Biology 112
Unit One
Chapters One and Two
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Chapter One
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Organiza9on of Life
• Does life organize itself in diﬀerent levels or
do we do the organizing?
• Our greatest strength and our greatest
weakness
• From largest to smallest how do humans
organize life levels?
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Organiza9on of Life
(con9nued)

• Ecosystem
– Includes bio9c and abio9c
– Size?

• Community
– All the organisms (bio9c)
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Organiza9on of Life
(con9nued)

• Popula9on
– Individuals of a species that interact

• Organism
– The individual
– Can an individual be an ecosystem?

• Organ Systems
– Diges9ve, excretory, nervous, etc.
– Do all life forms have these?
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Organiza9on of Life
(con9nued)

• Organs
– Nervous system is made up of the brain, spinal
cord and the nerves

• Tissues
– Groups of similar cells that work together
– CMEN
• Connec9ve, Muscle, Epithelial, Nervous
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Organiza9on of Life
(con9nued)

• Cells
– Smallest unit of life
– A membrane bound unit of living maWer
– Size?
– Can living things be smaller than a single cell?

• Molecules
– Made up of atoms
– DNA – the coolest molecule ever!!!
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Organiza9on of Life
(con9nued)

• Atoms
– Made in the sun
– Most consist of protons, neutrons and electrons

8

Biosphere

Ecosystem
Florida coast

Community
All organisms on
the Florida coast
Popula9on
Group of brown
pelicans

Organism
Brown pelican
Spinal cord

Nerve

Organ system
Nervous system

Brain

Organ
Brain

Tissue
Nervous 9ssue

Cell
Nerve cell

Atom

Nucleus
Organelle
Nucleus

Molecule
DNA

Biosphere
Ecosystem
Florida coast

Community
All organisms on
the Florida coast
Popula9on
Group of brown
pelicans

Organism
Brown pelican

Organism
Brown pelican
Spinal cord

Nerve

Organ system
Nervous system

Brain

Organ
Brain

Tissue
Nervous 9ssue
Atom

Cell
Nerve cell

Nucleus
Organelle
Nucleus

Molecule
DNA

Two approaches to science
• most scien9sts use a combina9on of both
types
• Discovery Science
• Hypothesis Driven Science
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Discovery Science
• Observa9ons (veriﬁable) and measurements
• No experimenta9on
• Can lead to important conclusions by using
induc9ve reasoning
– Very speciﬁc observa9ons in large numbers
generalized outward to a speciﬁc conclusion
– Example: All observed organisms are made of
cells therefore all organisms are made of cells
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Hypothesis – Driven Science
• Observa9ons lead to ques9ons which leads to
a hypothesis which leads to experimenta9on
• What is a hypothesis?
– An explana9on on trial

• Use deduc9ve reasoning
– If A = B and B = C then A = C
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Observa9on and Ques9oning
• Asking how and why through:
– prior knowledge
– watching the real world
– running experiments and analyzing results
– “accidents”
• Penicillin
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Hypothesis
• a scien9ﬁc “predic9on” based on prior
knowledge
• a type of “if …. then” statement that is
testable
– only has one factor or variable
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Design the Experiment
• hardest part of the experiment
• many factors will aﬀect your experiment,
these are called variables
• independent variable is what you change
• dependent variable is what you measure
• in a controlled experiment, it is “assumed”
that you have accounted for as many of the
variables as possible
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Collect the Data
• deﬁning your dependent variable is the most
important step
– Is it testable?

• you may have to reﬁne your technique
– Organized trial and error
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Evaluate
• correla9on versus causa9on
• very rarely will a “good” scien9st say that
results are causa9on. They leave that to the
media
• never prove a hypothesis true!
– Hypotheses are only falsiﬁable
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Good science must be repeatable!
• Hypothesis → Theory → Law
– Status of “Scien9ﬁc Law” rarely achieved
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Classifying Life – Linnaean System of
Classiﬁca9on (1758)
•
•
•
•
•
•
•
•

Domain
Kingdom
Phylum (Division)
Class
Order
Family
Genus
Species
‐ Binomial Nomenclature
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Classifying Life – Linnaean System of
Classiﬁca9on (1758)
•
•
•
•
•
•
•
•

Domain
Kingdom
Phylum (Division)
Class
Order
Family
Genus
Species

Determined
Kinky
People
Can
Oken
Find
Good
Sex

– Binomial Nomenclature
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The Three Domains

The Three Domains
• the Archaea and Bacteria domains are made up
of prokaryote organisms which contain the
kingdoms Archaeabacteria and Eubacteria
respec9vely
• these organisms have no nucleus which controls
cell ac9vi9es
• the Eukarya domain is made up of eukaryo9c
organisms that contain a nucleus and organelles
• it includes the following:
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Eukarya
(Eukaryota)

– Kingdom Pro9sta – which has been in the past a
kingdom (the garbage can of biology) is currently
being reevaluated and redistributed through the
other three eukaryo9c kingdoms
• “protozoans”
• “algae”
• “slime molds”

25

Eukarya
(Eukaryota)

– Kingdom Plantae – which are photosynthe9c
(producers) and have cell walls
– Kingdom Fungi – which are decomposers and
include mold, mushrooms and yeasts
– Kingdom Animalia – which are consumers
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Cellular Comparisons of Life
Cell Size

Prokaryote
0.1 – 10 microns

Eukaryote
10 – 100 microns

Organelles

None

Membrane
bound
Nucleus

Gene9c
No nucleus
Informa9on
Examples

Bacteria &
Blue Green Algae*

All other cells
Pro9sta, Plant,
Animal, Fungi
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Prokaryo9c cell

