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YOU ARE A SCIENTIST

Scientists examine living things. When you see 
that one kind of fish looks different from another, 
you are observing nature. When you watch the 
way birds fly, you are studying biology.

What flavor of ice cream do you like best? 
________________
You did an investigation when you tasted other flavors. 
You compared the flavors and learned that you like 
some flavors better than others. You are a scientist!

LAB SAFETY IS IMPORTANT
  • Listen carefully and follow directions.
  • Don't goof off, run, push others, or make a mess. No eating or drinking in the lab.
  • Stay safe. Wear goggles, gloves, masks, and lab coats. Gloves may cause latex allergies. 
  • Wash your hands before and after each experiment.
  • Know what is poisonous. Know what to do if there is an emergency.
  • Never stick your nose into or look directly into a test tube. Don't taste chemicals.
  • Never point the open end of a test tube toward yourself or anyone. 
  • Use only clean glassware that isn't broken or chipped.
  • Keep electrical equipment away from water.
  • Never reach across a flame. Keep flames and flammable solutions far apart.
  • Throw away all needles, razors, pins, and toothpicks in a safe container. 
  • Treat animals with safety and respect.
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  The Game: Check the things you have done.

   * gone to a zoo		   * walked on a nature path

   * fed a kitten			    * barked or made animal sounds 

   * found a bird nest		   * looked at the stars

   * planted seeds		   * swam in a lake or ocean

   * felt a spider web		   * watched an animal eat or sleep

What is a word that means to look at something carefully?
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ATOMS MAKE UP MOLECULES

Protons and neutrons are about the 
same size. They are much larger 
than electrons. Protons have a 
positive charge. Neutrons have 
no electrical charge.

Almost all the mass of an atom 
is inside the nucleus. Most of the 
volume of an atom is outside the 
nucleus and is taken up by electrons.

Electrons have a negative charge. The negative charge of an electron 
is equal to the positive charge of a proton. A very strong force keeps 
the parts of an atom together.

When the same kinds of atoms group together, they form an element. 
When atoms bond together, they form larger building blocks of matter called 
molecules. A molecule of water is made of two hydrogen atoms and one 
oxygen atom.
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  The Game: Fill in the blanks with the words below.

proton     size     negative     positive 

Protons and neutrons are about the same ________________. They are 

much larger than electrons. Protons have a ________________ charge. 

Neutrons have no electrical charge. Electrons have a ________________ 

charge. The negative charge of an electron is equal to the positive charge 

of a ________________. 

electrons

nucleus

electron



BUGS ON WATER

Bugs seem to skate on water. They do not sink, 
because water has high surface tension. Surface 
tension is a way to measure how hard it is to break 
the surface of a liquid. Water seems like it has an 
invisible film on the surface that bends.

Think about blowing a bubble with gum. You 
can push your finger into the bubble before it 
breaks. The surface of water can bend and stretch 
somewhat like the gum. Water has this characteristic 
because of its hydrogen bonds.

Have you ever skipped rocks on water? The high surface tension is the reason 
the stones can skip. Your skill is another reason.

Belly-flops hurt. When you dive into water, your hands or feet break the surface 
tension of the water, and you don't have the pain of a belly-flop!

Test surface tension. Slightly overfill a glass with water. You can see that the 
water stands just above the rim of the glass without spilling. Why can bugs 
seem to skate on water?
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  The Game: Write T for TRUE or F for FALSE.

  1. Some bugs can move on water without sinking. _____

  2. Belly-flops hurt because of botany. _____

  3. Water seems like it has an invisible film on the surface. _____

  4. Surface tension is about how hard it is to break the surface of water. _____

  5. Water has low surface tension. _____

Why can bugs seem to skate on water?
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CELL PARTS AND THEIR JOBS

Each part of the cell has a job, but they all 
work together to keep the cell alive. The parts 
are called organelles. The bigger a cell, the 
more organelles it has. For example, a larger 
cell needs to eat more, so it has more 
mitochondria to turn the food into energy.

Amoeba

An amoeba is so small that it can only be seen through a microscope. 
The body of an amoeba has only one cell. The cell membrane surrounds 
the cell. The nucleus is the control center. Cytoplasm fills most of the cell. 
The contractile vacuole helps to get rid of waste. Amoebas move around 
and catch food with their pseudopods. Food is digested in the food vacuoles.

Amoebas live in ponds and puddles. They live inside animals too. They can 
live inside you! Most amoebas that live in your body are harmless, but some 
can cause you to get sick. It is important to drink clean water, wash vegetables 
and fruit, and wash your hands after going to the restroom.
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  The Game: Write T for TRUE or F for FALSE.

  1. An amoeba can only be seen through a microscope. _____

  2. The body of an amoeba has many cells. _____

  3. Amoebas do not live inside people. _____

  4. Amoebas catch food with their pseudopods. _____

  5. Amoebas live in ponds and puddles. _____
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PLANTS GET ENERGY

Plants get energy through photosynthesis.

Think about sunlight. Light is energy. Plants use mostly 
red and blue wavelengths. This seems odd because 
a plant is mostly green! The rule is that the color the 
object does not take in is the color you see. So, plants 
do not take in which color? ________________

When light comes to plants, many chemical reactions 
happen for sugar to be made. Photosynthesis happens in the organelle called 
the chloroplast. The chlorophyll in the chloroplast catches the sunlight.

Plants take in carbon dioxide from the air and water from the ground. Carbon 
dioxide and water combine with light to make oxygen and sugar (glucose). 
The plant sends the oxygen out into the air. The glucose is the food for the 
plant. ATP is important in this process. The energy glucose creates is measured
in molecules of ATP.

Scientists write about photosynthesis this way:
6CO2 + 6H2O + sunlight  C6H12O6 + 6O2

This is a chemical equation. It means that six molecules of carbon dioxide plus 
six molecules of water plus sunlight make one molecule of sugar plus six 
molecules of oxygen.

After plant cells make their food, the mitochondria uses oxygen to send out food 
molecules and to make ATP. This is done in the same way in animal cells.
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  The Game: Answer the questions about the photosynthesis chemical 
  equation.

C6H12O6 + 6O2
  1. Which letter tells you carbon is part of the sugar molecule? _____

  2. Which letter tells you hydrogen is part of the molecule? _____

  3. Which letter tell you oxygen is part of the molecule? _____


