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Ex.l Translate the words into Kazakh. Explain the meaning of the 
prefixes

- more than one; many; much: polyatomic.
- more than usual; excessive; abnormal: polydipsia.
- polymer; polymeric: polyethylene.

- polyatom ic, polychromatic,
- semiconductor, semimetal;
- m u ltiac id , m ulticom ponent, multiphase, multivalence;
- m acrom olecule, macroporous;
- infrasonic, transonic, supersonic, hypersonic, u ltrasonic;
- unload, unsaturated, unstable;
- nonmetal, non-gradable, non-polar;
- insoluble , immiscible, irreversible;
- discharge, disconnected , discontinuity, dissociation;
- m isalignm ent, miscalculate, mismatching;
- preblending, premix, preset;
- pseudoacid, pseudoelasticity;
- interaction, intercalibration, intercrystalline, interdepend;
- counterflow , counterargum ent;
- transfigure, translucent;
- reabsorption, re-oxidize;
- co-com bustion, cocrystallization;
- subminiature, subalkaline, subclass.

Ex.2 W rite new words using the appropriate suffixes

1 Lexico-grammatical Exercises

a) blend, heat, hydrate; -ify, -ize,

b) crystallize, ferm ent, laminate -ness, -ity

c) acid, carbon, crystal -ation
d) brittle, hard, malleable -ible, -less

e) reverse, wash, colour -er, -or

Ex.3 Translate the sentences into Kazakh. Pay attention to the 
subjects

There was nickel in the alloy.
There are no oxides in this phase.



This is the descriptive-geometric representation.
That was what we concluded.
As for inorganic salts, these were purified by recrystallization. 
Afterburning was tested extensively in an altitude chamber.
To model an interaction means to calculate the location o f a molecule 

in a receptor.
Mendeleev's interests were wide.
This problem is not devoid of interest.
We have suggested a m echanism  o f the reaction . T he m echanism  

is described  in the fo llow ing  section .
The speed o f the polymerization runs parallel with the susceptibility to 

hydrolysis.

Ex.4 Translate the sentences into Kazakh. Pay attention to the 
predicates and conjunctions.

Chlorides are salts.
The mixture is explosive.
The reaction was over. ,
The task proved impossible.
The article presents a new method.
Lasers offer possibilities in the field of precise measurements.
They made the mixture boil.
We let the solution stand for several hours.
This effect gave the first idea about the mechanism.
The substance dissolves in water.
The evaporating dish cracked.
Flat-bottomed flasks stand without support.
You should stand a flask under the burette.
We assume that the gas does not react at this temperature.
It may be argued that the forces result from another source.
Flasks stand on the shelf.
The burette leaks.
The compound doesn't absorb light.
A pipette is here.
The solution is boiling.
Flakes are aggregating.
We have carried out the calculation.
The operator has finished the process.
The process has been going too long.
We have been studying the problem.
The process had been going for an hour when explosion happened.



We add the standard solution. The indicator changes its colour. 
Calcium is washed out o f the soil by rainwater.
Diamond and quartz may be thought o f  as highly ordered polymers. 
The water moderator was adopted for reasons of expediency.
This property has been utilized in numerous applications.
The reaction is quite slow, but the catalyst accelerates it.
The catalyst accelerates the reaction, though it is quite slow.
The reactor was loaded carefully, and the process began.
After the reactor was loaded carefully, the process began.
They ran out o f platinum and had to look for some other refractory 

material.
Because they had ran out o f platinum, they had to look for some other 

refractory material.
W e have developed this approach, and (we) find it reasonably valid. 
We have developed this approach, which we find reasonably valid.

