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Words from the school principal:

We welcome everyone to the 5" chemistry conference. In the 10" of December 2011,
the Israeli professor Dan Shechtman received the owner able chemistry Nobel Prize
from the king of Sweden, on his 30-years-ago discovery of the quasicrystal. His study
was denied and criticized for many years by the world scientific community.

From the ceremony presenting the revolution: "Shechtman was forced to straggle the
popular truth. The lack of faith he had to come up against was understandable- because
it's in our nature- the scientists- to ask questions. Despite this, the disparagement he had
to face against, wasn't fair. Its very simple to denied someone that sais everybody else is
wrong. It takes an enormous courage to stick to your opinion."

Professor Shechtman is not just an outstanding scientist, but also a venerable man with
an outstanding personality - he didn't compromise on his academic opinion, in spite the
contempt he faced.

I wonder (and you should wonder too) - Who was his parents? Who were his teachers?
They gave his the strength to stand firmly in front of such a large community of
respected, educated, intelligent people. We all should look up to him and see him as a
role model in both academic and personal aspects.

Chemistry is not only a science area, but one of the main parts of our world. Chemistry
has an important role in everyday life and is involved in a lot of different fields in our
lives, and we are not always aware of it. For example: Breathing process, digesting,
food industries, pharmaceutical industries, Polymers industries, plastic industries,
fertilizers, cosmetics, archaeology, microelectronic chips, criminal labs, finding
explosives and drugs. All of those fields are involving chemistry as a major component.

We must be wise and smart as a country that is fighting for her security and economic
future, for the benefit of our global village. Future lays in chemistry, and I, as a biology
teacher, say in humble, that chemistry- the queen of science - play an important role in
science teaching.

I want to thank each and every one of you for being with us here today, on this
important day. | want to thank especially to Sophia Lederman, our leader chemistry
teacher, and organizer of this conference- for being a chemical magician- and making a
lot out of nothing. | wish all of you a productive & useful day!

Best regards, Tzipi Ben-Tolila,

The school principal.
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Words form the conference's producer:

Dear students and teachers,

We granted everybody for arriving to the 5™ chemistry conference for students.

We decided to produce the conference for the purpose of making a gathering between
chemistry students, for acquaintance, mutual enriching and creating a studying
community. For this reason we think its significant that the major part of the convention

is based on activities involving all of the students that are with us here today.

| want to thank Tzipi Ben-tolila, the ort Ze'ev Boim school principal, for her
commitment and efforts. Also to the major of Kiryt-Gat, Aviram Dahari, for the
refreshments served here today, and for the impressive billboard.

We like to thank Ziva Bar-dov, Dr. Yael Shwartz, Dr. Rahel Mamluk-Na'aman for
Weitzman institute, to Dvora Katzevich, Principle of the Israeli chemistry teachers
organization, for helping us all along the way and to the Rothschild-Weizmann
program, for their cooperation with us in this project. For Sahar - Hanegev school, Ella
and Liron, for translating this booklet, and to our guests from Georgia, for being with us
and contribute to this conference.

For the manager of this hall (Eshkol- pais) for having us here- Asher Ben- hamo.

I would like to thank our laborants, Bruria Levi AND Smadar Elbaz, and to the school
secretary Hana Azran, for their important assistance here.

And last, but not least- to you- the students and teachers, for being here and
participating.

I hope everybody will enjoy this day.

Best regards,
Sofia Lederman,

Chemistry teacher, Ort Zeev Boim school.
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Opening Lecture

Molecular cooking: When kitchen meets science

Dr. Sergio Broido

In recent years a gastronomy revolution has been bringing Physics, Chemistry and Food
Science directly to the kitchens of the best restaurants in the world. In these restaurants
innovative and creative dishes are opening new world of flavors, textures and shapes.
This revolution, called "Molecular Cooking", adopts new cooking methods and
ingredients that provide chefs with new options to excite and challenge the palate.
Some of the new cooking methods were developed by adoption of equipment and
materials that were used in scientific research but not in the kitchen by chefs.
Equipment such as centrifuges and lasers and materials such as liquid nitrogen. Still,
most of the new methods of creative cooking in recent years developed from the use of
new food additives approved for use in kitchens, which until recently were limited to
industry. The chefs of the best restaurants are those leading this trend thus creating very
special textures.

