

eukaryotic cell chloroplast hypotonic

cytoskeleton cell membrane facilitated diffusion

nucleus phospholipid active transport

endoplasmic reticulum fluid mosaic model endocytosis

ribosome selective permeability phagocytosis

Golgi apparatus receptor exocytosis

vesicle passive transport

mitochondrion diffusion

A. Word Origins Circle the Greek and Latin word parts in each vocabulary term. Then
use the Greek and Latin meanings to construct a very basic definition of the vocabulary word.

endo- = inside hyper- = over, above chloro- = green

exo- = outside hypo- = below iso- = equal

phago- = eating lys- = loosen -tonia = state of

cyto- = cell -plast = small body

WORD DEFINITION

1. endocytosis

2. exocytosis

3. phagocytosis

4. hypertonic

5. hypotonic

6. isotonic

7. lysosome

8. chloroplast

Unit 2 Resource Book Vocabulary Practice 27
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Convenient Access to 

How do students really understand science without doing science? HMH Florida Biology 
includes the most comprehensive lab resources with its wide variety of print and digital 
lab options for every classroom, along with the most robust data-analysis strand to help 
students develop these critical skills.  

Labeled Labs
Lab activities are labeled online by class time, prep time, 
difficulty, and materials  to help teachers choose 
appropriate activities to fit their classroom needs.

Labs, Data Analysis, and STEM

Virtual 
Investigations
Twenty-two 
multimedia lessons, 
each approximately 
30 minutes in length. 
The engaging 
presentations, 
interactive activities, 
and simulated 
scientific investigations reinforce students' understanding of 
biology and science skills while strengthening inquiry and lab 
skills.

Laboratory  
Experiments
Wide variety of labs located at point of use on 
HMHScience.com:
•  Editable lab sheets

•  Teacher notes and answer keys

•  Referenced on Instruction and Intervention 
pages in Teacher Edition

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

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

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

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

Biotechnology
Provide blending of technology and biological 
concepts

Forensic
Blend popularity of crime shows on television and 
concepts students are learning in the classroom

Challenge
Two labs per unit extend concepts presented in the 
unit chapters for students in advanced, accelerated, 
or honors biology classes

Probeware
Labs that integrate technology and biology concepts

Virtual Labs
Fourteen virtual labs 
enable students to 
conduct 
meaningful 
experiments in a 
lab or field setting  
without the 
expense, time, or 
risk of  traditional 
lab settings.

Over 200  
Editable Labs!



 D
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Data Analysis  Support for Students

To help students develop the data analysis skills 

necessary to collect, graph, and analyze data like 

scientists, HMHScience.com includes resources to 

support the data analysis lesson in every chapter.

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

That’s Amazing! 
Video-Based Inquiry
The lab datasheets that 
accompany this resource 
include activities that engage 
students and promote the 
use of data analysis skills. 

Scientific Reasoning Skill 
Builder
Over 100 exercises that strengthen 
students’ scientific-reasoning skills. 
Sample topics include classifying and 
categorizing; cause-and-effect 
relationships; hypotheses, generalizations, 
and analogies; and summarizing and 
reviewing. 

Data Analysis Practice
These practice skill sheets, which 
reinforce the data analysis lesson in 
each chapter, help students build 
the skills necessary to understand 
different types of data, to graph 
data, and to analyze and interpret 
the meaning behind the data.

Graphing Calculator Activities
HMH has partnered with Texas 
Instruments® to present nine graphing 
activities for use with the TI-Nspire® 
graphing calculator.

CHAPTER

8
INTERPRETING HISTOGRAMS

Data Analysis Practice

A histogram is a type of bar graph used to show the frequency distribution of data. The
independent variable is usually shown on the x-axis and the dependent variable is shown
on the y-axis.

In the example below, a scientist determined the number of base pairs in different species
including E. coli, baker’s yeast, an RNA retrovirus, a lily plant, a fruit fly, a frog, and a shark.
She decided to compile the data into categories based on the number of organisms that had a
certain number of base pairs. The histogram shows the frequency distribution of the data.
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Number of base pairs

GRAPH 1. NUMBER OF BASE PAIRS IN 
VARIOUS ORGANISMS
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103 104 105 106 107 108 109 1010 1011

1. Identify How many species in the study had base pairs that numbered in the hundreds
of millions?

2. Synthesize Suppose more data have been collected since the study above was
completed. There are two more species with base pairs of 105 and one more species
with base pairs of 1010. Construct a graph that includes the new data.

Unit 3 Resource Book Data Analysis Practice 89
McDougal Littell Biology

C
op

yr
ig

ht
©

M
cD

ou
ga

lL
itt

el
l/H

ou
gh

to
n

M
iff

lin
C

om
pa

ny
.

