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Biosphere
Parts of the planet and its atmosphere
where life is possible.

Ecosystem
The living and nonliving environment.
(The community of life, plus soil, rocks,
water, air, etc.)

Community
All organisms in a given place and time.

Population
A group of the same type of organism
living in the same place and time.

Multicellular organism
A living individual.

Organ system
Organs connected physically or
chemically that function together.

Organ
A structure consisting of tissues organized
to interact to carry out specific functions.

Tissue
A collection of specialized cells and the
substances they secrete that function
in a coordinated fashion.

Cell
The fundamental unit of life.

Organelle
A membrane-bounded
structure within a complex
cell that has a specific function.

x_ Molecule
A small group of joined atoms.
(An amino acid is a building block of a protein.)

Atom
The smallest chemical unit of a , \
type of pure substance (element). ‘

A
Includes protons, neutrons, K % \l \
¢
and electrons. - e

Levels of biological organization ‘ J
reveal common features of all life
Figure 1.1

A (top left): Corbis/Eye on Earth CD EOEO0013; B (top right): © Lynn Stone/Animals Animals/Earth Scenes; C (middle left):
© Carl R. Sams lI/Peter Arnold, Inc.; D (bottom right), E (bottom left): © Rod Planck/Photo Researchers, Inc.



Endothelial
cell

Sheet of
endothelial
cells

Endothelial
cell

Capillary

An emergent property—
from tiles to tubes
Figure 1.2

Some energy lost
to ecosystem.

Ecosystem

Consumers obtain
energy and nutrients by

wouge- Producers extract ’ .
eating other organisms.

energy from the
nonliving environment.

Sunlight

and/or

inorganic Decomposers are consumers
chemicals that obtain nutrients from dead

organisms and organic wastes.

Life is connected
Figure 1.3



Domain

Bacteria Archaea Eukarya
Kingdom
Bacteria Archaea ¥ Plantae
*Unicellular * Unicellular | * Most unicellular * Multicellular * Most multicellular ¢ * Multicellular
*Cells lack nuclei * Cells lack nuclei « Cells with nuclei « Cells with nuclei * Cells with nuclei |« Cells with nuclei
and membrane- and membrane- and membrane- and membrane- and membrane- . and membrane-
bounded organelles bounded organelles bounded organelles bounded organelles bounded organelles ' |  bounded organelles
«Distinctive cell « Distinctive cell * Some have cell = Cell walls of * Cell walls of chitin ! * No cell walls
walls walls | walls cellulose * Heterotrophs |« Heterotrophs
*Some autotrophs * Some autotrophs * Some autotrophs « Autotrophs (usually) (by absorption) i (by ingestion)

*Some heterotrophs * Some heterotrophs |||| * Some heterotrophs * Complex organ * Tissues | = Complex organ
— systems | systems i

magsl

‘ Acidiphilium sp. Closterium sp. (desmid) Acer rubrum Coprinus quadrifidus | Plusiotis sp.

Escherichia coli

TP | = S ——

Organizing Life’s Diversity
Figure 1.7

(1): © Kwangshin Kim/Photo Researchers, Inc.; (2): © James King-Holmes/Science Photo Library/Photo Researchers, Inc.;
(3): © Ken W. Davis/Tom Stack & Assoc.; (4): © Dwight Kuhn; (5): © David Dennis/Animals Animals; (6): © Michael
Fogden/Animals Animals

Make observations

Consult prior knowledge

Formulate a hypothesis

Design a controlled experiment
Collect data

Interpret data

Consult prior knowledge

Draw conclusions

The scientific method is a means of
careful discovery
Figure 1.8



Normal alligator eggs

Sample size is the
number of eggs used
in the experiment.

Painted with Painted with  Painted
The control group inert paint estrogen with DDE

consists of eggs ™

painted with inert paint.

The placebo in
this experiment is
inert paint.

The variables are
DDE and estrogen. X

Incubated Incubated

at high at low All eggs are incubated Y

temperature temperature  at high temperature. >
. The temperature is

0

/ the constant in this 100% males 20% males 40% males
Male Female experiment. 80% females 20% females
alligators alligators 40% intersexes
A B

Experiments follow rules
Figure 1.10
A: © Philip Gould/Corbis



37 | 38 40 | 41 43 | 44
Rb| Sr| Y | Zr | Nb Tc | Ru Xe
55 | 56 | 57 | 72 | 73 75 | 76
Cs|Ba|lLa|Hf |[Ta/W Re|Os| Ir | Pt Au|Hg| Tl Rn
87 | 88 | 89 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112
Fr | BaijAe | Br | D) o [Bh| Re My ) == =™ Bulk biological elements
: Trace elements
*** These elements have not yet been named.
Possibly essential
trace elements
The periodic table of elements
Figure 2.1
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Atoms have structure
Figure 2.2

Carbon atom

Electron (e”)
6 total

Nucleus
6 protons (p)
6 neutrons (n)

Particle =~ Charge Mass Function Symbol ~Location
Electron - 0 Bonding e Orbitals
Neutron 0 1 Nuclear stability n Nucleus
Proton + 1 Identity p Nucleus



Carbon Hydrogen Oxygen

Nitrogen Phosphorus

Structures of the atoms prevalent in life
Figure 2.3

The first shell contains The second shell contains up to 8 electrons,
up to 2 electrons in one 2 electrons in one spherical orbit (2s) and 6
spherical orbit (1s). electrons in three perpendicular

dumbbell-shaped orbits (2p).

Electron orbitals determine molecular shape
Figure 2.4

A

Covalent bonds form molecules
Figure 2.5




