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Eroded Soil (https://www.woodlandtrust.org.uk/blog/2015/06/soil-erosion-a-big-cost/)

Sewage Treatment Plant (http://www.boundless.solutions/sewage-treatment-plant/)
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Drinking Water (https://o-ring.info/sk/priemyselne-odvetvie/vodarensky-priemysel-pitna-voda-/)

Sea (http://www.mezizenami.cz/zdravi/leciva-sila-more)
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Tsunami (https://tema.novinky.cz/tsunami)

Well in the Desert (https://theholylandwithrichandcheryl.com/2017/09/08/holy-land-well-or-a-
monument/)
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Water Pitchers (https://www.beremese.cz/market/sklenice-lahve-vino-napoje/5gnw/karafa-dzban-
na-vino-vodu-nealko/)

Aqueduct (https://cs.wikipedia.org/wiki/Akvadukt#/media/File:Pont du Gard Oct 2007.jpg)

Co-funded by the
Erasmus+ Programme
of the European Union



ete,
[ =
I n C I u S |VI e ° Module 5 Different Perspectives on Current 14
Ecological Problems

Intercultural learning in Science and Mathematics
initial teacher education

Activity 2.1 Proposal for Water-card
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(choice one of next context: (1) natural-microscopic, (2) natural-macroscopic, (3) economic, (4)
political, (5) cultural and (6) mysterious)

Nr. ......
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Activity 3.4 Examples of Proposals for Experiments

Water cleaning by filtration

One of the basic drinking water treatment methods is filtration. Various materials are used in water
treatment plants. For experiment we can use polluted water and for its filtration we can examine
various materials as sand, gravel, stones, but also active carbon, paper, cotton wool, etc.

Sand filter principle

inlet === . 3 . (http://www.chemistry.wustl.edu/~
pipe used - -
to lrtrodies edudev/LabTutorials/Water/PublicW
backwater for aterSupply/images/filtration.jpg)

cleaning filter

outlet <e— under drain
I

Filtration in school lab

(http://www.multip.cz/editor/image
/eshop products/bz-84738 |l.png)

Sand filter model

(http://www.chemiehrou.funsite.cz/
img/DSC02113.JPG)
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Water cleaning by other method like filtration

In the laboratory, we need to work with water that does not contain any minerals. We treat such water
by a method called distillation. This method can be shown in an improvised apparatus with tea, orange
juice or a food dye solution.

Distilation device

(http://www.simax.com/fota/shops/
367-1.jpg)

Distilation in school lab set

(http://slideplayer.cz/slide/2468090
/8/images/11/Destilace+Popi%C5%A
1+zjednodu%C5%Alenou+destila%C
4%8Dn%C3%AD+aparaturu+a+pr%C
5%AFb%C4%9Bh+destilace+roztoku+
modr%C3%A9+skalice..jpg)
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Water has interesting surface

Surface tension is the effect in which the surface of the fluid acts as an elastic film. Surface tension
causes some types of insects (such as water meters) to move around the water. Therefore, we can put
small things on the surface and they will remain there. In second step, we can add liquid soap or
detergent, the surface tension of the water decreases and the floating thing drops to the bottom.

Water insect on the surface

(https://upload.wikimedia.org/wikip
edia/commons/thumb/3/36/Wasser
1%C3%A4ufer bei der Paarung cro
p.ipg/220px-
Wasserl%C3%A4ufer bei der Paaru
ng crop.jpg)

Coin on the water surface

(http://www.zsletohrad.cz/eu/chemi
e/foto/pokus21/foto3.jpg)

Water density and swimming

The density of water increases with the amount of dissolved salts, so swimming in saltwater is easier.
This fact can be demonstrated by a simple experiment at which we will use various objects and water
in which we will gradually dissolve the salt.

Swimming things

(https://sf.zcu.cz/data/2013/sf2013
05 5.pdf)
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Water is interesting solvent

Water is an important solvent, solvents play a significant role in analytical methods such as
chromatography. It can be shown by chromatography of water-soluble marker dye on white chalk or
on filtration paper (or piece of newspaper).

