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Matter Investigators: Uncovering Elements,
Compounds, and Mixtures for Indie!

Hey Indie! Get ready to become a 'Matter Investigator'! Today, we're going to explore the amazing
world of chemistry by figuring out what everything around us is made of. We'll learn about the basic
building blocks called elements, what happens when they team up to form compounds, and how
things can just hang out together as mixtures. It's going to be fun and a bit like solving a puzzle!

Learning Goals for Today:

By the end of this lesson, you'll be able to:

¢ Clearly explain what elements, compounds, and mixtures are.
¢ Give examples of each from everyday life.

¢ Tell the difference between them like a pro!

¢ Look at things around you and classify them.

Part 1: The Absolute Basics - Elements!

Imagine you have a giant box of LEGO bricks, but each color is a totally unique type of brick that
can't be broken down into smaller, different LEGO pieces. That's kind of like an element!

Definition: An element is a pure substance that cannot be broken down into simpler substances by
chemical means. It's made up of only one type of atom.

¢ Think of elements as the fundamental 'ingredients' of the universe.
e Examples:
o Oxygen (0): The gas we breathe.
o Gold (Au): A shiny, valuable metal.
o Carbon (C): Found in diamonds, coal, and even you!
o Helium (He): The gas that makes balloons float.
¢ Scientists have a special chart for all known elements called the Periodic Table of Elements.
You can look one up online - it's like a master list of all the universe's 'ingredients'! Each
element has its own unique symbol (like O for Oxygen).

Key takeaway for Elements: Pure, simple, can't be broken down further by normal chemistry.

Part 2: Teaming Up - Compounds!

Now, what if those unique LEGO bricks (elements) could click together in very specific ways to build
something new, like a LEGO car or house? That's like a compound!

Definition: A compound is a substance formed when two or more different elements are
chemically bonded together in a fixed ratio.

¢ When elements combine to form a compound, the compound has new properties that are
different from the original elements.
¢ Think of it like baking a cake: flour, sugar, and eggs (elements/simpler ingredients) combine to
make a cake (compound) which is very different from the individual ingredients.
e Examples:
o Water (H20): Made from two Hydrogen atoms and one Oxygen atom chemically
bonded. Hydrogen and Oxygen are gases, but water is a liquid at room temperature!
o Table Salt (Sodium Chloride, NaCl): Made from one Sodium atom (a reactive metal)
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and one Chlorine atom (a poisonous gas) chemically bonded. Together they make the
tasty salt we use on food!
o Sugar (Sucrose, C12H22011): Made from Carbon, Hydrogen, and Oxygen atoms
chemically bonded.
¢ The chemical formula (like H20) tells you exactly which elements and how many atoms of each
are in one molecule of that compound. It's always a fixed recipe!

Key takeaway for Compounds: Different elements chemically bonded, fixed ratio, new properties.

Part 3: Just Hanging Out - Mixtures!

Okay, back to LEGOs. What if you just tossed a bunch of different colored LEGO bricks into a bin? Or,
what if you built a car and a house and put them next to each other on a playmat? That's a mixture!

Definition: A mixture is made up of two or more different substances (elements or compounds)
that are physically mixed together but NOT chemically bonded. Each substance in a mixture keeps
its own original properties.

¢ The amounts of each substance in a mixture can vary (not a fixed ratio).
¢ Mixtures can usually be separated back into their original components using physical means
(like filtering, sieving, evaporation, magnets).
e Examples:
o Air: A mixture of gases like Nitrogen (element), Oxygen (element), Argon (element), and
Carbon Dioxide (compound).
o Lemonade: A mixture of water (compound), lemon juice (itself a mixture of compounds
like citric acid and water), and sugar (compound).
o Soil: A mixture of minerals, tiny rock pieces, organic matter, water, and air.
o Trail Mix: A mixture of nuts, seeds, dried fruit, and maybe chocolate chips. You can still
see and pick out the individual parts!

There are two main types of mixtures:

1. Homogeneous Mixtures (Solutions): These look the same throughout. You can't easily see
the different parts. Examples: saltwater (salt dissolved in water), air, sugar dissolved in tea.

2. Heterogeneous Mixtures: You can easily see the different parts, and they are not evenly
mixed. Examples: sand and water, a bowl! of cereal with milk, a salad.

Key takeaway for Mixtures: Substances physically combined, not chemically bonded, components
keep their properties, variable proportions, can be separated physically.

