
WCFS ACADEMIC CLINICS:
Biology 

Session 1: Modules 1-2
1:  Biology the Study of Life 

& 
2:  Kingdom Monera
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Weekly Portfolio Due:
Read Textbook for next week’s 
modules, Enter time and p.# in log.

Answer All On Your Own Questions 
in complete sentences, place in a 
separate notebook section.

Be prepared for weekly test on 
modules covered.

Other:________________________
_______________________________



Academic Projects:

Outline the Module in detail.

Write a Summary Essay of the 
Module.

Do a classroom lecture on the 
Module. 

Write up a test for the Module.



Module 1:  Biology, The Study of Life

Introduction
Defining Life
DNA and Life
Energy Conversion/Life
Life and Change
Life and Reproduction
Life’s Secret Ingredient
The Scientific Method
Limitations to Methods
Spontaneous Generatn

Biological Classification
Characteristics that 
Separate Kingdoms
Defining Species
Biological Keys
Experiment 1.1,
Using a Biological Key
Naming Organisms
The Microscope
Experiment 1.2, 
The Microscope



Introduction

Biology: a multidisciplinary subject.
Disciplines Include: Microbiology 
(microscopic processes); 
Biochemistry (chemical processes of 
life); population biology (interacting 
communities)



What is Life? Four Criteria

1. DNA :  All life forms contain DNA, the 
genetic code of living things.

2. ENERGY: All life forms have a method by 
which they extract energy from the 
surroundings and convert it to sustaining 
energy.

3. TROPISM: All life forms can sense changes 
in their surroundings and respond to them.

4. REPRODUCTION: All life forms can 
reproduce themselves (generation).



DNA and Life

DNA Provides Information to process living 
cells and chemicals into life systems..
Organization: DNA organizes processes so 
that chemicals can take on life elements.
Instruction: DNA provides instructions to 
life processes in a sequential context that 
governs the development and function of 
life.



Energy Conversion & Life
Metabolism: The process of  a living 
organism absorbing energy from the 
surroundings and using it to sustain itself, 
develop and grow.
Photosynthesis: The process by which a 
plant uses energy of sunlight and certain 
chemicals to produce its own food. 
Herbivores: Plant eating organisms.
Carnivores: Non-plant eating organisms.
Omnivores: Plant & non-plant eating 
organisms.



Intro to Classification:
Classification is identifying common 
features of organisms and grouping them 
according to these features.
Metabolic Source The method of 
classifying all living things based on food 
source.
Metabolic Function An alternative method 
of classifying living things based on the food 
production cycle.
 Producers produce their own food.
 Consumers eat producers for their food.
 Decomposers eat dead matter for their food.



Intro to Classification:

Selecting Classification Systems
Compare any two kinds of classes and 
choose the system that more naturally 
represents the facts of the natural world.
(Metabolic function over Metabolic source)
Autotrophs Organisms able to make their 
own food.
Heterotrophs Organisms that depend on 
other organisms for their food.



Sensing and Responding to Change

Tropism: The third criterion for life is that it 
can sense and respond to changes in its 
environment. A tropism is a specific response 
to the environment. Such as…
 Solar-tropism: response to the sun.
 Geotropism: response to gravity.
 Hydro-tropism: response to a water source.
Receptors: Special structures or chemicals 
that allow living organisms to sense specific 
conditions of their environment.



Reproduction
Reproduction is the ability to produce an 
offspring that can reproduce itself and outlive the 
“parent”.
Asexual Reproduction is the ability to produce 
an offspring from one “parent”.
Sexual Reproduction is the ability to produce an 
offspring from two “parents”.
Inheritance the process by which the physical 
and biological characteristics are transmitted from 
one or two “parents” to the offspring.
A Mutation is an abrupt  and marked difference 
between offspring and “parent”.



Life’s Secret

Life Force refers to the element of 
life that comes from the Creator.
God alone is the giver and taker of 
life.



