Curriculum Objectives:
Cluster 0 Objectives

7-0-4E
Demonstrate work habits that ensure personal safety and the safety of others and consideration for the environment.

Include: keeping an uncluttered workspace, putting equipment away after its use, handling glassware with care, 


7-0-5A

Make observations that are relevant to a specific question.
7-0-5C

Select and use tools to observe, measure, and construct.

Include: microscopes
7-0-5F

Record, compile and display observations and data using an appropriate format.
SLOs
7-1-01

Use appropriate vocabulary related to their investigations of interactions

within ecosystems.

7-1-08

Compare photosynthesis to cellular respiration, and explain how both are

part of the cycling of matter and the transfer of energy in ecosystems.

7-1-13

Demonstrate proper use and care of the microscope to observe micro-
organisms. 


Include:  preparing wet mounts beginning with the least powerful

            lens; focusing; drawing specimens; indicating magnification

Safety Considerations:

· The microscopes are very expensive.  It is important that the students understand this and act responsibly.

· Instruct the students on the proper way to carry the microscope: holding the arm with one hand and the base with the other.

· Make sure they know not to touch the lenses with their fingers.  The oil on their hands can smudge and etch the lens if left too long.  Use only lens paper to clean the glass.

· When finished with the microscopes, make sure that thy rotate the nosepieces so that they are on the lowest power objective.  

· Ensure that the students take care when handling the slides and coverslips.  Because they are glass, it is easy for the students to cut themselves.

· Make sure that all slides, materials and work areas are cleaned up at the end of the class

Instructional Sequence:  

The following pages introduce the students to the microscope.  Walk the students through these and allow them to complete the fill in the blanks.  At the end, there is an investigation that will allow the students to use their microscopes to study the organisms in pond water.

Introduction to Microscopes
All living things are made up of cells.  Some organisms, such as bacteria, are made up of only one cell.  They are much too small to be seen with the naked eye alone.  The organisms are called microorganisms!

How can we see and study such tiny organisms or the single cells of a many-celled organism?  We can use a microscope.  A microscope is an instrument that makes objects appear larger.  Have you ever used a hand lens?  A hand lens is a simple microscope.  A simple microscope has only one lens.

A hand lens is easy to use.  It is small, and it does not weigh very much.  But a hand lens does not magnify objects very much.  We can’t see one celled organisms with a hand lens.

A compound microscope is much more powerful than a simple microscope.  A compound microscope has two or three sets of lenses.  Most school microscopes are compound microscopes.

Most compound microscopes can make objects appear 100 to 400 times larger than they really are.  Some microscopes can magnify objects as much as 1000 times.  When we talk about a microscope in class, we usually mean a compound microscope.

Another kind of microscope is the electron microscope.  Electron microscopes can magnify objects up to 300,000 times!  These microscopes are found in scientific laboratories.

Microscopes have many uses, especially in biology.  Doctors often use microscopes.  Have you ever seen a microscope in your doctor’s office?

What are the parts of a microscope?

A compound microscope is shown below.  The parts of the microscope have been labeled.  Read the description of each part below the microscope.  Then find the part in the diagram.

[image: image1.png]eye piece

coarse adjustment knob

fine adjustment knob

stage clips

nose piece

Figure A

Eyepiece or Ocular lens _Located at the
top of the microscope. Holds the lens
closest to the eye

High Power Objective Longer of the two
lenses close to the slide.

Low Power Objective Shorter of the two
lenses close to the slide.

Body Tube  Gives the distance needed
between the eyepiece and objective.

Coarse Adjustment Knob Moves the
tube up and down.

Fine Adjustment Knob Moves the tube
up and down, but only slightly.

Base Holds up the entire microscope,
Arm Supports the bady tube.

Nosepiece Holds objective lenses.

Mirror Reflects light into the tube.

Diaphragm _Circular disk that adjusts the
amount of light entering the-stage area.

Stage Platform that supports the slide;
allows light to pass through.

Stage Clips Hold the slide in place on
the stage.

1. What does the diaphragm do?

2. What partof a compound microscop

supports the body tube?

3. Which objective is longer?





How does a microscope magnify?
A microscope makes things look bigger.  It does this because light coming from the object passes through lenses.  A lens is a piece of glass that has been carefully shaped to bend light.  Light that passes from an object through the lens of a microscope is bent so that the object looks larger.

The diagram to the right shows three lenses of a compound microscope.  The top lens is called the eyepiece or the ocular lens.  It is the lens closest to the eye.  The other two lenses are called objective lenses.  The objective lenses are closest to the object being viewed.

The object being viewed is on a microscope slide.  The slide is placed below the objective lenses on the microscope stage.

Different lenses magnify to different powers.  The power of magnification is marked by a number with an x next to it.  A lens that magnifies ten times is marked 10x.

In this picture, the ocular lens is marked 10x and the objective 10x.  This gives a total magnification of 100x.  To find the total magnification of a microscope, just multiply the two magnifications.

Complete the table below by finding the missing magnification for each pair of lenses.  For example, the first pair has a total magnification of 100x (10 x 10 = 100).

	Eyepiece
	Objective Lens
	Magnification

	10x
	10x
	100x

	10x
	40x
	 

	10x
	
	440x 

	
	10x
	50x 

	5x
	40x
	 

	20x
	10x
	 

	20x
	
	800x 


Using the microscope
1.  Find a small letter “e” on a sheet of newspaper and cut it out.  If there are extra letters with the “e” that is fine; don’t make the piece of paper so small that you can’t pick it up or move it around.