Eukaryo9c cell
DNA
(no nucleus)

Membrane

Nucleus
(contains DNA)

Organelles

Unity in Diversity
• no maWer how diﬀerent organisms appear to
be there are commonali9es between them
• DNA is found in all organisms on this planet
– It is made up of the same four nucleo9des in
every living thing
– It is the sequence of the nucleo9des that
determines which organism you will be
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Nucleus

DNA
Nucleo9de

Cell

(a) DNA double helix

(b) Single strand of DNA

Proper9es of Living Things
1) Order ‐ Organiza9on
2) Regula9on ‐ Homeostasis
3) Growth and Development
4) Energy U9liza9on
5) Response to the environment
6) Reproduc9on
7) Evolu9on
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(1) Order

(2) Regula9on

(5) Response to the environment

(3) Growth and development

(6) Reproduc9on

(4) Energy processing

(7) Evolu9onary adapta9on

Evolu9on
• 1859, Charles Darwin and The Origin of Species
• Descent with Modiﬁca9on
• Darwin’s Process: Natural Selec9on
– Individual Varia9on
– Overproduc9on & Compe99on
– Unequal Reproduc9ve Success

• These changes are called adapta9ons and allow
organisms to u9lize their environment to the
fullest
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Biology in our lives
• biology and technology are interconnected
• advances in technology allow us to make
advances in biology which drives us to
improve technology
• Issues pertaining to the environment, medical
ethics, diseases, endangered species confront
us everyday
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Chapter Two
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Biological Func9on
• begins at the chemical level
Molecule → Organelle → Cell → Tissue → Organ…
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Chemical Composi9on
• Atoms consist of:
1. Protons
2. Neutrons
3. Electrons
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Subatomic Par9cles
NUCLEUS
proton
neutron
SHELL
electrons

charge

+
0

mass
1
1

‐

0
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Atomic Characteris9cs
• Atomic number = # of protons never changes
• Atomic weight = # of protons + neutrons
• Radioac9ve isotope ‐ neutron # diﬀerent
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Atomic Elements
• substance that cannot be broken down to
other substances
• 96% of human body is made up of O, C, H, N
• 4% of human body (Ca, P, K, S)
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Trace elements
(<0.01%)
• needed in minute amounts
‐ vitamins
• ‐ Fe, I, B, Cr, Co, Cu, F, Mn
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Compounds
• Substance containing two or more elements in
a ﬁxed ra9o
‐ Table Salt (NaCl) and Water (H2O)
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+

Sodium

Chlorine

Sodium Chloride

Molecules
• two or more atoms held together by bonds
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Bonds
• the ability of an atom to combine depends on the
number of electrons in its outer shell
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Covalent Bonds
• Nonpolar
– equal sharing

• Polar
– unequal sharing
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(–)

(–)

O

H

H

(+)

(+)

Ionic Bonds
• Ions
– charged because either gain or lose an electron
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Transfer of
electron

Na
Sodium atom

Cl
Chlorine atom

+

–

Na+
Sodium ion

Cl–
Chloride ion

Sodium chloride (NaCl)

Hydrogen Bonds
• aWrac9on of H+ to an opposite charge (‐)
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Hydrogen bond

Water
• Structure

+

+

H

H
O

• Polarity
-
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Proper9es of Water
• Solid/Liquid Density
– Water is densest at 4⁰C
– Why ice ﬂoats
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Hydrogen bond

Ice
Hydrogen bonds
are stable

Liquid water
Hydrogen bonds
constantly break and re‐form

More proper9es of water
• Cohesion
– Water molecules aWracted to
each other

• Adhesion
– Water molecules aWracted to
other substances
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Adhesion
Water‐conduc9ng
cells

Direc9on
of water
movement

Cohesion
150 µm

Beneﬁts of Water
• Temperature Moderator
– Evapora9ve cooling
– High speciﬁc heat capacity
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Water Beneﬁts
(con9nued)

• Versa9le Solvent
– Solvent
– Solute
– Solu9on
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Salt
crystal

Ion in
solu9on

Neutral pH
• Acid
– give oﬀ H+ in water
• Base
– give oﬀ OH‐ in water

• which absorb H+ and make water)

• Buﬀer
– accepts or donates H+ or OH‐ (regulates pH)
• pH scale
– measure of H+ concentra9on
– smaller number, higher concentra9on of pH
• 3 to 2 is a 10x increase in H+
• 3 to 1 is a 100x increase in H+

pH scale
0

1

Acidic solu9on

Increasingly ACIDIC
(Higher concentra9on of H+ )

Ba[ery acid
2

Lemon juice, gastric juice

3 Grapefruit juice, so^ drink,
vinegar, beer
4 Tomato juice

5
Rain water
6

NEUTRAL
[H + ]=OH–]

Human urine
Saliva

7

Pure water
Human blood,
tears

8
Seawater
Increasingly BASIC
(Lower concentra9on of H+ )

Neutral solu9on
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10
Milk of magnesia
11
Household ammonia
12
Household bleach
13
Oven cleaner

Basic solu9on

14
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Acidic solu9on

Neutral solu9on

Basic solu9on

Acid precipita9on
• Carbon Dioxide
• sulfur and nitrogen oxides
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Chemical Reac9ons
• Products
• Reactants
Na +
Cl
Reactants

→

NaCl
Products
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2 H2

O2

2 H2O