Scientific Method

Scientific Method: is the system by which 
scientists observe, analyze and explain phenomena.
Observation is the careful collection of factual data 
of a phenomena.
Hypothesis is an educated guess that attempts to 
explain factual data collected and can be tested for 
verification.
Theory is setting forth of a hypothesis that has been 
tested and verified significantly.
A Scientific Law is a Theory that has been tested 
by and is consistent with generations of data.



Classification:
Hierarchical Scheme: Created by Linnaeus, has 
seven (or eight) levels:
 Kingdom
 Phylum
 Class
 Order
 Family
 Genus
 Species
Memory aid: King Philip Cried Out, “For 
Goodness Sake!”



Classification:

Five Kingdoms commonly used:
 Monera
 Protista
 Fungi
 Plantae
 Animalia

Man is rightfully a separate kingdom, 
but falls into the biological forms of 
Animalia.



Characteristics:
There are two basic cell types for all living 
things:
 Prokaryotic cells - cells that have no distinct 

membrane-bound oraganelles.
 Eukaryotic cells - cells with distinct, 

membrane-bound organelles.

Membranes are the cell tissues that 
separate specific organelles from other 
cell tissue.
Organelles are specific cell structures 
that carry out separate cell functions.



Defining Species:
Genesis Kind…
 A species is a unit of one or more of 

populations of individuals that can 
reproduce under normal conditions, produce 
fertile offspring, and are reproductively 
isolated from other such units.

 …hence “After their kind” reproductive 
boundaries.

 A horse and a donkey create a mule that is 
not fertile and cannot reproduce under 
normal conditions.



Module 2: Kingdom Monera
Introduction
Bacteria
Metabolism in Bacteria
Asexual Reproduction 
in Bacteria
Sexual Reproduction 
in Bacteria
Other forms of Repro-
duction in Bacteria
Bacterial Colonies

Experiment 2.1 Pond 
Life A: Classification in 
Kingdom Monera.
Specific Bacteria
Preventing Bacterial 
Infections.
Experiment 2.2: Pond 
Life B



Introduction to Bacteria

Total Populations exceed others.



The Air and 
Humidity

Air is a mixture, it is composed of 
different elements, compounds and 
mixtures.
One of the compounds in air is water.
Humidity is the water content in the air.
Water in the air is in a gaseous form 
called water vapor.
Water becomes a gas by evaporation.



The Air and 
Humidity

Cold Air holds less water vapor than hot air.
Relative Humidity: is how much water vapor 
air has compared to how much it can hold at 
the current temperature.
Absolute Humidity: is how much concentration 
of water (mass) is in the air.
The exact same absolute humidity will read a 
different relative humidity at different 
temperatures.
Saturated means 100% relative humidity, 
meaning it cannot hold more.



The Composition 
of Air

Air is composed of 78 parts Nitrogen, 21 
parts Oxygen, and 1 part mixture of other 
gases (argon, carbon dioxide, ozone, sulfur 
oxides, nitrogen oxides).
Air is a mixture of these elements and 
compounds.
Air holds water but is not made up of water.
The ratio of oxygen to nitrogen is perfect for 
sustaining life other ratios would be deadly.



Carbon Dioxide 
in the Air

Concentration and dilution: key to a living 
atmosphere.
Inert gases used for dilution, these gases do 
not readily react with other chemicals.
Carbon Dioxide is at the right concentration.
 Plants use Carbon Dioxide to produce sugar.
 Greenhouse effect: CO2 and water vapor absorb 

infrared light to warm the atmosphere an create 
climate conditions helpful to life.



Global 
Warming

Too much greenhouse gas could 
cause earth’s temperature to 
increase to dangerous levels.
Too little ozone could allow too 
much infrared light into the earth 
and raise the temperature to 
dangerous levels.



Ozone

An Oxygen-3 molecule that breaks 
down infrared light by a chemical 
process that uses up some of the 
energy stored in the infrared light.



Air Pollution

Air pollution is the presence of 
poisonous concentrations of 
dangerous chemicals in the air.
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