
Biology Lab! !                                  Name: ______________________________ Per: _____!!
STATION 1 !!
In this station you will practice identifying cells at various stages of the cell cycle. Be sure to turn the microscope off when you are done 
at this station and shuffle each deck of cards so that they are mixed up for the next group.  !
1. Find the stack of images of cells. Each card has a letter in the bottom left. Put the cards in order according to the steps that occur 

during cellular replication. Right the letters of the cards in order: _____________________________  

Which images depict one or more cells in interphase? _________________________  

Which images depict one or more cells in mitosis? ____________________________  

Which images depict one or more cells in cytokinesis? _________________________!

2. Match the cards with words to each of the images. Right the letters of the cards in order:  ______________________ !

3. Turn on and look through one of the microscopes. I have already set up the microscope for you to view a section of the slide that 
shows cells in various stages of the cell cycle. DO NOT MOVE THE SLIDE. Both have slides with sections of onion root tip on 
them. !
1) Describe the appearance of MOST of the cells?  ____________________________________________________  

2) Find a cell that is just starting mitosis (prophase). How can you tell? _____________________________________  

3) Find a cell that is in metaphase of mitosis. How can you tell? ___________________________________________  

4) Find a cell that is in anaphase of mitosis. How can you tell?   ___________________________________________ 

5) Find a cell that is undergoing cytokinesis. How can you tell? ___________________________________________!

Be sure to turn the microscope off when you are done at this station and shuffle each deck of cards so that they are mixed up 
for the next group. !
STATION 2 !!
In this station you will use a microscope to make observations about different types of specialized cells and tissues. When using the 
microscope, first clip the slide onto the stand. Make sure the shortest objective (lens) is situated above the stand. Turn on the 
microscope and adjust the large knob until the image becomes clear. You may need to slowly, gently move the slide until the specimen 
comes into view. Once the microscope is focused, gently turn the lenses so that the middle-sized lens is over the stage. Use the fine 
focus (smaller knob) to focus the microscope. Then move the longest lens into place over the slide. Slowly adjust the fine focus to bring 
the specimen into view. Be careful not to hit the slide with the lens as you adjust the focus. There are several slides at this station for 
you to look at. Be very careful not to break the slides. Be sure to move the smallest lens back over the stage when you are done, 
remove the microscope slide, and turn off the microscope.!

Recall that tissues are groups of cells that work together to perform a specific job. There are four types of tissue: muscle, 
nervous, epithelial and connective.  !
1. Muscle cells come in three main types: Cardiac (found in the heart), smooth muscle (makes up organs that you do not consciously 

control like your stomach and the muscles lining your blood vessels and intestines), and skeletal muscle (muscle attached to bone 
that you have some or all control over, like to move your arms and legs). Find the three slides that show each type of muscle and 
view each one, in turn, under the  microscope. Compare and contrast them to one another. How are they similar and how are they 
different. Specifically, look at the shapes of the cells, how close together they are, where their nuclei are located and how many 
nuclei you can see in each cell.!

       ________________________________________________________________________________________________________!

       ________________________________________________________________________________________________________!

       ________________________________________________________________________________________________________!

       ________________________________________________________________________________________________________!

2. Muscle cells tend to be very packed together, whereas connective tissue cells tend to be more spread out with a matrix of proteins 
in-between them. For example, blood is connective tissue in which plasma separates red and white blood cells from one another. 
Bone is connective tissue in which a matrix made of calcium and additional proteins secreted by the bone cells separates them. 
Find the cartilage slide and look at it under the microscope. Cartilage is a type of bone. Describe how the cells look and what 
appears to fill the space between them: !

      _____________________________________________________________________________________________!

       _____________________________________________________________________________________________!



3. Nervous tissue is difficult to observe because the axons twist and turn in every direction and so are cut off when trying to view 
nerve cells under a microscope. However, you can see the neuronal cell bodies. Find the spinal cord slide. The spinal cord is a 
bundle of nerves that run down the back of vertebrates like you. This slide shows a cross-section of the spinal cord of a mammal. 
There are two types of nervous tissue in the spinal cord. Can you see the difference? How does the spacing between neurons 
compare to the spacing between muscle cells and cartilage cells?!

      ________________________________________________________________________________________________________!

4. Find the slide with blood vessels. This slide has an artery next to a vein. The artery is the one with thicker walls. Look at the diagram 
at right. Blood vessels are good examples of different tissues working together so this organ can do its job. They are lined with 
epithelial cells which hold them together. They have muscle tissue so they can squeeze and become more narrow or relax and 
become wider as needed. They have connective tissue to help reinforce them, hold them in place, and give them strength. Nervous 
tissue leads to the muscle tissue telling it when to contract and relax. Note that arteries have more muscle tissue than veins. This is in 
order for the body to be able to control blood pressure when 
delivering oxygen and nutrients to the cells. Veins carry blood 
back to the heart and lungs after the oxygen and nutrients 
have been dropped off. Try to find each layer labelled in the 
diagram.!

