
◤General 
Biology

Module 11



◤
Agenda for 3/30/23

▪ Take test over Module 10
▪ Begin Module 11 (notes on pgs 305-310)



◤

Biology – the study of living 
organisms

Specialized Fields of Biology
• Body parts
• Structure
• Body functions
• Behavior
• Where they live



◤
Branches of Biology

▪Molecular biology – the branch of 
biology that deals with the structure and 
function of the chemicals of living things

▪Biochemistry – deals with the chemical 
processes that happen within living 
organisms

*Think about a muscle cramp.  Probably 
due to a lack of potassium.  Eat a 
banana to help reduce cramps. 



◤
The Chemicals of Life

▪Cells are responsible for carrying out the 
processes of life.  They make and transport 
critical materials for an organisms to survive.  

▪All cells contain 4 major elements:  carbon, 
hydrogen, oxygen, and nitrogen.  These 
elements combine to make lots of compounds.  

▪The major compounds in cells are 
carbohydrates, lipids, proteins, and nucleic 
acids. 



Carbohydrates

carbohydrates – molecules made from carbon, 
hydrogen, and oxygen only

• One of the main sources of food energy for most 
animals

• Includes sugars and starches
starch – a very large molecule made up of simple 

sugar molecules bonded together
• When an organism eats starches, its body first 

breaks them down into their individual sugar 
components. 

    Then it can utilize the energy stored within the 
     sugar molecules. 



Lipids

• Also known as fats
• Do not dissolve well in water
• Oil – oil and water do not mix
• Made up of fatty acids
• Contain over twice the energy as 

carbohydrates



Proteins
• Much larger than either carbohydrates or fats
• Involved in nearly every chemical reaction that 

supports life
• Second only to water, protein is the most plentiful 

substance in the body
• Made up of amino acids
• Muscles and organs are mostly made up of protein
• Necessary to carry out lots of chemical processes 

including growth, maintenance, and cell 
replacement



Nucleic Acids
• Most complex of all the molecules of life
• Includes DNA and RNA
       
       DNA – stores all the information for making the structures 
of life
       
       RNA – ribonucleic acid; involved in the creation, repair, 
and reproduction of proteins; made of single strand



Cell Biology
cell biology – the study of cells

cytology -  a branch of cell biology that focuses on cell 
structures and how they function 

Cell Theory:  All things are made of one or more cells.
 The cell is the smallest unit of life.
 All cells come from pre-existing cells.



animal cell

plant cell

bacteria cell

Put diagram in interactive notebook and label each cell



◤

BACTERIUM PLANT ANIMAL
Prokaryotic Eukaryotic Eukaryotic

Cell Wall Cell Wall No Cell Wall

Cell (plasma) membrane Cell (plasma) membrane Cell (plasma) membrane

Capsule No capsule No capsule

Cytoplasm Cytoplasm Cytoplasm

Organelles: Organelles: Organelles:

     Ribosomes      Central Vacuole      Nucleus

     Nucleus      Golgi Body

     Chloroplast (photosynthesis)      Endoplasmic Reticulum 
(ER)—rough and smooth

     Golgi Body      Ribosomes

     Endoplasmic Reticulum (ER)-
rough and smooth     Mitochondria

     Ribosomes

     Mitochondria



Cell Structures
3 main parts of a eukaryotic cell (plant and animal 
cell):

• cell membrane-  a flexible semipermeable (allows 
some things to move through) membrane with the job 
of surrounding and protecting the inside of the cell

• cytoplasm – jellylike material that holds organelles in 
place

• nucleus -  cell’s control center; holds the DNA; 
surrounded by a semipermeable nuclear membrane to 
separate the nucleus from the surrounding cytoplasm



Other Cell 
Structures

ribosomes – non-membrane bound structures 
that are responsible for making proteins

mitochondria – powerhouses of the cell; 
provide energy to use
vacuoles – membrane sacs that hold water 
and carry the waste products of cell digestion 
for elimination

Golgi bodies – where proteins and lipids are 
stored

lysomes – hold enzymes that break down       
materials in the cell

chloroplasts - photosynthesis occurs here



Put diagram in interactive notebook Copy Venn diagram in interactive notebook

• Usually round

• Usually rectangular 
shaped



Cell Membrane

• Made up of a unique double layer of molecules called phospholipids
• Acts as a protective wall, keeping out large, unwanted chemicals 
• Water and other small molecules can pass through
• A protein pump helps move large molecules through the membrane



◤
Homework for 3/30/2023



◤
Agenda for 4/6/2023

▪ Return graded Module 10 tests
▪ Module 11 notes on pgs 311-316
▪ Microscope handout/lab



◤ The 
Microscope



Always carry a microscope with one hand 
holding the arm and one hand under the base.