CH
A

PTER
8

From
DN

A
to

Proteins

Data Analysis Practice 89

Data Analysis in the 
Student Edition
The Data Analysis feature in the print 
Student Edition addresses practice of 
critical data-analysis skills in every 
chapter. Students learn to analyze, 
calculate, interpret, and 
hypothesize about various forms of 
data, including models, graphs, and 
charts.

S.T.E.M. in the Student Edition

Each chapter now includes a STEM feature in the Student 

Edition. This feature relates content to everyday life and 

encourages students to think in an innovative way.
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Flexible Assessment Tools 

The comprehensive assessment options located on HMHScience.com bring 
together all HMH Biology assessment tools into one convenient place, giving you 
many choices for the best way to assess your students’ learning.

ExamView® Banks
A complete ExamView Assessment Suite includes all 
assessment questions for the program and more than 2,300 
additional questions in Bonus Banks.

to Track Student Progress

SECTION

3.3
CELL MEMBRANE

Section Quiz

Choose the letter of the best answer.

1. Which model did scientists develop to describe the cell membrane?

a. phospholipid model

b. dynamic model

c. fluid mosaic model

d. transport model

2. Which word best describes the structure of the cell membrane?

a. layered

b. rigid

c. impermeable

d. nonpolar

3. What is a phospholipid composed of?

a. a polar head and a nonpolar tail

b. a nonpolar head and a polar tail

c. a polar head and tail

d. a nonpolar head and tail

4. Which phrase best describes the property of selective permeability?

a. some molecules pass

b. all ions pass

c. large molecules pass

d. all molecules pass

5. A ligand produces a response in a cell if it finds the right kind of

a. carbohydrate.

b. hormone.

c. membrane.

d. receptor.

Assessment Book Section Quiz 49
McDougal Littell Biology
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CHAPTER

3
CELL STRUCTURE AND FUNCTION

Chapter Test A

Multiple Choice
Choose the letter of the best answer. (15 credits)

1. Which of the following is a major
principle upon which cell theory is
based?

a. All cells form by free-cell formation.

b. All cells have DNA.

c. All organisms are made of cells.

d. All cells are eukaryotic.

2. Identify the type of cell shown in Figure
3.1.

FIG. 3.1

a. prokaryotic

b. eukaryotic

c. bacterial

d. animal

3. Which organelle is the storehouse for
most of a cell’s genetic information?

a. mitochondrion

b. chloroplast

c. centriole

d. nucleus

4. Which phrase best describes rough ER?

a. studded with ribosomes

b. protected by vesicles

c. connected to the Golgi apparatus

d. stored in the central vacuole

5. Which organelles supply energy to the
cell?

a. ribosomes

b. centrosomes

c. mitochondria

d. vacuoles

6. Which organelles contain enzymes that
break down old cell parts?

a. centrosomes

b. lysosomes

c. vacuoles

d. chloroplasts

7. Which organelles are unique to plant
cells?

a. ribosomes

b. vacuoles

c. chloroplasts

d. centrosomes

8. Which process occurs inside the
chloroplasts?

a. detoxification

b. ribosome assembly

c. photosynthesis

d. protein synthesis

Assessment Book Chapter Test A 53
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CHAPTER

3
CELL STRUCTURE AND FUNCTION

Diagnostic Test

Choose the letter of the best answer.

1. The most basic unit of life is the

a. cell.

b. species.

c. atom.

d. molecule.

2. Which tool is most likely to be used to produce a clear image of very tiny
structures inside a cell?

a. light microscope

b. magnetic resonance imaging

c. electron microscope

d. computer model

3. Two or more atoms held together by covalent bonds form a(n)

a. compound.

b. ion.

c. molecule.

d. solution.

4. What does the polarity of the water molecule shown in Figure 3.1 enable it to do?

O

H H

-

++
FIG 3.1

a. become a solute

b. form hydrogen bonds

c. change temperature quickly

d. make polysaccharides

5. The cells in your body need nutrients and other materials to stay alive. To be
used by your cells, the materials must be

a. slightly acidic.

b. eukaryotic.

c. dissolved in fluid.

d. transgenic.

6. The specialized structures of different types of cells are related to the cell’s

a. equilibrium.

b. energy.

c. homeostasis.

d. function.

Assessment Book Diagnostic Test 45
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Section Quizzes
A five-question multiple-choice quiz for each 
section of the textbook is designed for student 
formative assessment to aid in remediation.

Chapter Tests A & B
Two full-length chapter tests include 
multiple-choice and short-answer questions. 
Test B is an on-level test, while Test A is a 
lower-level test of the same content. 

