Reakcje chemiczne

Cel -
Wy jasni¢ grup chemicznych



Na ile sposobdéw mozna uporzgdkowac karty?
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Jesli pojawi sie prosba, aby umiescic
sztucce daleko, jak mozna rozwigzac
to w szufladzie?



To jest wieza przy
wejsciu do ziemi
Lego. Co jest
wykonana z wiezy?
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Podstawowg jednostkg ze wszystkie lego

modele sg wykonane z cegty sg nogi. Gdybym
rozbi¢ jedng z nich do gory, to juz nie dziata.



 Rzeczy mogg byc¢ klasyfikowane na
grupy.

« Grupy sktadajg sie zco o
podobnych wtasciwosciach.

* Duze konstrukcje mogg byc
wykonane z mniejszych jednostek
budowlanych. Dojdziesz do etapu, w
ktorym mozna dostac sie do
najmniejsze] jednostki budowlane] -
wszelkie mniejsze i1 to nie dziata.
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Ten watek jest o sortowaniu chemikalia
na grupy. Wspétpracujemy z pierwiastkow

chemicznych




1 Periodic Tabl 2
"I H | eriodic |1aple M 1A va via  vis | H€
3 q 3 T B q 0
2| Li | Be Of Elen‘]ents ¢ |N |Oo | F |Ne
1 |1z 4 |15 [16 |17 |18
FINa [Malue v vE WIE WIE ——vI—— B IE LIPS | ClLAr
S EE
4 kEr
F
a e
26
B Bn
7 Bf Ha 106 107 108 109 110

* | anthanide] 58 59 Gl iR ¥ fi3 fid [iH] i3] A7 [:F ] 70 71

Series Ce| Pr|Nd sm|Eu|Gd| Tb|Dy |Ho| Er |Tm | Yb | Lu
+ Actinide an o1 ez Qs Jed ez [es  Jor e |99 oo [ion [1o2 1oz
Series Th |Pa | U

Pierwiastki chemiczne sg budulcem do
produkcji innych chemikaliow. Mozna tgczy¢

elementy, aby poznaé nowych chemikaliow.
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Pierwiastki chemiczne sg umieszczone
w tabeli o nazwie okresowego. Uktad w

tabeli daje wskazowki na temat grup
elementy mozna podzielic.
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Legend - click to find out more...
H - gas Li - solid Br - liquid
Maon-hetals . Transition Metals Rare Earth hetals Halogens

Alkali Metals Alkali Earth Metals . ather Metals Inert Elements



Cel -
Porownywanie metale i niemetale



Wiasciwosci
pierwiastkow

Metale Niemetale

Silny
Ciagliwy
przewodzg ciepto
przewodzenia elektrycznosci
Dzwieczny
LSnigcy



Elementy

Bloki strukturalne, z ktérych
utworzone sg wszystkie inne srodki
chemiczne Sg wykonane z jednego
rodzaju (czastek) Sg albo

Or non - S
umieszczone w tabeli
elementéow wedtug ich




Elementy

Bloki strukturalne, z ktorych utworzone
sg wszystkie inne srodki chemiczne S3g
wykonane z jednego rodzaju atomu
(czagsteczki) Sg albo metale lub
niemetale Sg rozmieszczone w
uktadzie okresowym pierwiastkow,
zgodnie z ich wiasciwosciami



Badania

Wybrag¢ pieé¢ réznych elementéw (Dwa
muszg byC niemetale, trzy metale)
Rejestruje informacje o nich w tabeli na
aktywny 3

Element plakat —

Uzyj informacji o przygotowanie plakatu A3
na jednym elemencie, ktory Twoim
zdaniem jest wazne lub ciekawe.



Target - opisaé strukture atomowq

O Moge etykietq schemat atomowaq pokazaé
pozycje i optat zwiazanych z protondw,
neutronow i elektronéw. Moge opisac jadro.

() Moge etykietq schemat atomowa pokazania
pozycji lub optat protonéw, neutrondow i
elektronéw. Moge powiedziel, co jest w
jadrze.