Water-soluble marker dye (brown)
on white chalk during the
chromatography

(http://www.zsnachtu.cz/ /rsrc/145
8232443246/vyuka/predmety/labor
atornipracezchemie-
8rocnik/chromatografie-
jecernaopravducerna/chromatografi
€%20na%20k%C5%99%C3%ADd%C4
%9B.jpg?height=200&width=133)

Paper chromatography of dye from
bon-bons (brown)
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Water shows paradoxes (i.e. density/temperature, coherency, ice/liquid water etc.)

Water performs many paradoxes. One of them is its density of different state. Liquid water has higher
density as solid water (ice). It means that the volume of the same weight of ice (or snow) water is
higher than volume of liquid water. Ice is floating on the water surface, cube of ice is faster soluble in
pure water like in water solution of kitchen salt.

Arkticka ledové Cepicka plave na hladiné. Kdyby roz-  ||[F ]
tala, mélo by to na hladinu mofe jenom maly vie ||
Na wwmn;;: kterym to prokadete, budete potfebo-  I|* Water level with pieces of ice and
:“‘k'm"‘)t v velou shdenénou misiis a provido. ‘ after their dissolution
ak na to

Kostiy ledu

(http://metmladez.wz.cz/metdeti/p

1. Napliite misku do polovi-

ny vodou. Pridejte deset kos- |\ okusled.i
tek ledu a zméfte viSku vody, ST T T okusled.jpg)
Ujistéte se, te viechny ledové G =77 >
koatky plavou ve vodé, :
Pranitko %

2. Pockejte, aZ SR ‘~\ :
kostky ledu roztaji. = [ =

=7 Vods
3. Az led roztaje, -
zméite o ySku = Hiadi
vody. PELAR I brménl::;:,

¥ niESi. nez byla

Piece of ice in pure water (Cista
voda) and in saline solution (voda
+s0l)

https://translate.google.cz/?hl=cs
- cs/en/solny roztok

Cista voda voda + sul
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Water circle

Water in nature is in a continuous circle cause sun energy. This principle can be shown by simple
demonstration with water in small plastic bag glued on the window. More sophisticated variant of the
experiment can be performed with a glass container covered with a plastic foil.

Picture of water cycle

https://theses.cz/id/9cri1l3/STAG701
67.pdf

Water cycle in platic bag
https://i.pinimg.com/564x/be/3d/8e
/be3d8e051457105f1ab655f3624a8
eb3.jpg

Model of water cycle

http://www.lepsiageografia.sk/uploa
ds/2/6/0/1/26017850/2412694 orig
.png

zavazie
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Water has power (turbines, pumps)

Water can do work, such as water mills, water turbines ... We can demonstrate the power of water
through a simple experiment with water and plastic bottle.

Power of water and gravitation

http://www.fyzikahrou.cz/fyzika/jed
noduche-pokusy/co-umi-voda-a-
vzduch

a4

Water evaporation

Evaporation is the conversion of the liquid state into gaseous state. Its speed is dependent on the
surface size of water surface. It can be demonstrate with water in several containers with different
diameters, weight loss can be monitored on scales (to obtain more representative results ethanol can
be used).

Surface size influence to liquid evaporation http://fyzikalnipokusy.cz/1721/zavislost-rychlosti-

vyparovani-na-obsahu-plochy-hladiny-kapaliny
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Water and diffusion

Diffusion is the movement of molecules or atoms from a region of high concentration to a region of
low concentration. It can be shown with simple experiment with water and ink dye. In second step,
the influence of temperature on speed of diffusion can be presented with cold and hot water and tee
bag.

Diffusion of dye drop in water (http://www.vedanasbavi.cz/orisek-63-zs-vnb-iv-07-
difuze?ID _mesta=61&IDp=5)

The tee bag in cold and hot water
(http://www.mvp.cufo.cz/materialy/10.html)

More information about WATER you can receive for example on the link:

http://www1.Isbu.ac.uk/water/water_sitemap.html

Co-funded by the
Erasmus+ Programme
of the European Union