Ex.5 M atch  the w ords w ith th e ir  definitions

a) solution a tall cup without a handle, usually made o f plastic

b) elem ent a powder that is turned red by acid and blue by alkali
c) p a ten t a liquid which a substance has been dissolved into
d) beaker a legal right that a person or company receives to make 

or sell a particular product so that others cannot copy it
e) electron a change which happens when two substances are put 

together
f) litm us a simple substance which cannot be reduced to smaller 

chemical parts
g) reaction the smallest unit that an element can be divided into

h) atom an extremely small piece of an atom with a negative 
electrical charge

i) isotope a part of an atom with a positive electrical charge
j) proton a form of an atom that has a different atomic weight from 

other forms o f the same atom but the same chemical 
structure

Ex. 6 Fill in  the gaps using the w ords below
test tubes, research, pollution, environment, science, reaction, health, 

gloves, mask, cookery, goggles.

Chemistry is a ____ (1) that is useful in many different industries.



Chemical _________ (2) is very important for improving human
conditions but most people have a negative image o f chemistry because of 
th e __________(3) that is generated by this industry.

Fortunately, nowadays, the chemical industry takes better care o f the 
_______ (4) although it still sometimes pollutes it.

Chemists know that experiments must be done in _______  (5) for
safety reasons because mixing different chemicals under certain conditions 
will cause a chem ical_______ (6) to occur.

Some substances can be hazardous t o _________(7) and cause injury
or even cancer.

You must w e a r__________(8) to protect your eyes if you handle
chemicals.

Additionally, it's a good idea to put on _ _ _ _ _  (9) to protect your 
hands.

In some cases, you must wear a _________ (10) to avoid inhaling
dangerous substances.

In a way, chemistry is l i k e ______ (11) because you mix and heat
various ingredients according to a recipe.

Ex.7 P u t the nouns in to  the co rrec t colum n according to w hether 
they a re  used w ith m ake o r  do

Expressions with make and do

decisions a job a mistake an experiment
sense a discovery nothing

a favour tests a difference progress

make+ noun do+noun

Ex.8 Choose the correct options to com plete the descrip tion  of a 
scientist's work.

“I work as a scientist in a laboratory. Obviously, we all dream of (1) 
making/doing a big discovery some day, but the reality is that most 
scientists (2) make/do a job that is pretty mundane at times. Part o f that job 
involves coming up with a theory, and then (3) making/doing an 
experiment that allows you to test it. It's important to (4) make/do the right 
decisions when you're devising that experiment, because if you (5) make/ 
do even a small mistake, it could (6) make/ do a big difference to the 
results and invalidate them. Once an experiment's up and running, you can 
be really busy and (7) make/do quick progress, but sometimes it's question



o f waiting for results, and you sit around (8) making/ doing nothing for 
hours. W hen that happens, I sometimes ask a colleague to (9) make/do me 
a favour and keep an eye on things while I work from home.

As for how I came to be a scientist, I always got good results when I 
(10) made/did science tests at school, and whereas a lot o f my classmates 
had problems with maths, it always just seemed to (11) make/ do sense to 
me. So studying science at college just seemed a natural choice.”

Ex. 9 Complete the sentences
1 The kind o f industry which produces medicines -  P______________ ;
2 A chemical found in diamonds and coal -  С___________ ;
3 The gas we breathe out is С______ ;
4 Mixing chemicals may cause a chemical R_____________ ;
5 A natural or chemical material used by farmers to help grow crops -
F_______ ;
6 Plants .A__________water through their roots and sunlight through
their leaves;
7 A household chemical product used to disinfect -  В________;
8 Another word for poisonous -  T___________ ;
9 A way o f describing a material with particular physical
characteristics -  S_____ ;
10 The release o f a gas -  E_________;
11 The chemicals derived from petrol and gas -  P_
12 An abbreviation for the gases which have now been removed from 
aerosols to protect the ozone layer С_________;
13 A nuclear accident may cause С_________of the surrounding area.
14 the opposite of synthetic -  О____________ ;
15 The different types o f synthetic material which can be moulded and 
shaped to make many products -  P  :
16 Chemicals used to kill unwanted insects -  P__________;
17 A form o f energy from nuclear power which is dangerous to 
humans and animals -  R :
18 The chemicals added to food are called food A__________;

Ex.lO Read the passage and work out what the numbered words 
mean.

