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Objectives

Describe the purpose and steps of the scientifibhoge
Differentiate hypothesis and theory.

Differentiate between control and experimental gsou
Design an experiment using the scientific method.

List at least six features that characterize livanganisms.
Differentiate the three domains and five kingdorhkfe.
Properly name living things.

Recognize terms for levels of biological organiaati
Describe disciplines of study in biology.

©CoNoGarWDNE

Outline
A. What is Science?
1. The Scientific Method
2. Theory
B. What is Biology?
1. What is Life?
2. Some Characteristics of Life
3. Classification System
a. Hierarchy of Classification
b. Naming Organisms
4. Variety of Life Forms
5. Levels of Biological Organization
C. Disciplines in Biology
1. Based on Processes
2. Based on Organisms
3. Based on Application

A.What is Science?



1. The Scientific Method

Observation

Question

Hypothesis

 Testable

Prediction

Test (Experiment)

* Variables

e Control

Data Collection

» Falsify

e Support

Parsimony (Okkam’s Razor)

2. Theory




B. What is Biology?

1. What isLife?

* Animal, Vegetable or Mineral?

2. Some Characteristics of Life
e Ordered

The Characteristics of Life

e Cells

* Regulated

Like every organism, this snake
recelved genetic information
from s parents. It can pass the.

e Homeostasis

All living things share seven basic
characteristics.

They are made of cells. Their cells carry out chemical reactions.
They grow and develop. They respond to changes in their
environment. They maintain homeostasis. They reproduce. They
carry genetic information that can be passed on to offspring,

Domain Eukarya

Domain Bacteria

Bacteria (multple kingdoms)

Domain Archaea

Archaea (multiple kingdoms)

Kingdom Fungi

Kingdom Animalia

Growth and Development

Alllving things grow and develop.
These processes are controlied by
genetic information contained in the
cels Snakes shed their skin as they
grow and may change in appearance.

Cellular Organization

Alllving things are made of cells
Some organisms, such as bactera

are unicellulr. Other organisms, such
a5 the snake, re multicelular. This
w snake's body Is made up of bilions

of cll.

Living things need to maintain the internal
conditions of thei bodies within a narrow

controlling the balance of water and
minerals in the body, responding to
changes in the environment, and

information.
This information carries

the sun.

» Grow and Develop

» Utilize Energy

 Metabolism

* Respond to environment

* Reproduce

» Evolve (not individual, but population)

3l necessary chemical eacions o take
place in the body, such as digesting food and making
proteins, an animals body temperature must be
relatively high. Uniike mammals, which maintain
afairly stable body temperature, snakes are

—thatls, they must absorb heat from
theirsurroundings to warm their bodies. Snakes often
bask n the sun to rase their body temperatures and
etreat to shady areas to cool down.

Alllving things respond to changes
in thelr environment. Responses may.
include behaviors directed at other
organisms, such as the threat posture
described above. Living things also
fespond to changes in the nonliving
environment, such as changes in
temperature.

mother’s bodyor iImmediately after
the eggs are laid



3. Classification System

a. Hierarchy of Classification
« Domain

* Kingdom

*  Phylum
» (Division)

e Genus

* Species

b. Naming Organisms
 Binomial Nomenclature

e Genus

* specific epithet

* Species

DOMAIN

KINGDOM ANMALIA  FUNGI 'l!m .

Phylum Trach PROTEOBACTERIA

Family

Species



4. Variety of Life Forms
* Three Domains

» Bacteria (Eubacteria)

* Archaea (Archaebacteria)

* Eukarya

* Four Kingdoms of Eukarya
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Earliest
organisms

Prokaryotic cell

Eukaryotic cell
"

DNA
(no nucleus)

Membrane

x
Nucleus 'y g
(contains DN g

=
Organelles F

Contrasting the size and complexity of prokaryotic
and eukaryotic cells. (Cells are shown approximately 40,000 times
their real size.)
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Earliest
organisms



 Plantae
* Fungi
 Animalia

* Protista (3-8 kingdoms)

Archaea Eukaryotes

6% Animals
B3 %2 % Entamoebae  Shme
@

Plants

Halophiles
Ciliates



5. Levels of Biological Organization
* biosphere

+ ecosystem
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ECOSYSTEM LEVEL

« community Ha'"f-f:w
COMMUNITY LEVEL
All organisms in rain forest
A
* population POPULATION LEVEL
Group of flying squirrels
ORGANISM LEVEL .
Flying squirrel b G
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e organism v Wl
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Nervous tissue .
e organ A\ _’//
CELLULAR LEVEL
Nerve cell
* tissue b
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MOLECULAR LEVEL %
Molecule of DNA
o cell
* organelle
* molecule
e atom



C. Disciplinesin Biology
1. Based on Processes

Ecology

Ethology

Population Biology

Anatomy

Physiology

Cytology

Genetics

Molecular Biology

Biochemistry

Evolutionary Biology

n example of natural selection in acf

tion



2. Based of Organisms
* Microbiology

* Bacteriology

* Mycology
* Virology
* Botany
e Zoology

* Entomology

*  Mammalogy

3. Based on Application
Pathology

Horticulture

Animal Breeding

Biotechnology



