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The lab is @ giant maze!
Help me Find the Crys+al I I0st among the FlIasks!
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Let’S play With Symmetry!
LOOk At the picture below.

The red line CutS the picture intO tWO perfetcly equadl parts!

All the Objects that Can be divided intO tWO Or more equal parts by
something, called an «element OF symmetry>, are called SYMMETRICA
OBUECTS.

The elements OF Ssymmetry can be axes (as represented above),
planes (if we consider aiso the third dimension) and points +00.

1) FIND AND DRAW, IF THERE ARE ANY, THE AXES OF SYMMETRY.
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2) Draw the missing axes OF symmetry @) O

3) Crop the watermeion beiow, and put a pencil through itS centre.
NOW Spin it FASteEr and raster: what do you see?

IN this case, we can call the pencil @ “ROTATION AXIS”, because the picture
yOU cropped doesn't change by rotating (Spinning) it.
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4) Imagine +0 Spin all the Figures represented below.
DO they have one or more rotation axis? For whiCh angles?

ORN®

ANGLES
90° - right angle

h

180° - Flat angle

S o

120° - Obtuse angie

/
@
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Let’S play with patterns!

When you repeat many +imes the same shape, following a certain
order, you create a “PATTERN”. O

Inacrystal, atoms or molecules are dispiayed periodically in a precise
order, WithOut leaving any por+ion Of space empty.

The triCky thing is, N0t every geometric shape can completely rill a 2D
(Or a3b space).

EXAMPLE:

This is a pattern
created using
triangles. The
triangles can be
displayed Without
leaving any empty
space between them.

ISit possible tO crease a pattern with these shapes?

paralielograms PeNntagons
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The snake was starving and ate some letters!
Fill the gaps with the letters written on the snake.
EACh letter can be used more than once.

C_y_TALLO_RA_HY
X- __YDI__RA_T_ON Iy

el L y £
UN__ _EL_

_O_YMO__H
A__O RO E
_RA_H_TE
ID_OXY_PATH_IT_
_RY_TAL _AT__CE
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ROSALIND FRANKLIN: @ StOry about anincredible SCientiSt and how sometimes O
life iS NOL PAir.
Fill the gaps With the Wwords written below.

@)
ROsalind
Franklin

WORDS
DNA, BritiSh, 1920,

X-ray diPFracsion,

wa+son, Crick, NObel

1958, - LONdON.

ROSaAlind Frankliinwas a Scientist and crystallographery Who was

___,obtained by _-

bornin in l .....
TOday she is well known FOI her bedutiful pictures of dOU’\GliX OF
a

ANyway, tWo scientistS OF the cambridge university, nd

Stole her wWork and put their names on it.

ROSAlind Franklin diedin ___
awaraded FOF her discoveries.

arter alongiliness and without being

In 1962, WAtSON and Crick received the _____ Prize pOr discovering the
structsure Of DNA, and they didnt rerer +0 Franklin's work at qil.

ROSaliNd Franklin’s Contribution +tO Chemistry and biology
was recognized by thescientific community
many vyears arser her death.
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The |ab iS @ mess! Help With the tidying up Iooking FOr:
- d rubber duckie and a bag
- tWO boXes ordered on the Net, d PASt-FOOd paper bag
- @ turtle and a pink, smiling jelly
- an intruder and a smiling little ball
- SOmething lePrt ON the FIOOT by the intruder
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FLASKS:
ERLENMEYER FLASKS:










ROentgen discovered X-rays, but
he used his wife as Iab ras For;
PIrst experiments. The FAMO
picture represents his wire's
With a giant ring!

IN Mexico therej
as Naica cav
longer tha
+han 2 met

known

FAMOUS SWArowsky Crystals
are just made oF Frosted
glass!

ANd as you may kno
NOt A Crystal, but
amorphous solid!
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MiChele couldn't casChethe bus and he iS NOW late FOr Chemistry Class! Help
him reach the ClasSs at centre or the building.

o

O
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Coystals Ny d

Inside ice-cream you can Find tiny ice
crystals, mixed With sugar in a well derined
Propor+ion. When ice-cream is left in the
Pridge FOr some days, the number orice
CPYStalS grows: NOW the proportion is I0st
and ice-Cream is not as tasty as it Was,

AAAN AAAAAA
Did yOU knOw that pencil leads are maade of |
graphite? Graphite is a crystalline and carbon-
based material, wnhere atoms are displayed in
layers and, in each layer, they are Foundin an
hexagonal pattern, just like a beehive! ii U H U ﬂ U U

Have you ever eaten parmesan cheese?
IR yes, you may have noticed Ssome white
SPOtS On it SUrface: N0 worries, it’'s N0t
MOld, those Spo+S are just tyrosine
crystais, and they are index or long
seasoning. That cheese Will be delicious!
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MatCh the Crystails (On the Ieft) +O their use in everyday lice (on the

right)

O

G

nn N )

Y\

sucrose

Tyrosine

silicon

sodium chioride

Graphite

Diamond

Quartz

Ice
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Read the text and answer the questions: true or Faise?

ChOCOIate: just hearing this Name is enough +0 imagine how a piece OF it
WOUld Melt in YOUr mouth. I+’S SO yummy an +asty!

ANd then...you leave it in the Pridge FOr more or less a week and What
happens?

ON itS SUrrace you can see a White powder, and the Chocolate iS Not as
tastier as it Was. But why?

Inside ChOCOIGte there are many Cocod butter crystals, that can be
ordered in Six different Ways, each one or them is called “polymorph».
sadly, not all the SiX POliMOrphs are yummy +0 edt: just the So called
«“polymorph 5» is! Leaving the Chocolate in the Pridge FOr a while,
pOlymorph s becomes “polymorph 67, With different chemical and physical
properties, Such as the melting point. DONt WOrry! POlymorph 6 is just less
tastier £than polymorph s, but yOu Can eat it as well

1) There arent Crystais in Chocolate. True or Falise?