2.  The small piece of plastic that your teacher gives you is the coverslip.  As you know, its job is to cover whatever you are looking at and keep it in place. Place the “e” in the middle of your slide and put the coverslip on top of the “e”.

3.  Place the slide on the stage so that the “e” is directly over the aperture (the hole in the stage).  When you look at the “e” directly, not through the eyepiece, it should be right side up.  Turn your lamp on or look through the eyepiece and adjust the mirror so that it reflects light up into the aperture.

4.  Turn the diaphragm so that the largest hole is directly under the aperture.

5.  Rotate the nosepiece so that it is on the low power objective.  It will click into place.  Turn the coarse adjustment knob so that the nosepiece is as close to the aperture as it can get.  You always want to start your focusing this way, and this should all be done while you look at the slide directly and NOT through the eyepiece.

6.  Now it is time to look through the eyepiece.  Slowly rotate the coarse adjustment knob, raising the nosepiece.  Keep your eye looking into the eyepiece and you will see the “e” coming into focus.  If you have trouble getting the image in focus quickly, lower the objective toward the stage and try again, raising the eyepiece a little more slowly this time.

7.  Once you have your “e” in focus with the coarse adjustment knob, use the fine adjustment knob to sharpen the image.  You don’t have to move the knob very much to get the image right in focus.  If it takes a long time, try the coarse adjustment knob again.

8.  To see the image enlarged to the next power, simply rotate the nosepiece (do not touch either of the adjustment knobs) to medium power.  Look into the eyepiece again and you will see the image.  If it is slightly out of focus, use the fine adjustment to bring it back into clear view.

Draw a picture of what the “e” looks like under the low power in the left hand side below.  Then rotate the nosepiece so that the medium power objective is in place and draw a picture of what you see on the right hand side below:
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Return to the low power objective and turn the slide right side up again.  Look through the eyepiece and move the slide to the left.  Which direction does the “e” appear to move?

Now move the slide to the right.  What direction does the “e” appear to move?

Move the slide away from you towards the middle of the table. What direction does the “e” appear to move?

Now, move the slide towards your body.  What direction does the “e” appear to move?

Preparing a Wet Mount slide
The paper “e” that you just looked at was easy to handle because it was dry.  But sometimes we want to see what is inside liquids, like water or blood.  

1.  You will need to use an eye dropper to collect some of the sample and squirt it onto the centre of a clean slide.

2.  Place the coverslip over the drop of water and gently lower it so that the water spreads out into a thin film.  If you lay it down this way it prevents bubbles from forming.  If you do get air bubbles, gently press on the coverslip until the work toward the edge.  If they don’t come out, start over.

Practice this technique of preparing a wet mount slide.  Next class, we will use the techniques that you have learned so far to investigate the organisms in pond water!
Microcommunities Investigation                                          Name: ____________
Usually when a community and the organisms associated with it are described, observable (macro-) organisms such as trees, grass, birds, and animals are listed.  However, a community also has many microorganisms.  Microorganisms can make up their own microcommunities.  These microorganisms are small and inconspicuous.  With a microscope, you can examine communities which would ordinarily go undetected.  It is also possible to identify and classify many of the organisms found in microcommunities.

In this investigation, you will

a) examine the microcommunity in pond water

b) identify the organisms found in the microcommunity

c) determine if each organism is motile or sessile (moves about or doesn’t move about)
d) determine if each organism  is a producer or a consumer (it’s green or not green)

Materials
Pond water

glass slides

small beaker
Dropper

coverslips

graduated cylinder

Microscope

filter paper

funnel

Procedure
1. Prepare a funnel with filter paper as shown by your teacher.

2. Filter 100mL of pond water by pouring it through the filter paper in the funnel.  This procedure will concentrate any organisms present in the water and make them easy to find.

3. Remove the filter paper from the funnel after the last of the pond water has drained through.

4. Turn the filter paper inside out and touch the moist end which used to be the tip of the paper cone to a glass slide.

5. Add a coverslip to the slide and observe this wet mount under low and high powers.

6. Using the diagrams on the back page of this booklet for comparison, identify the organisms in your pond water microcommunity.

7. Record in this table the names of organisms observed in the pond water microcommunity.

8. Determine and record whether each organism is motile or sessile.

9. Determine and record whether each is a producer or a consumer.

	 
	Organisms in Microcommunities
	 

	Name of Organism
	Motile or Sessile
	Producer or Consumer

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 


After cleaning your slides and putting away your microscope, answer the following questions:

1.  Explain the color difference between producers and consumers in the pond water microcommunity.

__________________________________________________________
2a.  Did you find a relationship between motility and whether an organism is a consumer or a producer?

__________________________________________________________
b. Explain why ______________________________________________

__________________________________________________________

3.  Producer organisms carry out photosynthesis when light is available.  They also carry out respiration all the time but at a slower rate than photosynthesis.

a)  During times when light is available, which gas is given off in large amounts by producers?

__________________________________________________________

b)  Which gas is given off in small amounts by producers during light conditions?
__________________________________________________________

c)  Which gas is given off in small amounts by producers during dark conditions?

__________________________________________________________

d)  During times when light is available, which gas is used in a community in large amounts by producers?

____________________________________________________________

e)  Which gas is used in small amounts by producers during light conditions?

________________

f)  Which gas is used in small amounts by producers during dark conditions?

________________

g)  Describe the major contribution made by producers in a community with regard to gas exchange.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

4.  What other major contribution is made by producers to communities?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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