Diagnostic Tests
Diagnostic tests are designed to be given at 
the beginning of a topic to determine 
students’ existing knowledge and help 
teachers customize the lesson plan.
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Section Self-Checks
A five-question, multiple-choice interactive online quiz 
for each section of the textbook provides immediate 
feedback for student self-evaluation.

Online Assessment and Remediation
Teachers use an advanced, automated assessment and remediation engine to assign section quizzes to students. The 
assessments are automatically graded, and remediation that uses materials from the program is prescribed. A post-test 
is offered to determine student mastery. Critical student performance data are recorded and made readily available to 
the teacher. Additionally, the standard section quizzes and chapter tests that are available online are also available for 
teachers to assign to students through this system. These types of assignments do not include remediation. 

Extended Response Tests 
This type of assessment strategy encourages 
students to think in short essay format as they 
respond to chapter-specific writing prompts.

Alternative Assessments
For students who benefit from non-traditional 
assessments, these tests provide another way of 
determining their understanding of biological facts, 
concepts, and principles. 

1 Assess 2 Prescribe 3 Re-assess

CHAPTER

3
CELL STRUCTURE AND FUNCTION

Extended Response

(5 Credits)

1. Human immune cells, called macrophages, engulf bacteria and other foreign material. Is
the action of a macrophage an example of endocytosis? In your answer:

• define endocytosis (1)
• compare endocytosis and active transport (1)

2. If a cell is placed in a hypertonic solution, osmosis will take place. In which direction
will osmosis take place? Why? How would the size of the cell change? What would
happen if the cell were placed in a hypotonic or an isotonic
solution? In your answer:

• explain the direction of osmosis and the result when a cell is in a hypertonic
solution (1)

• explain the direction of osmosis and the result when a cell is in a hypotonic
solution (1)

• explain the direction of osmosis and the result when a cell is in an isotonic solution
(1)

Assessment Book Extended Response 61
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ALTERNATIVE ASSESSMENT, CONTINUED

Not Done
Partially

Completed
Mostly

Completed
Complete

Neatly written dialogue either on
index cards or paper

0 0 1 2

Five different cell parts interviewed 0 1–2 3–4 5

Q & A addresses physical
characteristics of cell part/location

0 1–2 3 4

Q & A addresses function of cell part 0 1–2 3 4

Q & A addresses role in overall
survival of cell

0 1–2 3 4

Q & A compares and contrasts
characteristics and function with
another cell part

0 1–2 3 4

Creativity 0 0 1 2

Total: ___/25

64 Alternative Assessment Assessment Book
McDougal Littell Biology
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CHAPTER

3
CELL STRUCTURE AND FUNCTION

Alternative Assessment

(25 credits)

Write a dialogue for a talk show where you are the talk show host and the guests are the parts
of a cell. You will ask questions of each guest to encourage them to talk about their physical
characteristics and functions within the cell.

• The dialogue for your talk show must be clearly written on paper or index cards. (2)
• You must interview at least five guests. Each guest must represent a part of a cell. (5)

You may include:

- the cell membrane, cytoplasm, cytoskeleton
- any organelle
- any transport protein, active or facilitating

• You must have at least four written questions for each guest. The answers to these
questions must include at least the following information about each guest:

- a description of the guest’s physical characteristics, including its location (4)
- a description of the guest’s function within the cell (4)
- a description of the guest’s role in the overall survival of the cell (4)

• You must ask each guest to compare and contrast himself or herself with one other
guest. (4)

• Be creative in developing the character of your guests through the questions you ask,
and the answers your guests provide. (2)

Assessment Book Alternative Assessment 63
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Individualized Remediation

63

Florida Science 
Standards Guide 
(Student and Teacher 
Editions)
A two-page Challenge Activity 
for every biology standard, the 
Florida Science Standards 
Guide includes teacher notes 
and evaluation guidelines for 
each challenge as students 
perform a lab, an investigation,  
a research project, or another 
activity. 

hmhco.com

This guide provides resources and activities aligned to each of the 
Florida Science Standards for biology, along with tips for integrating 
the activities into your classroom.

Science Standards Guide

1685128

T E A C H E R  E D I T I O N

U N I T 1
Introducing Biology

U N I T 2
Cells

U N I T 3
Genetics

U N I T 4
Evolution

U N I T 5
Ecology

U N I T 6
Diversity of Life

U N I T 7
Human Biology

Science Standards Guide

T E A C H E R  E D I T I O N

FloridaFlorida
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Thing Explainer

Through an exclusive partnership with former NASA roboticist 

Randall Munroe, author of the popular webcomic xkcd.com and  

The New York Times best-selling author of What If?, HMH has included 

blueprints from Munroe’s new book, Thing Explainer, in the print 

and digital editions of Biology. Students will have access to Munroe’s 

clear and engaging artwork and explanations as they delve into the 

mechanics of the scientific world. Aligned to the curriculum and 

integrated at point of use, Munroe’s drawings humorously explain 

complex topics in easy-to-understand language.