Which parts of the artery were you able to find?!

_________________________________________!

Which parts of the artery were you not able to find?!

_________________________________________!

Which parts of the vein were you able to find?!

_________________________________________!

Which parts of the vein were you not able to find?!

_________________________________________!

5. Look at the esophagus slide. The esophagus is the tube that 
leads from your mouth to your stomach. Like most organs, it 
is lined with epithelial cells. It also has a layer of muscle so that 
it can squeeze food down your throat in waves called peristalsis. Cartilage 
rings line much of the esophagus and makes up your adams apple; they 
serve to protect the throat from injury. Sketch what you see in the box at 
right and label the parts that you think are muscle tissue, epithelial tissue, 
and connective tissue.!

6. Finally, look at the slide with bacteria. How does the size of these cells 
compare to the eukaryotic cells in all of the other slides you looked at?!

__________________________________________________!!
Be sure to move the smallest lens back over the stage when you are 
done, remove the microscope slide, and turn off the microscope. !!
STATION 3 !!
In this station you will review photosynthesis and cellular respiration. Use your textbook to help you as needed. !
1. First, put the molecular formula pieces in order to show the chemical equation for photosynthesis.  

Then draw the formula below: 
 
 
 !

2. Next put the pieces in order to show the chemical equation for cellular respiration. Then draw the formula below: 
 
 
 !

3. Look at the diagrams of photosynthesis and cellular respiration on the next page. Fill the words from the word banks into the 
boxes.!

Be sure to return the formula pieces to their bag before you leave this station. !



!
!
PHOTOSYNTHESIS!

Word Bank:   
glucose (sugar)!

sunlight!
carbon dioxide (CO2)!
Oxygen (O2)!
light-dependent reactions!
Calvin cycle!
water (H2O)!!
!
!!!!!!!!!!!!!!!!
!!
!
CELLULAR RESPIRATION!

Word Bank:   
Krebs Cycle!
Glycolysis!
Pyruvate!
Electron Transport Chain!
2 ATP!
34 ATP!
!!!

ATP

NADPH

Energy 
Carrier 
Molecules

Energy 
Carrier 
Molecules

2 ATP

1

2

3

4 5

6



!
STATION 4 !
1. This station includes several cell models. Find the three models of plant cells. One model is labelled. Use this model to help you 

identify the parts in the other two plant cell models.!
2. Now find the set of three models made out of modeling foam. Identify which one is the plant cell (eukaryote), which one is the 

animal cell (eukaryote) and which one is the bacterial cell (prokaryote). Then fill in the drawings for each one below. each one 
below and label the following organelles in each model (some of these are only found in certain cells and therefore will not be in all 
three models):   nucleus,  DNA, mitochondria, chloroplast,  ribosomes, rough ER, smooth ER, golgi, centrioles, vacuole, 
flagella, cell membrane, cell wall, cytoplasm!!

Cell Type: _______________                       Cell Type: _______________                           Cell Type: _______________!
!!
!!!!!!!!!!!!!!!!
STATION 5 !!
1. In this station you will practice identifying human anatomy. There are two anatomy models to put together. Use the books to help 

you assemble them. Then practice identifying each organ. !
2. Next, make a human anatomy paper model.!

A. Get one anatomy sheet and carefully cut out each organ along its edges.!
B. Glue the organs onto the skeleton outline in the following order (look at the example for help)!

(1) the brain is protected by the bones of the skull!
(2) The lungs are protected by the ribs (be sure to turn them so the trachea is facing up towards the head, this is the tube 

where air travels from your nose and mouth to your lungs) - the lungs are where gas exchange occurs, oxygen moves into 
your blood from the air and carbon dioxide moves out of your blood into the air!

(3) the heart sits between the lungs (turn it so the aorta is on top and centered between the lungs, the aorta is the  massive 
blood vessel where oxygenated blood exits the heart, it divides off into smaller vessels that lead to  your head, arms, and 
trunk - the bottom of the heart should extend off center to the model’s left, your right)!

(4) Your kidneys sit in your back, just under the edge of your ribs - you can see arteries and veins attached to them. The 
kidneys filter toxins from your blood which are carried out of your body as urine. Look carefully for the little  yellow tubes - 
these are the ureters, they carry urine to the bladder - turn the kidneys so the ureters are facing down towards the pelvis of 
the model.!