Activity Time: Kitchen Chemistry Concoctions! []

Let's get hands-on! Grab your materials for this experiment. For each step, observe carefully and
decide if you're making a compound or a mixture (and if it's a mixture, is it homogeneous or
heterogeneous?). Record your observations!

Adult supervision or help might be good for this part, just in case of spills. Use a tray!

1. Salt + Water:
o Add a spoonful of salt to a cup of water and stir well until the salt dissolves.
o What do you see? Can you still see the salt? Is it an element, compound, or mixture? If a
mixture, what type? (Answer: Homogeneous mixture/solution)
o How could you separate the salt and water again? (Hint: Think about what happens if you
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leave saltwater in the sun. Answer: Evaporation)
2. Sugar + Water:
o Add a spoonful of sugar to another cup of water and stir well until it dissolves.
o Compare this to the saltwater. Is it an element, compound, or mixture? If a mixture, what
type? (Answer: Homogeneous mixture/solution)
3. Sand (or Soil) + Water:
o Add a spoonful of sand/soil to another cup of water and stir.
o What happens? Does the sand dissolve? Can you see the different parts? Element,
compound, or mixture? If a mixture, what type? (Answer: Heterogeneous mixture)
o How could you separate these? (Hint: Pouring carefully, or using a coffee filter. Answer:
Decanting or filtration)
4. Oil + Water:
o Carefully pour a small amount of vegetable oil into a cup with some water. Stir it gently.
o What happens? Do they mix? Element, compound, or mixture? If a mixture, what type?
(Answer: Heterogeneous mixture - they are immiscible)
o (Optional: add a drop of food coloring to the water *before* adding oil. Where does the
color go?)

Discussion: Even though salt and sugar *dissolve* in water to make mixtures, remember that salt
(NaCl) itself is a compound, sugar (Ci12H22011) is a compound, and water (Hz20) is also a compound!
We are mixing these pre-existing compounds together.

Interactive Challenge: Category Sort! []

Time for a quick brain game! Using your index cards, write down the names of different substances
(or use the actual items if you prepared them). Here are some ideas: Iron, Oxygen, Water, Carbon
Dioxide, Air, Salty Water, Fruit Salad, Copper, Sugar, Helium, Dirt with Rocks.

Create three areas or label three pieces of paper: "ELEMENTS," "COMPOUNDS," and "MIXTURES."

Now, take each card/item one by one and decide which category it belongs to. Place it in the correct
area. Explain your reasoning for a few of them!

For example:

¢ "lIron goes in ELEMENTS because it's on the Periodic Table and can't be broken down simply."

¢ "Water goes in COMPOUNDS because it's H20, made of Hydrogen and Oxygen chemically
bonded in a fixed ratio."

¢ "Fruit Salad goes in MIXTURES because it's different fruits physically mixed, and | can still see
and pick out each type of fruit."

Lesson Recap & Real-World Hunt! []Q

Awesome job, Matter Investigator Indie! Let's quickly review:

¢ Elements: Purest, simplest substances (e.g., Oxygen, Gold). Made of one type of atom.
¢ Compounds: Different elements chemically bonded together in a fixed ratio, with new
properties (e.g., Water H20, Salt NaCl).
¢ Mixtures: Substances physically mixed, not chemically bonded. Components keep their
properties and can be separated (e.g., Air, Lemonade, Soil).
o Homogeneous: Looks the same throughout (e.g., saltwater).
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o Heterogeneous: Can see different parts (e.g., sand and water).
Your Mission (should you choose to accept it): Over the next day, try to find and list:

¢ 3 examples of ELEMENTS you can identify around you (think about materials things are made
of - like an aluminum can or copper wiring, if visible safely!).

¢ 3 examples of COMPOUNDS in your home (think about ingredients or cleaning supplies -
check labels with an adult if needed!).

¢ 3 examples of MIXTURES you encounter (this should be easy - food is a great place to start!).

Discuss your findings! Why did you classify them the way you did?

Think Deeper (Optional Extension):

¢ Pick one element from the Periodic Table. Research what it's used for and one interesting fact
about it.

¢ Pick one common compound (like baking soda - sodium bicarbonate, or vinegar - acetic acid
solution). Find out which elements it's made from.

¢ Think about how you might separate a mixture like muddy water into its components as
thoroughly as possible. What steps would you take?

Great work today, Indie! You're well on your way to understanding the stuff that makes up our world!
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