Many o f  us are exposed to a range o f toxic substances in our daily 
lives. According to Professor Jack Ng of the University o f Queensland: “ 
We are seldom exposed only to a single contaminant in the environment -  
but more often than not to a cocktail o f chemical mixtures. Exposure can 
take place at a contaminated site or via the food chain. Examples include



mixtures o f  petroleum hyd ro carb o n s ', metals and metalloids^ in mining 
and pesticides on or in the food we consume.

Dr Ng cautions that health risk assessment o f chemical mixtures can 
be complex and it is often very expensive to get sufficient evidence-based 
data for proper evaluation. He asserts that the notion that a single exposure 
to a chemical mixture automatically places a person into a higher risk 
category is an u rb an  m yth’ that has no foundation. He states that: “The 
facts about toxicity remain the same for either a single chemical or a 
mixture of chemicals; it is a dosage'* that makes them poisonous.” When 
assessing the toxicity of a substance, it is important to have a good 
understanding o f how the different contaminants in the mix may interact 
both with one another and inside any creature which absorbs them. 
Sometimes these reactions can make a substance more, or, less toxic. 
Professor Ng said the cost o f analysing all the possible interactions and 
effects o f any com pound’ mixture would be immense.

Ex.lO .l M atch the num bered  w ords w ith th e ir  definitions.

a) a commonly told story not based on fact
b) a mixture of carbon and hydrogen
c) a chemical that combines two or more elements
d) the amount o f medicine you should take
e) something that can act like a metal

Ex.10.2 Fill in the gaps using the w ords below
Natural remedies, capsule, bacteria, medical staff, pure, absorb, side 

effects, dosage, compounds, alternative, protein, blood, infection

Ancient cultures made medicines from plants and animals. Modem
scientists are studying the __________ ' found in the _______   ̂ of
crocodiles They believe it may help to f ig h t_______The field of medical
science is taking an interest in phytochemicals (i.e. chem ical__________*

found naturally in plants). Scientists have already been able to show the 
health benefits o f drinking green tea. Those who provide funding for
medical research are now more supportive o f _________’ therapies. As a
result, scientists are studying how antioxidants may help with Alzheimer's
disease. They are attempting to find the exact _______ * (i.e. without any
harm ful_____________  .

Researchers have discovered that when phytocheniicals are in a 
__________“ state, the body canno t________ ’ absorb them easily. They aic



that will slowly release theusing nanotechnology to make a . 
medicine.

Hospitals around the world are having problems with 
which cannot be treated with antibiotics. ________

13
are now usmg

such as tea tree oil.

Ex.10.3 A nsw er the questions
a) Do you think there is enough control o f the use of chemicals in our 

society? (Why? /  Why not?)
b) Do you think we are too dependent on chemicals nowadays? 

(W hy?/W hy not?)
c) Have chemicals improved our life or made it more dangerous?
d) Who do you think should be responsible for chemical spills which 

damage our environment?
e) How will our attitude to chemicals change in the future?

Ex. 11 Fill in  the table

chem ical nam e elem ents
presen t

chem ical
fo rm ula

translation

1 sodium chloride sodium and 
chlorine

NaCl хлорид
натрия

2 potassium oxide
3 magnesium bromide
4 sodium fluoride
5 aluminum iodide
6 calcium sulfide
7 lithium phosphide
8 strontium chloride
9 barium nitride
10 aluminum oxide
11 темір оксиді

E x .l2  W rite  chem ical form ulas
Examples o f neutralisation reactions. Acids reacting with metal 

hydroxide bases
a) Sulfuric acid + sodium hyd ro x id e----- >sodium sulfate + water;
H^SOd + 2N aO H -----»Na,SO. + НЮ
b) Nitric acid + potassium hyd ro x id e-----^potassium nitrate + water;

c) Sodium hydroxide + nitric a c id ----->sodium nitrate + water;

10



d) Hydrochloric acid + magnesium hydroxide 
chloride + water;

-♦magnesium

e) Potassium hydroxide + acetic a c id ----- ^potassium acetate + water.