Microscopes and How to Use a Light Microscope

https://www.yout-ube.com/watch?v=tVcEEw6qbBQ&t=301s


Parts of a Microscope





What’s my power?
To calculate the power of magnification, multiply the 
power of the ocular lens by the power of the objective.

What are the powers of 
magnification for each of 

the objectives we have on our 
microscopes?



◤
Calculating Magnification

1.  Find the power of the lens.  It is found on the side of the 
lens. Magnification power of a lens is always identified by 
the label of x (10x, 1000x)

2.  Multiply the power of the eyepiece by the power of the 
objective lens.

3. Examples:

          eyepiece           obj. lens

             10x      times    100x  =  1000x

             10x      times      50x  =   500x

             10x      times      40x  =   400x



◤

Appearance of the Specimen

▪ Objects appear upside-down & backward

          

▪ Movement appears to be in opposite direction 
than actual movement      



◤
1 – Turn on the microscope and then rotate the nosepiece to 
click the red-banded objective into place.

2 – Place a slide on the stage and secure it using the stage 
clips. Use the coarse adjustment knob (large knob) to get it 
the image into view and then use the fine adjustment knob 
(small knob) to make it clearer. 

4 – When you are done, turn off the microscope and put up 
the slides you used.

3 – Once you have the image in view, rotate the nosepiece 
to view it under different powers. Draw what you see on 
your worksheet!

Be careful with the largest objective!  Sometimes there is 
not enough room and you will not be able to use it! 



◤ Recording Observations

▪ Draw specimen large enough to fill “field of 
view” circle

▪ Draw as many details as possible
▪ Drawing should be neat
▪ Label specimen
▪ Label power of magnification
▪ Name & date on paper





Microbiology – the study of microscopic organisms

Prokaryotic vs. Eukaryotic Cells video

(Prokaryotic) 

(Eukaryotic) 

https://www.yout-ube.com/watch?v=Pxujitlv8wc


Multi-cellular organisms

uni- means 
“one”

multi- means “many”



◤

Viruses
By definition, viruses are not living things.  They do not meet all the 
criteria for life.  Basically, a virus is made up of a protein shell 
surrounding instructional information such as DNA.  A virus cannot 
reproduce itself.  It has to attack an existing cell and then inject its 
instructional information inside.  The virus instructions then take over 
the reproductive mechanisms within the cell to produce more viruses 
until the the cell exhausts its resources and bursts.  The newly made 
viruses within the cell then move on to find another healthy cell to take 
over. Examples of viruses:

• Influenza (flu)
• Common cold
• Stomach virus 
• Coronavirus (COVID 19)



Microbiologists use special tools to study 
microorganisms. An electron microscope  is 
used to view viruses because it helps biologists 
see things smaller than bacteria. An electron 
microscope uses beams of electrons instead of 
beams of light. 



Another way to study microorganisms is to grow 
them in cultures. Culturing is a term used to 
describe growing microorganisms in a controlled 
environment. Conditions such as temperature, food 
source, and the presence of specific chemicals can 
be managed to determine in what environment the 
organisms are able to best live in.



Parasitology – a sub-branch of microbiology that is 
concerned with the study of organisms that live on or inside 
other  organisms, harming them  (e.g. viruses, bacteria, 
fungi)

Ways to fight these organisms: 
• vaccinations – special injections of material containing 

whole (or parts of) harmful microorganisms that have been 
killed or weakened so that they don’t cause disease; 
your body works to fight this foreign material and   
builds up antibodies against them



Ways to fight these organisms: 

• antibiotics –  anti means “against”; biotic means 
“living organism”; medicines that kill bacteria; they 
do NOT fight off viruses (ex. penicillin is a genus of 
bread mold)



Immunology – a branch of biology that is concerned with 
immunity; 

• Immunity protects your body from infection
• The immune system also work to repair or remove 

damaged material in the body.
• Works to keep us healthy
• You can boost your immune system with vegetables and 

fruits.



Mycology – scientific study of fungi          

Most fungi are saprophytes. 

Saprophytes – organisms that obtain their nourishment 
from dead organisms

They feed on things that are already dead.  That’s why 
you see mushrooms growing on dead logs.  They are 
breaking down the food material stored in the tree.  To get 
their nutrients, the fungi decompose – take apart or break 
down– the chemicals bound up there.  



There is both harmful and helpful fungi.
Examples:

Athlete’s foot Penicillium roqueforti
(harmful)  (helpful;makes blue cheese)



The fungi that you are likely most familiar with are 
the club fungi, which are able to be seen without 
a microscope.  They produce spores when they 
reproduce.  Some are edible and some are 
poisonous.

Ex. Mushroom



Most fungi are made of thread-like structures called 
hyphae.  