‘ Potrafie rozpoznaé réznice miedzy
protondw, neutrondw i elektronéw



‘Elementy sq budulcem innych chemikaliow

*Elementy moga by¢ rozmieszczone w
uktadzie okresowym

‘Elementy sq grupowane wedtug wtasciwosci

-Elementy, ktdre saq dzwieczne, I$niace,
moche, plastyczny, przewodzi ciepto i
elektryczno$é sq metale grupy.

*‘Rézne elementy maja rézne wiasciwosci - to
daje im rézne zastosowania.



Co sprawia, ze element jest sposdb, ze mate
czastki, ktore wchodza w jego sktad sq utozone.

Czastki te atomy.



Kazdy z elementow wykonany jest z szeregu
identycznych wegla.

Iron



Istnieje tylko jeden rodzaj atomu w kazdej
pozycji - zelazo ma tylko atomy zelaza.

Iron



Poszczegdlne elementy wykonane sq z réznych
atomdéw. Atomy zelaza rézniq sie od atomow sodu.

Iron



Tak, to jest atom, a co
sprawia, Ze sq rozne?



Atomy sktada sie z
mniejszych
jednostek.




Protony pozostaé

w jadrze.
(centrum)
Maja dodatni (+)
"~ charge.



NeUTr‘Ony Sq_

rowhiez w jCLdr‘ze.
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Elektrony sq mate
| hie majq
praktycznie
zadnej masy.

Majqg negatywny (-
) optate.

Elektrony
poruszajaq sie
bardzo szybko i
okrazajq jadro,
podobnie jak
Ksiezyc okraza
Ziemie.



Dla Wyréwnania
ObCiClZer'\, nie
zawsze taka sama
elektrondéw w
atomie.
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Podczas badania
by}(O kilka

byty wazne.
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Liczba atomowa
jest liczba
protonow.

Liczba atomowa
€go atomu jeST )
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Liczba atomowa
jest bardzo
wazna, pohiewaz
jest to liczba
wykorzystywane
do
uporzadkowania
elementow ukiadu
okresowego.



Masa atomowa
jest liczba
ciezkich
przedmiotéw w
jadrze.

---1

. Liczba atomowa

' masa tego atomu
bytaby ..
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This atom has'an atomic number of
and a mass of _-

J
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This atom has'an atomic number of
and a mass of _-

J




Elements and atoms.

.. are chemicals.
. are particles.
reereeeseernenenee. @re made of oo
Inan .....ccoveeeene.,all the o.....................s are
identical.
Each .............................. only contains one type of

lefer'en‘r have different

Sodium is and example of an ........................
Sodium is made of sodium ......................S.



Elementy oraz wegla.

Elementy sq chemikalia.

Atomy sq czqstki.

Elementy wykonane z wegla.

W elemencie, wszystkie atomy sq identyczne.
Kazdy element zawiera tylko jeden rodzaj
atomu.

Rozne elementy majq rozne wegla.

Sodu i przyktad elementu.

Sodu z atomoéw sodu.



Target - Definiowanie elementow,
mieszanin i zwiqzkow




Magnesium \__/

ribbon
oxygen

Tlen jest elementem. Jest on wykonany
tylko z atomami tlenu.



Magnesium \__/

ribbon
oxygen

Magnez jest elementem. Jest on
wykonany tylko z atomami magnezu.



Wstrzasnaé magnez w tlen.

Czy istnieje jakakolwiek oznaka reakc i
chemiczne,?



Wstrzasnal magnez w tlen.

Co sie stato z atomami?




Rozgrza¢ Magnez w tlen.

Co sie stafo z atomami?



Rozgrza¢ Magnez w tlen..

Atomy magnezu sq pofaczone z atomami tlenu.



Rozgrza¢ Magnez w tlen.

zos'tafa utworzona nowa substancja. Jego
wlasciwosci sq rozne, aby magnez i tlen.



Rozgrzaé¢ Magnez w tlen.

Nowa substancja jest zwiqzkiem. Zwiqzek jest
substancjq wykonany z awoch lub wiecej
rodzajow wegla, potaczonych ze sobq,



Rozgrzaé magnez w tlen.

The new compound gets its name form
magnesium and oxygen - it is

Magnesium oxide.



Rozgrza¢ magnez w tlen

Nowy zwiqzek dostaje swojq hazwe formularza
magnez i tlen - jest

Tlenek magnezu.