(5) The liver sits just under the ribs on the models right (your left) mostly covering the right kidney. The kidneys  are in the 
back and your liver is in the front. The liver has a lot of jobs, including detoxifying substances in the blood like alcohol and 
regulating fat storage. The liver also makes several digestive enzymes.!

(6) The stomach is attached to the intestines. The stomach sits just under the ribs on the model’s left side (your right) 
opposite the liver. The small intestine comes first, it is long and narrow and folds back and forth. This is where nutrients are 
absorbed into your blood from the food you eat. The leftover matter that is not absorbed (mostly things you are unable to 
digest) moves into the large intestine where most of the water is removed causing the material to become more solid. The 
large intestine wraps up, over and around the small intestine before connecting to the rectum where feces waits to be 
excited from the body. Put glue on the stomach only, not on the intestines, and glue down the stomach leaving the 
intestines free to be folded up so you can peak behind them.!

3. Staple your paper anatomy model to the front of your lab to be turned in with the rest of your work.!

Be sure to disassemble the anatomy models before leaving this station so that the pieces are ready for the next group to put 
together.!!!



!
STATION 6 !!
In this station you will learn about respiration (breathing).  !
1. Put together the lung model. Gently pull on the balloon stretched over the mouth of the cup. What happens? Why?  

______________________________________________________________________________________________!

______________________________________________________________________________________________ 

Gently push the balloon back in. What happens? Why?  

_______________________________________________________________________!

_______________________________________________________________________!

Which part of the model represents the lung? ___________________________________  

Which part of the model represents the trachea and bronchi? _______________________  

Which part of the model represents the diaphragm? ______________________________  

Which part of the model represents the rib cage and chest cavity? ___________________!

2. Now you are going to see what happens when you exercise. One member of your team needs to be the test subject. First record 
the pulse rate and blood oxygen level of this person. Do this by putting the pulse oximeter on his or her finger. Turn it on by 
pressing the round button on the top of the devise. Be careful not to break it! The top number that says “PRb” is the pulse (number 
of times the heart beats per minute). The bottom number above “SpO2” is the blood oxygen level - it should read about 99% 
meaning your blood is carrying a normal amount of oxygen.  
 
Resting Pulse Rate  ______________________     Resting Blood Oxygen Level  __________%!
Now let’s see what happens when you exercise. Have the test subject do jumping jacks for two minutes non-stop. It is important 
that the person goes as fast as he or she can so that the exercise is intense. At the end of the two minutes, quickly attach the pulse 
oximeter to his or her finger and record your results. 
 
Exercise Pulse Rate  ______________________     Exercise Blood Oxygen Level  __________%!

How did exercising affect the pulse rate and blood oxygen level of the test subject?  _____________________________________!

How is this an example of homeostasis?  _______________________________________________________________________!

________________________________________________________________________________________________________!

3. Now we are going to see what it feels like to be a smoker with emphysema caused by damage to the lungs due to the damaging 
affects of the chemicals and tar in cigarettes. Choose a new test subject. Have this person make two laps walking quickly (not 
running!) around the classroom while breathing through a regular drinking straw. The test subject should not breath through his 
nose, only through the drinking straw. Record the data below for the test subject: 
 
Pulse Rate  ______________________     Blood Oxygen Level  __________%  
 
Was this difficult? Did the test subject find it hard to breath?  ________________________________________________________!

4. Now we are going to see what it feels like to be a smoker with emphysema caused by damage to the lungs due to the damaging 
affects of the chemicals and tar in cigarettes. Have this test subject repeat the activity above but this time breathing only though one 
of the thin coffee straws. Record the data below for the test subject: 
 
Pulse Rate  ______________________     Blood Oxygen Level  __________%  
 
How did the first experience differ from the second experience?  _____________________________________________________ 
 !! Emphysema is the result of chemicals and tar in cigarette smoke 

scarring the lungs so badly that the delicate alveoli become 
permanently damaged.   !!
Notice how the walls of the alveoli of a person with emphysema 
have broken down so that rather than many little individual 
chambers there’s just one big room. This greatly reduces the 
surface area of the lungs. People with emphysema have more and 
more trouble getting enough oxygen into their blood. They feel tired 
and out of breath all of the time. They can do very little exercise 
because they cannot get enough oxygen to their body tissues to 
keep them conscious. People end up on oxygen and eventually 
their heart and lungs just give out. !!



STATION 7 !!
1. At this station you will explore how the heart works and how the musculoskeletal system works. Start by looking at the chicken feet. 

Observe how the muscle are attached to the bones. Have one group member put on a pair of gloves and use the tweezers to 
carefully pull on one of the ligaments sticking out at the ankle.  
 
What happens? Why? ______________________________________________________________________________________  !