These threads grow in a tangled mass called the 
mycelium. The mycelium is the main body of the 
fungus, but it is rarely visible.  It is found growing in the 
ground, in a decaying tree, or wherever there is dead 
material that the fungus can feed on.  When the fungus 
is ready to reproduce, it sends up a stalk of tightly 
bound hyphae with an umbrella-shaped cap that forms 
spores.  

The fruiting spores can often pop up overnight, ready 
to release hundreds of reproductive spores. 



Another type of fungi are the molds. You’ve probably seen 
them growing on old cheese, fruit, or bread.  Mold spores 
are so small that they can be carried in the air for miles.  If 
you leave bread uncovered, bread mold spores will 
eventually land on it and within a few days start to grow. 
Believe it or not, mold eaten in small amount will not hurt 
you. 

Moldy bread mold on ceiling



◤
Homework for 4/6/2023



◤
Agenda for 4/13/2023

▪ Turn in Microscope handout
▪ Module 11 notes on pgs 316-324
▪ Lab: Experiment 11.2





botany – the scientific study of plants; it 
includes learning about their structure and 
how they live and interact in the 
environment

plant physiology – a subcategory of 
botany that focuses on the function of plant 
parts

photosynthesis – the process by which 
plants make their own food; This is critical 
for animals and humans, too, because our 
diet comes either directly from plants or 
from eating animals that eat plants. 



Photosynthesis occurs in the leaves of the plant.  As sunlight 
enters the cells of the leaf, some of its energy is absorbed by the 
chloroplasts.  The green-colored pigment, called chlorophyll, 
absorbs light energy so the plant can make its food.  Using carbon 
dioxide, water, and solar energy, the chloroplast produces a sugar 
called glucose as well as oxygen.  Glucose is not used by the 
plant right away.  Rather, it is combined into long chains of sugar 
molecules called starches.  These are stored up for the plant to 
use later. 
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When it is time for a plant to utilize its food, it undergoes a 
process called cellular respiration. Cellular respiration 
combines glucose with oxygen to produce energy.  It also 
produces carbon dioxide and water.  If you look at the two 
processes of photosynthesis and cellular respiration, you will 
notice that the reactants and products are exactly the same.  
However, the chemical steps in the process of these reactions 
are different.  There is also one big difference.  Cellular 
respiration can occur any time of the day or night, but 
photosynthesis can only occur during the daytime.  Why? Also, 
cellular respiration occurs in animals, as well as plants, whereas 
photosynthesis only occurs in plants. 



Relationship between Photosynthesis and Cellular Respiration video

Photosynthesis vs. Cellular Respiration

https://www.yout-ube.com/watch?v=rXzN89I4_Yk


Cellular 
Respiration 
Equation



One way botanists study plants is to identify them as woody or 
herbaceous.

 woody – plants with woody parts, such as trunks or woody stems; 
these are also perennial, which means they grow every year

herbaceous – plants without woody parts; these are annual, 
which means they live only for a year



Plant Structures - Leaves

compound
leaf

simple
leaf

Leaves come in all shapes and sizes.  The 
large, main portion of the leaf is called the 
blade. It is attached to the stem with a small 
stalk called a petiole. 

There are 2 types of leaves: simple and 
compound.

Simple leaf:
• attached to the stem by a single petiole

Compound leaf: 
• several leaflets attached to a single 

petiole

blade

stem



To gather the most sunlight for photosynthesis, leaves are arranged 
in a way that the largest amount of their surface area is exposed to 
the sun.  The arrangement of leaves on a plant’s stem is called the 
leaf mosaic.



Leaf shapes

linear elliptical cordatedeltoidoval

needle-likecleftlobedorbicular

pg. 319 in textbook



Leaf margins



Leaf vein arrangement



Leaf Color
When you think of the color of leaves, you usually think of 
green. The green color is due to chlorophyll.  That’s the 
photosynthetic pigment that absorbs sunlight for 
photosynthesis.  However, many leaves regularly display 
other colors.  Plant leaves have other pigments that create 
yellow, orange, red, and even purple coloring. 



Trees that lose their 
leaves in the fall are 
called deciduous. Before 
they drop from the tree, 
the leaves can turn 
gorgeous reds, oranges, 
and yellows.  



 
What happens is that at the base 
of each leaves petiole is a thin 
layer of cells that are able to 
identify the shortening daylight 
hours in the fall months.  

They then block off the water and 
mineral flow to the leaves.  This 
prevents the leaves from being 
able to produce chlorophyll, and 
their green color fades away, 
leaving behind the other color 
pigments that already existed in 
the leaf.  Eventually the cells in 
the leaves die, and the leaves fall 
off the tree. 