S B . h
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heat TVlenek maghezu

(biaty Pr'oszek)
len /

(Bezbarwny gaz)

Clement



Dokonywanie tlenek magnezu

Kiedy spalone magnez w tlen (powietrze),
dowody fizycznej zmiany byto .....

Kiedy spalone magnezu w tlenie, dowody
przemiany chemicznej byto ......



Dokonywanie tlenek magnezu

Kiedy spalone magnez tlenu (powietrza),
dowody fizycznej zmiany byto to, ze zmienit
maghezu tworzq szarq, bendy metalowych na
biatym kruchym proszku.

Kiedy spalone magnezu w tlenie, dowody
przemiany chemicznej byto to, ze wiele energii
zostat wydany jako swiatto i ciepto.



Target - konceptualizacji siarczek zelaza



Nagrywanie - Oddzielenie zelaza i siarki

W mieszaninie z zelaza i siarki, przy czym atomy
sq potaczone?

Jesli atomy nie sq potaczone, sq one fatwe lub
trudne do oddzielenia?

Jak mozna oddzieli¢ zelaza z siarka w
mieszaninie?

Co sie dzieje podczas testowania siarczek
zelaza z magnesem? Dlaczego jest inaczej?



Co jest odbierany
przez maghes?

Co pozostato w
haczyniu?
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(Szary meTal)\ Zj’@Z@ﬂy

ciepto Zelazo siarczku

/ (Szary state)
siarka

(Z6tty proszek)

Sloment:




Co by sie stato,
gdybysmy prébowali
maghes na siarczku
zelaza?

Czy atomy w siarczek
zelaza oddzielne lub
potaczone?

Mogtoby to utatwic ich
lub trudniej
oddzieli¢?



Iron / sulphur mixture
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Zelazo jest przyciagane przez magnhes. Mogqg ohe
swobodnie poruszal sie, poniewaz nie sq zwigzane
z atomami siarki.




Czastki siarczek zelaza sq magnetyczne, dzieki
czemu sq przyciggane przez magnes. Czagstki
zelaza suphide sq wciggane do magnesu. Siarka
jest potaczona z zelaza, tak przesuwa sie wraz z

L]
-y N lh"n



zwiazek zelazo / siarki



Czeqo sie nauczytfem?

W elemencie, wszystkie czastki sq ........
Czastki w elementy nazywane sq .....

W mieszaninie, czastki sq ......

Gdy elementy facza, tworzg one ........

W zwigzku, atomy ........

taczenie elementéw, aby zwiqzek czesto daje sie



Czeqo sie nauczytfem?

W elemencie, wszystkie czastki sq takie same.
Czastki w elementy nazywane sq atomy.

W mieszaninie, czastki sq oddzielne.

Gdy elementy taczq, tworzqg one zwigzek.

W zwigzku atomy sq potaczone.

taczenie elementéw, aby zwiqzek czesto daje sie
energie.



Projekt krotka -
Produkowac duze (papier) plakat A3

Pokaz albo jak atomy tlenu i magnezu
skfadajq sie tlenek magnezu

Albo jak atomy siarki i Zelaza skfadajq sie
siarczek Zelaza

Dofqcz diagramy atomu (rozmieszczenie),
etykiety lub klucz, notatki

Wy jasnij, jak wiemy, reakcja chemiczna
nastapifo

Uwaga roznice pomiedzy wtasciwosciami
plerwotnych chemicznych i produktow



Target -

Describe breaking compounds



A compound is a chemical which -
*Is made up of two or more elements
*Contains two or more kinds of atoms

*Has different atoms joined together



You saw when we burned the
magnesium in oxygen that
energy was needed to make
the atoms of the different
elements join together.

The source of energy was
heat from the Bunsen flame.



.@ When the atoms were joined
together, this was a
‘@ permanent change.




You found that a magnet
could not pull the atoms of
iron and sulphur when they
were joined together in iron
sulphide.

So, how can we get atoms which
are joined together in a compound
to separate from each other?



Target - Electrocute atoms



This is copper chloride.

Copper chloride is made of
the elements ...

The atoms are joined, so
copper chloride is a ...



Copper choride is
soluble in water. It
dissolves to form a
green / blue solution.




