Solids, Liquids and Gases
esson plan, experiments, worksheets &
o *' assessment.

<

o Australian Curriculum
' Science Year 5 - ACSSUQ77 and ACSHEO081

Changing Matter from one state to another

Adding 1o matter can coure the matter fo From cre state o ansther. Hene we.
are odding thermal encrgy (heat) to change from a solid to a ligwd fo a gas. ice fo water o
steam (or vapour). Yeu con reverse this by taking amay energy - allowing steam 1o Turn back fo
R S S5 e § Gaven = - e students i eoch roup and then put afthe number 13 fogether. 25 togeiher. ic. 50 ey form new liguid and freezing the liquid o become ice. You can also change mafter mation and pressre.
Subject; Sewn Topic: Salios, Liquids 8 G

el o sl Wihen heat s applied 1o o sold. it porticles begin 1o vibrate fester end tend fo move farther
part. They meve even further aport and meve even faster o the liquid furne info @ gas.

2L
ook iha?

Scwnce { Yave §) Scwcn Unduesing | Coanica

g 03 coceg
sy

o nave siudenis undsrstarrd | Teaching Siraiegies: KWL charl group | Assessment
thet matter = made up of s, Iquds and | ctvites, ik par shae, micragnane e molecues n sach state using worksneet
hands-cn Snuderts snow 1har Qrowh In KarTing using 3
xparimonts AL Chant

ncicstore) s raster can change sune
‘depercing on temperasre or a chemcal
raaction.

Resources: plasic 5p lock bags, bicarb of soda, vinegar, beioors,
furrel (1 possibie). camera, piasti bottes, spoons. Prevdus

Faw 0 ey know e s Gus f hey can' see 7

5. (orck. book,
e ), i water, pdce, wind B they woulc appesr i the cifterent sizies of matter

e e ;
i o vl et 28 ot e g o s | i g g g o S S
et e peelybd

L Addwater o zipleck bage and freeze overnight.
Creating a Gas from a chemical reactio) % Sitn 59 19 etodente eograwpe of siudemts 1o cbesve the peopartis, Ak quertirs
This sctivity helpe children see that gas exists even theugh you cannot see
centainer i i trapped in The bi-carb seds rezcts with the vinegar . "

together. preducing the gas carben diexide. Boking sodd is o bicarbenate ing a Gas from a chemical reaction

vintger is en acetic acid (HCH3COO). Note: Make sure students are ston itz even heugh you camnct see it as it makes the

experiment o the 2ip lock beg con buret ith the viegar when ¢ e mied
on

R carben diexide. Baking soda is @ bicarbonate (NoHCO3)
Solids, Liquids & Gases | ")
‘owel or tissoe

goe
vinegar s en acetic acid (HCH3COO). Note: Make sure students are stending awsy frem
What do you know | What do you want to | What have you learnt
about solids, liquids, | know about solids, about solids, liquids
and gases: liquids and gases? and gases?

Yeu willneed vinegar. bivcarb, belloen. bettle
#funnel {optional). T mode my own with paper.

g.m;fqml«puu of bircarb inte o tiesue o poper towel ond

Properties of Matt

Write downall the properties and examples of solid:
you have learnt. Matter is what makes up everything 3. Attach the ballccn securely 1o the fop of
Takes up space. Properties describe haw something | the Botsle without letting the bi-card erter

sete

4. Tipthe bicarb into the
bottle end wetch the balloon
Slom p o 1 trape the gz,

Write downall the properties and examples of solids,
liquids and gases that you have learnt.

States of Matter and Molecules
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KWL Chart

Solids, Liquids & Gases

What do you know
about solids, liquids,
and gases?

What do you want to
know about solids,
liquids and gases?

What have you learnt
about solids, liquids
and gases?




Microphones for group activity.
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Properties of Matter

Write down all the properties and examples of solids, liquids and gases that
you have learnt. Matter is what makes up everything around you...anything that
takes up space. Properties describe how something looks, feels and acts.
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Properties of Matter - example (answers will

vary l

Write down all the properties and examples of solids,
liquids and gases that you have learnt.