Roots and Stems

3 functions of roots:
• Absorb water and nutrients from a plant’s 

surroundings and then transport them to      
the rest of the plant

• Behave as an anchor to hold plant in 
place

• Used as a location for food storage

3 functions of stems:
• Support and produce the plant’s leaves
• Behave like a highway, conducting water 

and nutrients to and from the leaves and 
roots

• Undergo photosynthesis



Plant Classification
Plants can be divided into 2 groups:  those with vascular 
tissue and those without. Vascular tissue in plants is used to 
carry water and dissolved material throughout them. So plants 
without vascular tissue have to be small so their cells can 
directly absorb materials. Vascular plants are much larger. 



ANATOMY 
AND 

PHYSIOLOGY



Anatomy – a branch of biology that deals with all the parts 
and structures of organisms

Physiology – a branch of biology that looks at how 
parts/structures of the body work together



Individual cells do all the work within the body, including growth, 
manufacture, and transport of critical substances.  With so many 
types of jobs a cell can do, they come in a vast range of sizes 
and shapes, each designed for a specific group of tasks to work 
together.  





4 types of tissues in the human body:

Connective:
•links parts of the body together
•ex. bone and blood
•Ligaments – connect bone to 
bone

•Tendons – connect bone to 
muscle

Epithelial:
•Form protective barriers
•Sound in skin and areas around 
organs

•Rapidly multiply as cells wear out 
or are injured



4 types of tissues in the human body:

Muscle:
•Provide movement 
consciously or unconsciously

Nerve:
• Conduct signals to and from 
all parts of the body



Organ Systems in the Body

Cardiovascular System – driven by the 
continuous pumping of the heart, it transports 
nutrients, gases, wastes, and other materials 
throughout the body through the blood.

Respiratory System – responsible for 
providing oxygen to the blood and 
removing carbon dioxide gas from it; 
lungs, diaphragm, trachea, and alveoli 
work together  



Organ Systems in the Body

Digestive System – breaks down and 
absorbs nutrients from the foods that we eat; 
utilizes stomach, pancreas, liver and 
small and large intestine

Muscular System -  muscles; supports and 
moves the parts of the body

Urinary System -  removes liquid waste 
from the body



Endocrine System-  controls functions within the body 
using hormones

Reproductive System – forms 
reproductive cells

Lymphatic System – works to return fluid in and 
around tissues back to the bloodstream and transports 
infection-fighting blood cells around





Zoology – the study of the anatomy, physiology, 
behavior, and classification of the animals in creation

Animals can be grouped into 2 divisions:  vertebrates and 
invertebrates

Vertebrates – have 

backbone
Invertebrates – 
no backbone



◤▪Insects and other joint-footed 
invertebrates are in the phylum 
Arthropoda.

▪The word Arthropoda literally 
means “joint-footed”.  These 
organisms have an exoskeleton 
(skeleton on the outside of their 
body) made of a stiff material 
called chitin.  



◤▪When an animal grows, its exoskeleton 
cannot grow with it, so it first has to crawl 
out of its old skeleton.  It then grows a new 
larger one that has extra space for it to live 
in for a while.  This is called molting. 
During the molting time, the organism is 
very vulnerable to attack.

▪Exoskeletons limit the size arthropods can 
reach.  The larger the organism, the bigger 
and heavier its exoskeleton needs to be.  
This makes is difficult to carry it around.

▪Arthropods that can grow largest are found 
in the ocean.



Genetics



You already know that an organism’s offspring have 
similar features as their parents. 

This means they inherited these features called traits. 

Heredity is the passing down of characteristics from 
parents to offspring by means of genes within the cells’ 
chromosomes. 

Genetics – the study of genes



DNA is tightly coiled up into chromosomes that are in 
the nuclei of cells.  

Your chromosomes have all the information to tell your 
cells how to build your body and maintain it.  

Nucleotides are arranged in a specific order in the 
DNA, and groups of those nucleotides code for specific 
characteristics or traits. 

Genetics – the study of genes



All living creatures have genetic information.  It is the basis 
by which they pass down their traits. 

The human genome (all the genes of a human) has 
approximately 6 billion base pairs. Think about that.  Those 
6 billion base pairs make you uniquely different from 
everyone else in the world. 

Genetics – the study of genes





Dominant and Recessive Genes

Each child inherits two genes for 
each trait from their parents. 
Some genes are more dominant 
than others.

For example, brown eyes are 
dominant over blue eyes. If 
someone has a brown eyed gene 
and a blue eye gene, they will have 
brown eyes. They will only have 
blue eyes if both genes are blue. 
The brown eyed gene is called the 
dominant gene and the blue-eyed 
gene is the recessive gene. 



Gregor Mendel is the father of the study 
of heredity. 

He was working with pea plants and noticed that they would 
only produce either purple or white flowers. They never 
produced light purple or pink or any other color. 

Heredity video

https://www.yout-ube.com/watch?v=6bWssRDAHW4


◤
Homework for 4/13/2023