Our job is to try to
separate the atoms of
copper and chlorine in
the solution.

To make this happen we
need to put energy in.
This energy is in the
form of electricity.



12 v power
+ - supply

Copper
chloride
solution

Carbon rod



12 v power
+ - supply

Use a red wire to
attach one carbon
rod to the positive
(+) side of the

power pack

Use a black wire to
attach one carbon
rod to the negative
(-) side of the

power pack



12 v power
+ - supply

The positive (+)
side of the power
pack is called the
anode.

The negative (-)
side of the power
pack is called the
cathode.



12 v power
+ - supply How will we know if

we get chlorine?

How will we know if
we get copper?




12 v power
+ - supply

-Switch on
‘Watch
*Sniff gently




12 v power
+ - supply

A reddish brown
solid formed on
the negative rod.
This must have
been ..

Bubbles of
'swimming pool’ gas
came off from the
positive rod. This
must have been ..



Atoms of copper
and atoms of
chlorine are
joined to make
copper chloride.




The electricity
attracts the
different atoms
to different
rods.




Chlorine is
attracted to the
positive rod.




The energy
from the
electricity pulls
the different
atoms apart. .




We now have
only copper
atoms at the
negative rod.
This is pure
copper element.

It shows up as
a reddish brown
solid on the
rod.




We now have
only chlorine
atoms at the
positive rod.
This is pure
chlorine
element.

It shows up as
bubbles of
chlorine gas.




Target -

Write chemical equations



b+B=12

What is B?

How did you work it out?



b+B=12

This is an example of an equation.

The word equations starts like
equal.

In an equation whatever is on one
side is equal to the other.



Magnesium + oxygen — maghesium oxide
g Y9 g

This side of the .. the products.
equation is the These are the
reactants. They chemicals

take part ina produced in the
reaction to make ... reaction.

This symbol shows
what changes to what.

>




Use the reaction cards to make up the equations
for the reactions in Activity 9.

Magnesium | |oxygen| | —— | |Magnesium

oxide

Reactants > Products

Fill the answers in on the sheet for Activity 9



- Take the practice test on the next page.

*The test is open book - you can go back and
look things up if you need to.

*When you are finished, you will need to mark
someone elses test.



I know that a chemical reaction has taken place
because I can detect -

*A change in temperature
*A change in state (solid, liquid, gas)
*A change in colour

*A change in the chemicals present (new
products)

All chemical reactions involve some form of
change.



/

Physical changes

Changes in the
properties of the
chemicals involved.

State
Colour

temperature

Changes

Chemical changes

Changes to which
chemicals are present

New products

Energy change



Cheese melting under a grill Physical
Skin going brown under a sunbed Physical

Acid neutralising an alkali to form Chemical
salt and water

Sugar dissolving in tea Physical
Tea going lighter when milk is added  Physical
Dough turning into bread in the oven  Physical

Magnesium burning to make

. . Chemical
magnesium oxide

Copper chloride being electrolysed to chemical
copper and chlorine



Targeft -
Identify common gases



Some chemical reactions have physical changes
which go with them.

If we know what physical reaction should take
place, they can be a test for a reaction.



/

Physical changes

Changes in the
properties of the
chemicals involved.

State
Colour

temperature

Changes

Chemical changes

Changes to which
chemicals are present

New products

Energy change



Cheese melting under a grill Physical
Skin going brown under a sunbed Physical

Acid neutralising an alkali to form Chemical
salt and water

Sugar dissolving in tea Physical
Tea going lighter when milk is added  Physical
Dough turning into bread in the oven  Physical

Magnesium burning to make

. . Chemical
magnesium oxide

Copper chloride being electrolysed to chemical
copper and chlorine



Two silvery grey metals are held in a bunsen
flame.

One does nothing, the other bursts into white
flame.

Which metal was magnesium?




Knowing what physical changes we expected has
given us a test for magnesium.

We can tell which is magnesium by the physical
changes we see.

Which metal was magnesium?




This is a test tube of colourless gas.
What tests could tell us what it is?
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~
... but when is it safe

for me to take my
helmet of f?




This is a test tube of colourless gas.
What tests could tell us what it is?

I

Burning splint at the mouth
of the test tube.

What physical change do you see with hydrogen?