SOLID

LIQUID

A

<

N

Solid Examples

Properties

wood
desk
brick

apple
rock

have a definite shape so they
don’t change their shape easily
Have a definite mass

Have a definite volume

Liquid Examples

Properties

N—

GAS

milk
water
oil
juice

Does not have a definite shape.
They take the shape of the
container they are in.

The particles of liquids move
around more and are further apart
than in a solid.

Have a definite mass

Have a definite volume

Gas Examples

Properties

oxygen
air

wind (moving air)
hydrogen

steam (the part you
can’t see)

Does not have a definite shape.
You can trap a gas inside a balloon
but it will escape if there is a hole.
Does not have a definite mass
Does not have a definite volume
We cannot see gases but we know
they are there because we may be
able to see them/smell them.

Gas particles do not attract each
other — they don’t like to touch
but sometimes they collide.

The particles move around faster
and further apart.
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Changing Matter from one state to another Experiment

Adding energy to matter can cause the matter fo change from one state to another. Here we
are adding thermal energy (heat) to change from a solid fo a liquid to a gas...ice o water to
steam (or vapour). You can reverse this by taking away energy - allowing steam to turn back to
liquid and freezing the liquid to become ice. You can also change matter motion and pressure.
When heat is applied to a solid, its particles begin to vibrate faster and tend to move farther
apart. They move even further apart and move even faster as the liquid turns into a gas.
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You can do a simple experiment o show how matter changes from one state to another by

using water.

1.  Add water to zip lock bags and freeze overnight.

2. Give bags to students or groups of students to observe the properties. Ask questions
while they do, e.g. Can you change the shape? Can you remove it from the bag and it still
stay the same?

3. Using tape, tape the bags to a sunny window and observe what happens. Get children to
observe properties again, e.g. can you change the shape? Would it stay the same shape if
you removed it from the bag?

4. Pour all the water from the bags into a saucepan or kettle. Boil the water until it turns
into steam. Note you can't see gases, so the steam that you see is the gas condensing (o
change from a gas into a liquid). If you look closely, you should be able to see a gap
between the kettle/saucepan and the steam that you see.

5. If you want to go another step..the water can then be frozen again.

Dr Karl on Steam @ https://twitter.com/doctorkarl/status/601333513091178496
Describing the invisible properties of gas on TedEd @ http://ed.ted.com/lessons/describing-
the-invisible-properties-of-gas-brian-bennett

Other ideas
- place chocolate, butter, ice cream, ice blocks (solids) on a plate in the sun and observe what
happens.



Creating a Gas from a chemical reaction
This activity helps children see that gas exists even though you cannot see it as it makes the
container it is trapped in expand. The bi-carb soda reacts with the vinegar when it is mixed
together, producing the gas carbon dioxide. Baking soda is a bicarbonate (NaHCO3) and
vinegar is an acetic acid (HCH3COO). Note: Make sure students are standing away from
experiment.

Tt

You will need vinegar, bi-carb, balloon, bottle, 1. Add some vinegar 1o a bottle.

funnel (optional). I made my own with paper.

FIT SRR
9 \id'i Rt
k. w\u\sl K . < ey .'m'.
Ve PR R e
3. Attach the balloon securely to the top of
2. Add a couple of tablespoons of bi-carb to the bottle without letting the bi-carb enter
the balloon. the bottle.

4. Tip the bi-carb into the
bottle and watch the balloon
blow up as it traps the gas. )




Creating a Gas from a chemical reaction 2
This activity helps children see that gas exists even though you cannot see it as it makes the
container it is trapped in expand. The bi-carb soda reacts with the vinegar when it is mixed
together, producing the gas carbon dioxide. Baking soda is a bicarbonate (NaHCO3) and
vinegar is an acetic acid (HCH3COO). Note: Make sure students are standing away from
experiment as the zip lock bag can burst.

You will need vinegar, bi-carb, zip-lock bag and
paper towel or tissue.
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1. Wrap up a couple of tablespoons of bi-carb into a tissue or paper towel and place it into one
corner of a zip lock bag.
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1. Holding the corner where the bi-carb is, add vinegar to the bag and quickly seal the zip lock.
Stand away from the bag and make sure it is in a sink or outside. Watch the vinegar react with
the bi-carb and expand the zip lock bag. I+ may make the bag BURST, so be aware of safety.