US SPACE TEAM’S 
UP GOER FIVE

You’ve learned the velocity required to attain orbit. Have 
you ever wondered how engineers design a vehicle 
capable of putting astronauts and cargo into orbit? Here’s 
an explanation of what they designed and why it works.

The space boat that took people 
to the moon and back

PART THAT GOES ALONG 
TO GIVE PEOPLE AIR, WATER, 
COMPUTERS, AND STUFF
It comes back home with them 
but burns up without landing.

PART THAT FLIES AROUND THE 
OTHER WORLD AND COMES BACK 
HOME WITH THE PEOPLE IN IT 
AND FALLS INTO THE WATER

PART THAT FLIES DOWN 
TO THE OTHER WORLD 
WITH TWO PEOPLE INSIDE

PART THAT FALLS 
OFF THIRD
This part fl ew away from 
our world into space and 
hit the world we were 
going toward.

PART THAT FALLS 
OFF SECOND

PART THAT FALLS 
OFF FIRST

THIS END SHOULD POINT 
TOWARD THE GROUND IF 
YOU WANT TO GO TO SPACE. 
If it starts pointing toward space 
you are having a bad problem, 
and you will not go to space today.

RANDALL MUNROE
XKCD.COM

RANDALL MUNROE

A BOOK EXPLAINING 
COMPLEX IDEAS USING 
ONLY THE 1,000 MOST 
COMMON WORDS

269BChapter 7 Circular Motion and Gravitation
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Florida Biology Components

Student Resources

Florida Student Edition 

Student Edition eTextbook ePub

Downloadable Student Edition PDF 

Interactive Online Student Edition

Biology Interactive Reader

Biology Engineering Design Guide Student Edition

Biology Florida Science Standards Guide

Teacher Resources

Florida Teacher Edition 

Biology Interactive Reader Answer Key 

Biology Engineering Design Guide Teacher Edition 

Biology Florida Science Standards Guide Teacher Edition

Online Teacher Management Center 

Downloadable Teacher Resource Tool 
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Diversity of Life

Stephen Nowicki
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U N I T 1
Introducing Biology
U N I T 2
Cells
U N I T 3
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U N I T 5
Ecology
U N I T 6
Diversity of Life
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T E A C H E R  E D I T I O N

Stephen Nowicki

Georgia

T E A C H E R  E D I T I O N

Stephen Nowicki

GeorgiaTE

Nowicki

Your daily life involves the constant use of products, services, 
and technologies designed by engineers. Engineers use science, 
mathematics, and their own ingenuity to design solutions to 
problems in order to meet challenges. For a successful future, 
you need to master the engineering design process yourself. 
This guide provides an overview of the process, along with 
activities and checklists to bolster your problem-solving skills.

Engineering Design Guide

Stephen Nowicki

Engineering Design Guide

Stephen Nowicki

1685126
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This guide provides resources and activities aligned to each of the 
Florida Science Standards for biology, along with tips for integrating 
the activities into your classroom.

Science Standards Guide

1685128
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Your daily life involves the constant use of products, services, 
and technologies designed by engineers. Engineers use science, 
mathematics, and their own ingenuity to design solutions to 
problems in order to meet challenges. For a successful future, 
you need to master the engineering design process yourself. 
This guide provides an overview of the process, along with 
activities and checklists to bolster your problem-solving skills.

Engineering Design Guide
Stephen Stephen NowickiNowicki

Engineering Design Guide
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Why HMH Biology?
Aligned to the Florida Next Generation  Sunshine State Standards

■	 Concept Maps

■	 Virtual Labs

■	 Teacher Guide for Google Expeditions

■	 Animated Biology

■	 PhET Simulations

■	 STEM Labs and STEM Features

■	 Engineering Design Guide

■	 Florida Science Standards Guide

Engaged Student Learning

Strongest Differentiated InstructionThe Best Connection to the Real World

■	 Interactive Demonstrations

■	 That’s Amazing! Videos

■	 Google Expeditions

■	 BioZine

■	 Thing Explainer

■	 On the Job STEM Videos

■	 Online Assessment with Remediation

■	 Leveled Chapter Assessments

■	 Strategies for English Learners, 
Inclusion, Pre-AP, and Below-level 
Students

Contact your Account Executive  
for more information at  

hmhco.force.com/replocator