2. Now you are going to look at a sheep heart. Sheep hearts are about the same size and shape as human hearts. Use page three of 
your homework packet to help you with this activity. Use the red blood cell marker to trace the path of blood through the heart. !
1) First blood enters the heart through the vena cava (superior if coming from the head, inferior if coming from the trunk) and  
    collects in the right atrium!
2) On the next heart beat, the blood is pushed past the tricuspid valve into the right ventricle; the valve prevents blood from  
    flowing backwards between beats!
3) On the next heartbeat, the blood is pushed past the pulmonary valve into the pulmonary arteries. These arteries branch off in  
    separate directions to take the blood to the lungs. Recall that arteries are blood vessels that carry blood away from the heart.    
    These are the only arteries in the body that carry deoxygenated blood; all of the other arteries carry oxygenated blood.!
4) In the lungs, blood travels around the alveoli in delicate capillaries where the epithelial lining of the blood vessels is so thin that  
    oxygen easily passes into the blood from the air in the alveoli while carbon dioxide moves out of the blood into the air to be  
    carried out of the body.!
5) The blood now returns to the heart via the pulmonary veins. Recall that veins carry blood to the heart. These are the only veins  
    in the body that carry oxygenated blood to the heart, all other veins carry deoxygenated blood. !
6) Blood returning from the lungs collects in the left atrium.!
7) On the next heart beat, the blood is pushed passed the mitral valve into the left ventricle. This is the largest, strongest  
     chamber of the heart because it has to push the blood all of the way to the very tips of your toes plus provide enough pressure  
     to help the blood in your veins make it back to the heart.   !
8) One strong beat and the blood rushes past the aortic valve, out of the heart, and into the aorta, the largest artery in the whole  
     body. The aorta splits off into an artery that takes fresh blood to the head, another two that take blood to the left and right arms, 
     and another large artery that descends into the trunk to provide oxygen and nutrients to the internal organs of your gut and to  
     your legs. There are also special arteries that branch off immediately to make sure your heart gets fresh blood. When one one  
    or more of these arteries becomes clogged, if causes a heart attack as the heart muscle cannot get what it needs and begins to  
    die. Some of the blood is also diverted to the liver and kidneys for cleaning, detoxification, and filtering waste. Some of the  
    blood travels to the intestines to pick up nutrients from digested food which is then delivered to all of the cells in the body.!

Be sure to wash your hands thoroughly with soap after working with any of the animal specimens.!!
STATION 8 !!
At this station you will observe the anatomy of a rat. Choose one member of your group to put on gloves and be in charge of handling 
the rat. Be very gentle with the rat as we only have one and we all have to have a chance to work with it. Be careful not to spill the 
partially digested food from the stomach or feces from the intestines into the rat cavity as it will make it very difficult to see things.!

Your entire team must work on memorizing where each of the organs in  bold listed below are located in the rat. You must also have a 
general idea of what each organ does. Use your textbook and the anatomy books on the table to help you. When you are done, raise 
your hand and Mrs. Majda will come quiz your group. You will not receive points for this station unless Mrs. Majda has stamped or 
signed you off that your group has passed the quiz.!

1. First, find the heart and lungs. Notice how the lungs wrap around the heart. Notice how the ribs encase and protect them. The area 
inside of the ribs is called the thoracic cavity. Find the thin layer of muscle that stretches beneath the thoracic cavity. This is the 
diaphragm. Contracting and relaxing this muscle changes the volume of the thoracic cavity which, in turn, causes the lungs to 
inflate or deflate. !

2. The arteries of the rat have been filled with red latex and the veins of the rat have been filled with blue latex. Find the aorta which 
emerges from the top of the heart. This is the largest artery in the body. Find the superior vena cava and inferior vena cava, the 
largest veins in the body. These veins bring deoxygenated blood back to the heart so that it can be pumped to the lungs to pick up 
more oxygen. Follow the path of the main blood vessels to the liver and kidneys. Large blood vessels enter and exit these organs 
which are responsible for cleaning and detoxifying the blood. !

3. Follow the path of food through the rats body, starting with the mouth. Next the food passes through the esophagus to the stomach 
where several digestive enzymes made by the liver and pancreas are mixed in to help break down the food particles. Once the 
food is sufficiently digested, it passes into the small intestine where thousands of blood vessels hug it absorbing nutrients through 
the lining of the intestines and into the blood. Once most of the nutrients have been removed, the leftover matter passes into the 
large intestine where much of the water is removed and the waste becomes firmer, now known as feces. The feces is stored at the 
end of the large intestine in a region known as the rectum until it can be excreted from the body. !

Be sure to wash your hands thoroughly with soap after working with any of the animal specimens.