The lecture will demonstrate, in this last regard, the use of lecithin to stabilize foams (a
method known worldwide as "aire™) and the use of dry ice for spectacular effects when
serving dishes. We will also demonstrate the preparation of new kinds of gels: a) thin
instant gels - prepared without heating - that wrap a liquid. These gels are based on the
reaction between alginate (a polysaccharide extracted from sea algae) and calcium; and
b) very flexible gels. Immediately after the lecture each of us will give a try at these two
methods by preparing gels whose shape reminds caviar and gels which resembles

spaghetti.
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Chemistry? Not only for chemists
Yael Shwartz, PhD,

Weizmann Institute of Science

The common perception is that chemistry studies are targeting those who want to have a
career in chemistry or chemical engineering, and as supporting a career in life sciences
and medicine. This is indeed true, but my claim is that chemistry studies can be
meaningful to all students. One of the goals for teaching high school chemistry is to
support the attainment of skills to all future citizens — i.e. — to you!

During the talk we will experience a few situations that are common in daily life. In
these situations basic chemistry knowledge in required, along with the ability to look for
information, critical thinking and decision making. We will discuss these situations and

go home with something to think about.
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A story of Benzene
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Student's names: Ashkenazi Dvir, Ramot Nadav

Abstract:

Historical background of the revelation of
Benzene structure.

Chemical features of Benzene.

Uses of Benzene and its derivatives.

Titanium
Student's names: Sofer Hadar.
Abstract:

A story of Titanium as the stiffest metal.
Chemical and physical features of Titanium.
Uses of Titanium in everyday life.
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Chromatography- an analytical method of separation and identification

of

chemical substances.

Student's names: Kedar Lia.
Abstract:

A review of different Chromatography methods.

The advantages and disadvantages of every method.

The uses of Chromatography in research labs and chemical industries.

Sreaight

Curly

Hair straightening.

Student's names: Shory Shay.

Abstract:
The history of Hair straightening.

Different methods of Hair straightening.

The advantages and disadvantages of every method.

The chemistry of hair.
The proteins of hair.
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Chemistry of explosives (translated to English).

Student's names: Shkury Tamir.
Abstract:

Explosives as chemical substances, the history of developing explosives and the modern

explosives.
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The Ozone layer and the Greenhouse effect (translated to English).

Student's names: Machikawa Rey
Abstract:
The ozone and its importance to the atmosphere, The ozone layer hole and its effect on

earth's climate and The effects of the ozone layer hole on human life.
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Investigation study: The effect of sugar solution concentration on an eqgqg lay inside

Student's names: Shaul Ziv
Abstract:
This experiment investigates the Diffusion phenomena from the chemical aspect. During the

experiment we developed a mathematic code for the phenomena.
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Turn a Thought into Reality: 3D printing

Student's names: Ysah Tal, Hershman Tamar, Shavion Anat & Sagiv Roy.

Abstract:

3D printing is the new industrial revolution- the new hip technology that everyone is talking

about. Although it's still "in diapers", you can already find 3D printers in homes, businesses,

hospitals, labs and research centers. An idea that first seemed like a faised episode can, in the

next few year, change entirely the world we live in, to challenge the entire manufacturers-

consumers relationship and to establish a new set of rules for our consumer society and the

trading markets of our world. We will talk about the way that 3D printer's print, the different

things we can do using it and what are the pros and cons we look at in this context. What would

the world look like when every human being, everywhere, will be able to press a button and

easily manufacture every item that pops up in his mind?
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Investigation study: Browning responses of sugars

Stoler Nahum, chemistry teacher.
Abstract:

The Maillard reaction is a chemical reaction
between an amino acid and a reducing sugar,
usually requiring the addition of heat. Like
caramelization, it is a form of non-enzymatic
browning. This reaction is significant regarding
shelf- life of different foods. The result of the

reaction is some dark- colored pigments, producing the noticeable brown color of foods.

Maillard reaction is a multi-stages reaction. The first stage is a formation of a chemical

bind between the carbon atom of the reducing sugar and the nitrogen atom of the a

amine of the amino- acid. It's possible that there are also binds between the nitrogen

atom of some of the side- group of some amino-acids (like lysine or arginine). For this

part of the reaction- the amino-acid form as a nucleophile.