Ex. 13 Fill in  the gaps
Acids reacting  w ith m etal oxide bases
a) Sodium oxide + nitric a c id ----- ^sodium nitrate + w ater;
Na20 + 2 HNO3 ----- >2NaN0 3  + ______
b) Hydrochloric acid + calcium o x id e -----^calcium ch loride + water;
2HC1 + C a O -----> + H2O
c) Potassium  oxide + phosphoric a c id -----^potassium phosphate +

water;
________+ 2 H3PO4 ----- >2 КзР0 4  + ЗН2О
d) Aluminum oxide + hydrochloric acid 

water;
AI2O3 + 6H C 1----- > + ЗН2О

-^alum inum  chloride +

e) Barium oxide + hydrochloric acid 
BaO + _______ ____ >ВаСІ2 + 2 H2O

-^barium chloride + water.

Ex. 14 R ew rite the sentence so th a t it contains the w ord In capitals.
I'm sure you know the difference between a solid and a gas (MUST) 
You m ust know the difference between a solid and a gas.

a) I'm sure you know the difference between a solid MUST 
and a gas

b) If a substance does not contain hydrogen, then we CAN'T 
are sure that it isn't an acid

c) If we put some litmus paper in a solution and it MUST 
turns red, then we are sure that the solution is an acid.

d) If we add a substance to a red-cabbage solution and CAN'T 
it stays red, then we are sure that the solution isn’t an alkali

e) If we add a substance to a red-cabbage solution and MUST 
it turns green, then the substance is sure to be an alkali

f) If we put some litmus paper in a solution and it CAN'T 
turns red, then we are sure that the solution isn't an alkali

g) If it's not an acid, or an alkali, then it's sure to be MUST 
neutral.

h) If we u.se a universal indicator to check a substance, CAN'T

II



and it turns purple, then we are sure that the substance isn't 
an acid.

Ex.15 Choose the correct option, A, В or C, to complete the 
sentence

a) Alexander Fleming is usually described as the scientist who 
discovered penicillin in 1928, but in fact at least two other scientists had 
noticed its antibiotic effec t____ he did.

b) The antibiotic effects o f penicillin_____ had been recorded in
France by a Costa Rican scientist.

c) Fleming conducted experiments with penicillin, b u t_____
decided that it would not work as an antibiotic in humans.

d) Luckily, other scientists continued with the research and were 
_____ making progress when the Second World War began in 1939.

e) However, at that point they had n o t_______ treated any patients.
0  A few years . in 1942, Bumstead and Hess became the

first doctors in the world to save a patient using penicillin.
g) At this point, Dorothy Hodgkin had ______ described the

chemical structure of penicillin, so it was now possible for penicillin to 
be produced in large quantities.

h) Penicillin i s ___________ used to treat many infections.
i) H ow ever,_____________ in the 1940s, the first cases o f resistance

to the drug had been reported.
j) Because bacteria can change, they grow resistant to antibiotics, 

and scientists have n o t____ found a solution to this problem.

a) A after В before С already
b) A already В later С still
c) A after В later С just
d) A after в afterwards С still
e) A yet в just с still
f) A after В later С yet
g) A just в still с yet
h) A still в yet с already
i) A yet в still с already
j) A later в yet с already

12



Ех.16 Study the table:
passive

present simple The experiments a re conducted
present continuous The experiments a re  being conducted
past simple The experiments w ere conducted
past continuous The experiments w ere being conducted
present perfect 
simple

The experiments have been conducted

past perfect simple The experiments had  been conducted
future simple The experiments will be conducted
future perfect 
simple

The experiments will have been conducted

infinitive The experiments have to be conducted
modals The experiments m ay be conducted

E x .l7  M ake up y o u r own sentences using all tenses above
put some litmus paper in a solution;
add a substance to a red-cabbage solution; *
use a universal indicator to check a substance;
conducte experiments with penicillin;
treat many infections;
describe the chemical structure of penicillin.

£ x . l8  R ead abou t the scientific discovery th a t was m ade due to 
chance an d  com plete the sentences.