This is a test tube of colourless gas.
What tests could tell us what it is?

Glowing splint into the test
tube.

What physical change do you see with oxygen?



This is a test tube of colourless gas.
What tests could tell us what it is?

\ Shake up with lime water

What physical change do you see with carbon
dioxide?



Testing colourless gases

Test for | Physical change

oxygen glowing splint
hydrogen | Burnswitha___
Carbon

dioxide

Turns lime water




Testing colourless gases

Test for | Physical change
oxygen Relights glowing splint
hydrogen | Burns with a pop
Carbon

dioxide

Turns lime water cloudy




Target - identify a gas

O I can use my knowledge of physical changes to
identify oxygen, hydrogen and carbon dioxide.
I can state a test and expected result for

each.

O I can use my knowledge of physical changes to
identify two colourless gases. I can state a
test for oxygen, hydrogen and CO..

I can interpret group results to identify
oxygen, hydrogen and CO..




Target - identify a gas

Oxygen Hydrogen Carbon dioxide

A ! Pops y

% Cloudy

: Burning splint
§hake with ot the mouth
lime water

\/
Relights Glowing splint

inside



Identifying a colourless gas

We collected ___ samples of gas.

In the first, we put a splint at the
,and listened for a ____. This tested to see
if the gas was .
In the second, we put a splint right
and looked to see if it . This was

to show if the gas was
In the last, we shook the gas with
and looked to see if it went

This was to test if the gas was
The test that worked was ...................




Target -

Design chemical races



What affects how quickly wood burns?

List 5 things you
could change to win
the race.



How does the size of the pieces affect how
quickly wood burns?

What do you think will
happen -

‘the small the pieces
the it
will burn.’




Our race is between -
-Sawdust
*Shavings

‘Lump

List 3 things you need
to keep the same to
make the experiment
fair.



Results

Size of particles | Time for sample to
burn

sawdust

shavings

lump




Conclusions (what the results mean)

The smaller the particles of wood, the
the sample burns.




Recording - A3 sheet; 4 essential elements




How does the concentration of acid affect how
quickly it reacts with marble chips?

\o/ \Z/ \8/

Strong medium weak
acid acid acid



Conclusion -

The stronger the acid, the
reacts with marble chips.

It



Conclusion -

The stronger the acid, the faster it reacts
with marble chips.



Conclusion -

The stronger the acid, the faster it reacts
with marble chips.



Each group will get a diagram of an experiment.

Your job is to -

‘Fill in any labels missing

‘Write the aim of the experiment (what you
are trying to find out)

‘Write a sentence to describe the result of
the experiment (what happened)




Magnesium
ribbon

Aim -

Result -

What this was trying to show -



Iron + sulphur

What this was trying to show -



12 v power

Aim -
+ - supply

Result -

What this was trying

Carbon rod
to show -

Copper
chloride
solution




Aim -

/\ Result -
A .

What this was trying
to show -




Aim -

/\ Result -
A .

What this was trying
to show -




Aim -

Result -

What this was trying
to show -



Aim -

Result -

Lime water What this was trying

U to show -




Aim -

Result -

What this was trying
to show -

Wood samples



Marble chips Aim -

Result -

/ 4, \
\S/ \3/ \S/
Strong medium weak
acid acid acid

What this was trying to show -



Type of Time to burn
wood (min)
sawdust 3
shavings 8
Sam did the block 10
experiment with

sawdust, wood
shavings and a wooden
block. He timed how
long it took for them Write a conclusion for
to burn completely. the experiment.

Draw a bar graph fto
show the results.



Temperature oC | Time (min)
10 15
Pz Marble chips |20 12
\S/ 30 8
St 40 :
50 2
Jo did the
experiment at 60 1
different ,
temperatures. Show the results on a line

She measured graph

the time for the  Wpite a conclusion for the
fizzing to stop.  experiment






Electrolysis of copper chloride

=)




A - label the parts of the apparatus
Name the atoms.

B - What physical changes do you see?
What happens at the two different
rods?

Draw on the atoms as they would be
arranged now
Label the atoms

Write a note to explain -

*Why electricity was heeded

*How you knew you had copper

*How you knew you had chlorine
*What has happened to the atoms of
copper and chlorine