In different experiments, number of factors that can affect the concentration of the dark

pigment was investigated. The concentration was measured by a spectrophotometer. We

will talk about some of the results.
Some of the factors examined:

e Acidity (PH levels).

e The type of sugar used.

e The temperature.

e The amino-acids involved.

e The concentration of sugar (was tested for fructose).

e The concentration of the amino-acid lysine.

17
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Student's names: Shtofman Noam, Ashkenazi Nir & Baron Amos.

Abstract:

For the diagnosis of Diabetes and the Type of diabetes, doctors test Insulin levels in patient
blood. Insulin levels in blood are very low, even in its highest levels. For this reason we test it in
a unique measurement technique called "ELISA" (Enzyme Linked Immuno Sorbent Assay)

In this technique you can establish the presence and concentration of a specific antigen in
liquids (blood, urine, protein solution) - even when it's levels are as low as a few nomograms
per milliliters and less. In the test we use a medium contains antibodies for the tested substance-
in our case it's Insulin. To this medium we add the specimen we would like to test for insulin
levels. Next level is adding another antibody linked to an enzyme. Then we add a substrate that
changes color once linked to the enzyme. The intensity of the color indicates how many
molecules of the second antibody was linked to the specimen- and therefor- indicates the levels
of the antigen (Insulin) in it.

In our experiment we checked the levels of insulin in the blood after a fast and after eating an
ice-cream cup containing 104 grams of sugar. We took blood from ourselves. twice from every
one of us- once after 8 hours fast and once 30 minutes after eating the ice-cream. We centrifuge
the blood in a lab and got only the blood plasma. Then we used an ELIZA kit to test the insulin
levels in each specimen. We also compared between them. The results indicates a normal
insulin levels for all specimens- after a fast and after the sugar loading (eating an ice-cream).
Our Conclusion is that none of us suffers from diabetes.
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Wine & chemistry

Student's names: Roni
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& Jenny ("we have chemistry" project- Davidson institute in The

Weitzman institute of science)

Abstract:

The project is about the effect of red wine on the health of human being. We can see the

connection between wine and chemistry in all off the stages of making the wine. Starting from

grape harvest, through the fermentation stages, the aging of the wine and the final product. The

red wine is rich with antioxidants. The antioxidants neutralize the free radicals, which is harmful

to our body. In the red wine we can also find polyphenols that function as antioxidants. We will

focus on the resveratrol- a polyphenol that is used in many medical experiments, and considered

a very helpful substance. The polyphenols in the red wine are good for our heart, for raising the

levels of "good" cholesterol in the blood (HDL cholesterol), for the proper functioning of the

brain, for keeping a proper weight, for strengthening of our immune- system and a lot more.
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1. Abomasum, rennet- How to make cheese

The conference theme is based on studying everyday subjects. Concretely
how to make cheese. In the report we talk about
making cheese by old Georgian tradition. We
collected the information from the mountainous
regions of the country and processed it. While
working, a lot of questions appeared. We
expressed some hypothesis and decided to

confirm our suppositions by experiments. Of

course, in the school condition it is impossible
to answer all the questions we had, so we chose the one that was the most interesting for us-
what influence does the temperature have on the activity of the ligases that take part in making
cheese. We did the experiment by natural rennet on the natural organic milk. During the
experiment a lot of new questions appeared, for example, if it is possible to make cheese with
other types of milk. In the experiments that are provided in the report, we answer on both of
these questions.

In the conference theme we also review bacteria’s that take part in making cheese.

It is well known fact, that organic food is global eco problem, whole world is using synthetic
products. The same is with cheese they make it by using synthetic pepsin. In the report all the
attentions is driven to the subject of using more organic food highering the knowledge in
ecology. The module of the theme was provided on the 2015 "PROFILES’’ project.
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2. Potato- hero or a villain

While studying organic

substances,we decided, to ascertain
which foods contain a lot of Faecula
and ligase Catalase. For the
research we took different types of
food and we established, that potato
contains a lot of Faecula as well as
a lot of Catalase, it means, that

potato is as wholesome as noxious

and because of that we came up with this presentation. During the experiment a lot
questions appeared, one of them was in what pH condition and temperature is active
ligase Catalase. In the report we present confirm the hypothesis that we had about this
questions.