Alexander Fleming's most famous discovery happened entirely by 
accident. One day he was cleaning the culture dishes in his lab when he 
saw mould growing on one of the plates. There weren't any germs growing 
around the mould, so Fleming decided to grow more o f it for experiments. 
He discovered that the mould acted against bacterial infections. However, 
Fleming's initial publication about his discovery was largely ignored by the 
medical community so he abandoned his research in 1932. It wasn't until 
1935, when the researchers Florey and Chain saw Fleming's research 
papers, that the drug, penicillin, was developed.

a) If Fleming hadn’t been cleaning the culture dishes, he ________
mould growing on one o f the plates.

b) Fleming wouldn't have grown more of the mould if th e re_______
growing aroimd it.

c) If  his initial publication hadn't been received so poorly by the 
medical community, he ________ _ in 1932.

13



d) Penicillin might not have been developed if Florey and Chain

E x.l9  Make your own sentences, using Type 3 conditional 
sentences, as in the examples above

Ex.20 Rewrite the sentences in the passive
a) I confirm the reservation______________________________________
b) W e will deliver the goods immediately,
c) W e arranged a m eeting.
d) You can cancel the contract within five business days._
e) They execute all orders carefully .___________________
0  You have made a m istake._________________________
g) We are processing your order.______________________
h) Jane had booked a light._

i) He has not answered our le tte r.. 
j)  She did not sign the contract.__

Ex.21 Complete the sentences
a) If your conditions are competitive, we (p lace)________an order.
b) If I had more time, I (d o )_________a course in business English.

c) If we had known more about their culture, negotiating (b e )_____
easier.

d) If you (custom ize)______ your CV, your chances o f getting a job
will be better.

e) We (can ce l)______ our order if you don't deliver the goods by
Friday.

f) If Brittany (speak)______ better English, she would apply for a job
abroad.

g) If you (te ll)_____ me about the problem, I would have helped you.
h) I ( le t)________you know if I weren't satisfied.
i) If you execute the order carelessly, they (place /  n o t)____ another

order with you in the future.
j) If I were you, I (worry /  n o t)______ about the presentation.

Ex.22 Complete the sentences with the correct form.
a) We must (inform, to inform, informing) you that your payment is 

overdue.
b) We have (doing, done, to do) overtime.
c) Do you mind (open, to open, opening) the window?

14



d) Catherine managed (acquiring, to acquire, acquried) an impoilant 
customer.

e) We look forward to (to hear, heard, hearing) from you soon.
f) Jane is busy (to write, writing, written) invitations for our 

company's anniversary celebration.
g) Could you let me (finished, finishing, finish) my sentence?
h) It is hard (pleasing, pleased, to please) certain customers.
i) Let me begin by (tell, told, telling) you something about our 

company's history.
j)  We risk (lose, lost, losing) a lot o f money.

Ex.23 Complete the sentences with the correct participle.
a) Thank you for your interested/interesting offer.
b) We hereby send you the signing/signed contract.
c) Thank you for your letter dating/dated 30 March 2016.
d) Enclosed/ enclosing please find our order.
e) Being/ been responsible for the project, I put all my energy into it.
f) Do you know the man talking/talked to Tom? »
g) We hereby return the damaging/damaged items.
h) The goods were more expensive than expecting/expected.
i) Tidying/tidied up my desk, I found Mister Thompson's business

card.
j)  Worked\Working abroad, she hardly ever sees her family.
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2 Basic Texts

Text 1 The Origins o f  Today's "Central Science"

E x.l Explain the meaning o f  the terms “elixir of life”, 
“philosopher’s stone

Ex. 2 Read the text and translate it using a dictionary
The word “alchemy” brings to mind a cauldron -  full o f  images: 

witches hovering over a boiling brew, or perhaps sorcerers in smoky labs or 
cluttered libraries. Despite these connotations o f  the mythic and mystical, 
alchemical practice played an important role in the evolution o f  modem 
science.

