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Patterns of Life
LESSON

3

Characteristics of Living Things
Main Idea Details

Made up of cells Cells are the smallest units of living things.

 READING TOOL  Main Idea and Details Complete the chart. Write the main ideas in the left 
column and the details or examples that explain the main idea in the right column. Part of the table 
is filled out for you.

 As you read, circle 
the answers to each Key 
Question. Underline any 
words you do not understand.

Characteristics of Living Things
 KEY QUESTION What characteristics do all living things share? 

Biology is the science of living things. Living things are made 
up of basic units called cells, reproduce, are based on a 
universal genetic code, grow and develop, obtain and use 
materials and energy, respond to their environment, maintain a 
stable internal environment, and change over time.

Lesson Summary
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Made Up of Cells All living things, or organisms, are made 
up of cells. Cells are the smallest living units of an organism.

Reproduction All organisms produce new organisms 
through a process called reproduction. There are two 
basic kinds of reproduction: sexual and asexual. In sexual 
reproduction, cells from two different parents come together 
to produce the first cell of the new organism. In asexual 
reproduction, the new organism has a single parent.

Based on a Universal Genetic Code New organisms 
usually resemble their parents because of inherited 
characteristics called traits. Traits are passed from parents to 
offspring by a molecule called DNA. DNA contains information 
in a genetic code. The genetic code, with a few small variations, 
is the same for every organism on Earth.

Growth and Development All organisms grow during 
part of their lives. Single-celled organisms simply increase in 
size. Multicellular organisms begin as a single cell. During a 
process called development, the single cell divides repeatedly. 
As the cells divide, they change in order to perform different 
functions. This process is called differentiation.

Need for Materials and Energy Organisms need 
energy and a constant supply of materials to grow, develop, 
reproduce, and to stay alive. The combination of chemical 
reactions a cell carries out is called metabolism.

Response to the Environment Organisms detect 
and respond to stimuli. A stimulus is a signal that leads to a 
response. External stimuli come from the environment outside 
an organism. Internal stimuli come from within the organism.

Maintaining Internal Balance Environmental conditions 
may vary widely, but most organisms must keep their internal 
conditions, such as temperature and water content, fairly 
constant. The process of maintaining internal conditions 
is called homeostasis. Internal stimuli, such as thirst, are 
important in maintaining homeostasis.

Evolution The traits an organism inherits from its parent 
usually do not change during its life. As a group, however, 
organisms evolve, or change over time. The ability of groups 
of organisms to change gradually is necessary for survival in a 
changing world.

What About Viruses? Viruses exist at the border between 
living and nonliving things. Viruses are parasites that cannot 
carry out the functions of life on their own. Viruses can only 
reproduce after infecting living organisms. 

BUILD Vocabulary
biology scientific study of life

sexual reproduction type of 
reproduction in which cells from 
two parents unite to form the first 
cell of a new organism

asexual reproduction process 
of reproduction involving a single 
parent that results in offspring that 
are genetically identical to the 
parent

DNA deoxyribonucleic acid; 
genetic material that organisms 
inherit from their parents

metabolism the combination of 
chemical reactions through which 
an organism builds up or breaks 
down materials

stimulus signal to which an 
organism responds

homeostasis relatively constant 
internal, physical, and chemical 
conditions that organisms maintain

evolve change over time

Word Origins Homeostasis 
comes from the Greek words 
homio-, meaning “like” or “similar 
to,” and stasis, meaning “standing 
still.”  Diseases can alter an 
organism’s homeostasis. When 
you get sick and have a fever, 
what internal condition has 
changed? 
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Crosscutting Concepts in 
Biology

 KEY QUESTION What are the crosscutting concepts of biology? 

All of the biological sciences are linked together by shared themes 
and methods of study. The study of biology revolves around 
several crosscutting concepts: cause and effect; systems and 
system models; stability and change; patterns; scale, proportion, 
and quantity; energy and matter; and structure and function.

Cause and Effect: Mechanism and Explanation  
Science uses observations, questions, and experiments to 
explain the world in terms of natural forces and events, or cause 
and effect. Science reveals rules and patterns that can explain 
and predict events in nature.

Systems and System Models All living things on Earth 
form a system called the biosphere. The parts of this system 
interact and work together. Within an organism, different 
systems interact to maintain the organism.

Stability and Change Organisms must maintain a stable 
internal environment, a process called homeostasis. 

Patterns Similar patterns occur throughout nature. Patterns 
can be linear, such as the increasing complexity of similar organs 
from fish to mammals. Patterns can also be cyclical, or repeating, 
such as seasonal changes in the behavior of living things.

Scale, Proportion, and Quantity Organisms can 
be described and studied at different scales. Studies at a 
very small, or molecular, scale might examine the proteins in 
an organism. Studies at a very large, or global, scale might 
examine the effects of humans on the atmosphere.

Energy and Matter: Flows, Cycles, and 
Conservation Organisms require material as nutrients 
to build body structures and provide energy. The need for 
matter and energy link all organisms on Earth in a web of 
interdependent relationships.

Structure and Function Each major group of organisms 
has evolved a particular collection of body parts, or structures, for 
carrying out particular functions. These structures have evolved 
as organisms have adapted to life in different environments.

 READING TOOLS 
Academic Words

scale the size of something, 
especially in comparison to 
something else

proportion the relation of the size 
of a part to the size of the whole

 Place the following biological 
processes in order from smaller 
to larger according to the scale at 
which they would be studied.

1. A cell reproduces by dividing.

2.  A multicellular animal obtains 
nutrients.

3.  The genetic code of a piece of 
DNA.

4.  The effects on the atmosphere of 
burning fossil fuels.

5.  The response of all the plants in 
a region to a change in climate. 
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