It is a well-known fact, that unfortunately every year thousands of people die because of
the cancer diseases and in the report we talk about the fact, that exactly ligase Catalase
causes the dissolution of the hydrogen peroxide to the offence less water and oxygen,
because of that, oxidative stress diminishes and there is only law risk of developing

cancer cells.
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Hair colors
Student's names: Ivgi Roni & Hazan Ron
Abstract:

Different kinds of hair colors, their chemical ingredients and health considerations

regarding using them.
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Makeup removers

Student’s names: Peratz Yuval, Gabso llay & Busaglo Amit.
Abstract:

An experiment we performed on classroom- We tested different kinds of solvents as
makeup removers and discussed on each one of them. Our conclusions include the
connection between the chemical ingredients of the specific substance to its ability to
remove makeup.
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Exploding water AN

Student's names: Molai Nissan & Ashorov Revital
Abstract:

We will introduce two special phenomena'’s involving water and

will provide the chemical explanation for each one of them.

DWPYp .4

DYNIN PAPI SINUP S5Y )8 $99Y 1 DINYNN MNY

0 1PTN YV DXDOIMN NN TDONMPYP DIYNIND PN 1HNHAYD 19N
DPMNI MOYWM NYNINHI TPKIN NN

Tattoos

Student's names: Weitzman Ofri, Kshani Karin & Hudos Karin
Abstract:

What is the process of executing of a tattoo, what are the

ingredients of the ink, The chemical reaction
involving in the process and health considerations.
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Explosives
Student's names: Shabtai Doron & David Aviv.

Abstract:
Different kinds of explosives, the chemical explanation

for their mode of action and their affects.
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Sparkling drinks

Student's names: Nisanova Natalia & Gradchenko Polina

Abstract:
What do we actually know about the drinks we like so much? We studied the
ingredients of sparkling drinks and their effect on our health.

Conclusion- We shouldn't drink large amounts of those drink.
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Food supplements

Student's names: Brodetzkia Bella & Gatova Alexandra
Abstract:
Food supplements are used for two purposes: 1. keeping the food fresh for a longer

period of time, 2. they add a different qualities to foods — taste, colors and refined smell.

The supplements that preserve and add color to our foods has an effect on our health.
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Thermochromic materials

Student's names: Abutbul Nir, Koren llay, Fenker Dor.
Abstract:
There are two kinds of Thermochromic materials:

1. Substances made of liquid crystal that change their spatial structure due to
temperature changes. This cause a different light reflection from the surfaces of
the crystal.

2. Leuco Dyes change color with changes in temperature. LDs are reversible,
meaning they change color back and forth as the temperature fluctuates. It takes

about a 5°F (3°C) temperature change for the LD to change color.
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The new elements of the Periodic table

Student's names: Shmaelov Isreal, Liberman Matias, Sutzki Meital.
Abstract:

In jenuay 2016 four new elements was added to the periodic table, completing the
seventh row of the periodic table.

The four new elements, all of which are synthetic, Radioactive, Transuranium,
Transactinides

The newcomers are some of the heaviest ever discovered, with atomic numbers of
113, 115, 117, and 118.

These elements temporarily named as ununtrium, (Uut or element 113),
ununpentium (Uup, element 115), ununseptium (Uus, element 117), and ununoctium
(Uuo, element 118).
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School

grade:

Feedback For 5" chemistry conference, Kiryat gat

1. Scale the different activities we had in the conference today- between 3
(Very interesting) To 1 (It was not interesting to me at all):

Molecular cooking: When kitchen meets science-Dr. Sergio Broido.

Parallel sits- Student's lectures.

Chemistry? Not only for chemists- By Yael Shwartz, PhD.

2. Mark- to what extent do you agree with these sayings:

Very Mach
agreeing

Kind of
agreeing

Idon’t
agree

Not
at all

The conference was interesting

| felt proud to be a chemistry student

| enjoyed to lecture on sits

| learned new things on the conference

| would love to participate on other chemistry
conferences.

Lecturing in the conference is stressing.

It's important to Enrich your knowledge in
chemistry - beyond what we learn on classroom.

It was difficult to understand the contents
regarding chemistry on the lectures.

The lectures of students from another schools was
interesting.

The conference contributes my future as a
chemistry student.

| was quit board in the conference.

Meeting with other chemistry students from
different schools is important.

| rather that chemistry studies will focus on the
syllabus and studying for tests, and not on
conferences.

| rather not to lecture on the conference.

| Understood the lectures.

3. Suggestion for improvements in future conferences, or other remarks:
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