2) Chocolate doesn+ change With time. True or Falise?

3) Leaving Chocolate untouched FOr a While, ploymorph s becomes
polymorph 6: True or faise?

4) POIyMOrph s is White Chocolate, While polymorph 6 is dark chocolate.
True or Faise?

5) yOU can Still €at polymorph 6 Chocolate: true or Faise?
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A Crystdalis a solid material wnere atoms, or molecules or evenions are
packed and ordered in 3D space.

The same atoms (Or molecules) can be ordered in difFerent ways, called
polymorphs. NOW imagine that the briCcks represented beiow are atoms (or
molecules). By imaging the waills in three dimensions, can you say whiCh wailis
acrys+ai? And Which walls are polymorphs with respect one +0 another ?
YOU Can use each briCck more +han once.

BRICKS: OO O OO
WALLS: | - | .
Bl | » O_I
1 1 1
3 [T ] Y 1 5)
LT T 1
C L] 1 -
6)
HB e
— 11| = O 1T




connect the dots: What can you see?

00O Ao
2o s ... 1cansee

° 30
3 e
°
4, =«
so.x %f0att cwystals
*23
6 °
® 26 on the bOttOMOoOrW__eb__ S,you
3
® o025 can rind some very particuiar
84
o ® 2y crystalline sediments OFf some saits:
Qe ) 23 these are tartrate crystais!
12 " lo. . ° These Crys+ails exists in tWwo FOrms,
) ® ® ()
\ ) 22 _ 2\ and one is the mirror image or the
. ) w other. such compounds, as well as
3 e ® 2© tarerate crystails, are known +0 be
Iy o «chiral».
something is Chiralif itS image can't
5e o Q be overiapped +0 itS mirror image,
jUSt like our hands.
6 o
& P P
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Read the text and choose the

correct option,
DOrothy Hodgking was born

in CAiro, Egypt, in 1910.She
Was d british scientist and
crystallographer who lived
and worked during the

20th CeNtury/ 19th century
Thanks +0 her discoveries in
the Pield OF crystallography/
quantum chemistry, she won
in 1964 the NObel prize FOr

chemistry/ Fields MedGI.

IN 1934, While She worked at the OXPord university, She succeded in
capturing, using X-ray difFraction, the structure or insuline, a very
impor+ant antibiotic/normone as far ad physics/biology is concerned. In the
FOllOwing years, HOdgkin captured by X-ray difFraction the structure or
FUNdamental other atoms/other molecules, fOr example cholesterol and
penicillin, a very impor+ant antibiotiC/ dangerous virus. sadly, in those old
times, women contributions were not considered among the scientifc
comunity, WhiCh there were aimos+ only men, but DOrothy Hodgking was an
incredible scientist and crystallographer anyway. sne died in Shipstone-on-
StOUrin 1910/ 1994.
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Rrosalind Franklin was a Bf' tish scientist and crystallographer, who was
pbornin Londonin 1920

TOday she is well known PO her beautiful pictures OF the double helix or
A, Obtained by -8 diffraction

ANYWQY, tWO SCieNtistS OF the cambriage university, Warson and Cei ¢,
StOle her Work and put their names on is.

ROSAliNd Frankiin died in 1 48, arter a Iong iliness and Without being
awarded FOI her diSCOVerses.

INn 1962, Wa£SON and Crick received he Nobel Prize FOr discovering the
StrUCtUre OF DNA, and they didn't reper £0 Franklin's work at all.

ROSalind Franklin's CoOntribution +O Chemistry and biology

was recognized by thescientific community
many years arter her death.
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Pag. 17
Crystals: 1,3,5,6,8,9
Polymorphs:1e3,5e6

Chemistry/ meskemmese:.

Read the text and choose the

correct option.
DOrothy Hodgking Was born

in Cairo, Egyps, in 1910. she
Was a british scientist and
crystaliographer who lived
and worked during the

206h CENLUTY/ Gimaamswnp
Thanks tO her discoveries in
the Pield OF crystallography/

Quiisietistitti®nial, She WOon
i 1964 the NObel prize FOr

In 1934, While She worked at the OXPOrd university, she succeded in
capturing, using X-ray diffraction, the structure or insuline, a very

IMPOr+aNnt@mslist®sie/NOrmone as FAr ad ppee/biology iS concerned. In the

POllOwing years, Hodgkin captured by X-ray difPraction the structure op
FUNdamentql ewmerswewe/Other molecules, fFOr example Cholesterol and
penicillin, a very impor+ant antibiotic/cawgemswssmye. sadly, in those old
times, women Contrributions were not considered among the scientifc
comunity, WhiCh there were aimost only men, but DOrothy Hodgking was an
incredible scientist and crystallographer anyway. sne died in shipstone-on-

StOUr iNndiisly 1994.
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... Icansee
3% wine being poufed

nQ %S&ﬁs

Tavfoate owyspals

on the bottom orwime bottle s you
can find Some very parsicuiar
crystalline sediments Of SOMe Saks:
these are tarsrate crystais!

These Crystals exists in tWo FOrms,
and one is the mirror image of the
Other. such Compounds, as well as
+arsrate crystals, are kNOwn +0 be
“chiral,

SOmMething is Chirdl if itS image cant
be overiapped £0 itS mirror image,
jUSt like Our hands.
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crystallographiCc bata centre in
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granted and the Funds provided +0O
ensure the crea+ion and spreading

OF thiS document.