Historically, alchemy refers to both the investigation o f  nature and an 
early philosophical and spiritual discipline that combined chemistry with 
metal work. Alchemy also encompassed physics, medicine, astrology, 
mysticism, spiritualism, and art. The goals o f  alchemy were:

- to find the “elixir o f  life” (it was thought that this magical elixir 
would bring wealth, health, and immortality);

- to find or make a substance called the “philosopher’s stone,” which 
when heated and combined with “base” (nonprecious metals such as copper 
and iron) would turn it into gold, thought to be the highest and purest form 
o f  matter; and

- to discover the relationship o f  humans to the cosmos and use that 
understanding to improve the human spirit.

Alchemy began as a quest to know the world around us -  its 
composition as well as our own.

That quest for knowledge required an understanding o f  chemical 
processes, and while alchemy itself would not survive the Enlightenment, 
the quest continues today in chemistry.

To understand the ever-evolving field o f  chemistry, which is 
sometimes called “the central science” because it connects natural sciences 
like physics, geology, and biology, it’s critical to grasp its beginnings.

Alchemists contributed to an incredible diversity o f what would later 
be recognized as chemical industries: basic metallurgy, metalworking, the 
production o f  inks, dyes, paints, and cosmetics, leather-tanning, and the 
preparation o f  extracts and liquors. It was a fourth-century Indian alchemist 
who first described the process o f  zinc production by distillation, a 17th- 
century German alchemist who isolated phosphorus, and another German 
alchemist o f  the same period who developed a porcelain material that broke 
China’s centuries-old monopoly on one o f  the world’s most valuable
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commodities. These contributions proved valuable to the societies in which 
alchemists lived and to the advancement o f civilization.

But alchemists often made no distinction between purely chemical 
questions and the more mystical aspects of their craft. They lacked a 
common language for their concepts and processes. They borrowed the 
terms and sym tols o f biblical and pagan mythology, astrology, and other 
spiritual arenas, making even the simplest formula read like a magic spell 
or ritual. And although there were commonly used techniques, alchemists 
shared no standardized, established scientific practice.

Ex.3 Find the definition of the words and word combinations.
1 bring to mind

2 sorcerer

3 encompass

4 quest for

5 the Enlightenment

6 evolve

7 contribute to

8 pagan
9 craft
10 spell

11 astrology
12 distinction

a) the period in the 18th century in Europe 
when many people began to emphasize the 
importance o f  science and reason, rather than 
religion and tradition
b) to include a lot o f things, ideas, places

c) the study o f  the positions and movements o f 
stars and planets to say how they might 
influence people's lives
d) to be one of the causes of an event or a 
situation
e) in stories, a man who has magical powers 
and who uses them to harm other people
f) an attempt to get something or do something 
difficult
g) relating to religious beliefs that do not 
belong to any o f the main religions of the 
world
h) a magic instruction
i) to develop or make something develop
j) an activity in which you make something 
using a lot o f skill, especially with your hands 
k) to make you remember something 
1) a difference between two similar things

Ex.4 Translate them into Kazakh.

Ex.5 Give synonyms from the text to the following words;

useful, progress, develop, goods
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Ex. 6 Match the words and make up your own sentences with the 
following word combinations:

play a contribution to
make for knowledge
bring to
refer an important role in
make distinction
quest to mind
make a substance

? Test Yourself

Ex.7 Answer the following questions
a) W hat did alchemy include?
b) W hat did alchemy aim?
c) Why was it important to find the “elixir o f life”?
d) Why is chemistry called “the central science”?
e) W hat contribution did alchemy make to the progress o f civilization? 

Give some examples!
f) Why couldn’t alchemists distinguish between purely chemical 

questions and mystical aspects?

Ex.8 Retell the text and give your opinion!

Text 2 Roots in the ancient world

E x .l Fill in the gaps using the given words
the Common Era (CE), immortality, evolved, BCE [,bi:si:'i:] (before 

the Common Era), established, influence, the philosopher’s stone, 
purification, track down, medieval, translated

The origins o f alchemy are difficult t o ______ (1). In the East, in India
and China, alchemy started sometime befo re_________(2) with meditation
and medicine designed to purify the spirit and body and to thereby achieve
_______ (3). In the West, alchemy probably _______ (4) from Egyptian
metallurgy as far back as the fourth m illennium _____ (5). The ideas of
Aristotle (384-322 BCE), who proposed that all matter was composed of
the four “elements” -  earth, air, fire, and water -  began t o _________(6)
alchemical practices when his student Alexander the Great (356-323 BCE) 
_________(7) Alexandria as a center of learning. Alexander is said by some
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to have discovered the Greek god Hermes’s famous Emerald Tablet,
reputed to contain the secret of________ (8), and to have built the Library
of Alexandria specifically to house alchemical texts.

Islamic Arabs took over Alexandria in the seventh century CE, and as 
the center o f learning shifted to Damascus and the newly founded Baghdad,
alchemical texts w ere_____ (9) from Greek to Arabic. An eminent figure
at that time was Jabir ibn Hayyan (721-815, who became a royal alchemist 
in Baghdad. Jabir’s writings were the first to mention such important 
compounds as corrosive sublimate (mercuric chloride), red oxide of 
mercury (mercuric oxide), and silver nitrate. Like Aristotle, Jabir believed 
metals grew in the Earth, adding to Aristotelian theory the notion that 
metals were differentiated by how much mercury and sulfur they contained.
Making gold thus required th e ________ . (10) o f these ingredients. Scholars
in the West first learned about alchemy in roughly the 12th and 13 th
centuries as they copied and translated Arabic texts into L atin .______ (11)
science was still dominated by the ideas o f Aristotle.

Text 3 What Is Chemistry?
Chemistry is a physical science, and it is the study o f the properties of 

and interactions between matter and energy. In other words, chemistry is a 
way to study the properties, characteristics, and physical and chemical 
changes of matter.

Matter is pretty important because it's anything that has mass and 
takes up space -  basically, all o f the “s tu ff’ that makes up our world! 
Chemists study atoms, which are the basic building blocks o f matter, as 
well interactions between atoms.

They also study subatomic particles, which are smaller than atoms, 
and these include things like protons, neutrons, and electrons. Since 
everything on Earth is made o f matter, and matter is made o f atoms, you 
can see how this creates the overlap between chemistry and other sciences. 
You can't have “s tu ff’ to study if you don't have “s tu ff’ in the first place. In 
other words, matter really matters!

Chemistry Has a Rich History
Your understanding of chemistry may be shiny and new, but 

chemistry itself has been around for a very long time. Basic chemistry dates 
back to ancient times and is described as originating from alchemists who 
were very thorough scientists. They ran experiments and recorded their 
results, which is a key component of good science.

Modern chemistry dates back to the 17th century, and credited as one 
of the founders o f this scientific field is Robert Boyle. Boyle is one of the 
developers of the scientific method, which is an organized set o f steps to
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gain knowledge and answer questions. Boyle believed in rigorous, tested 
experimentation and was a  strong advocate of proving scientific theories 
before calling them “truths” .

Though not always considered a formal science, chemistry has been 
performed throughout human history. People have been fermenting food 
and drink for centuries. Extracting metal from ores is another form of 
“natural” chemistry, as is making glass, soap, and extracting plant 
components for medicinal purposes. Archaeologists find pottery at their dig 
sites, and both the pots and the glazes used to protect them come from 
knowledge o f chemistry as well.

Branches o f Chemistry
As you can see, chemistry exists whether we define it or not. And 

because an understanding of chemistry is so vital in so many other 
scientific fields, there are several different branches o f  chemistry that exist. 
In fact, chemistry is often studied so that scientists can better understand 
their own field.

Analytical chemistry is a field that is just what it sounds like: the 
analysis o f matter. Analytical chemists try to gain information and 
knowledge about the properties, composition, and structure of different 
materials and substances in order to better understand them.

Applied chemistry is a neat field because it is the application of 
chemistry for practical ригрюзез. You know all those different shampoos at 
the store? Some are for colored hair, some for dry/damaged hair, and others 
are for thin hair. Applied chemistry is specifically used to solve problems - 
in this case, chemistry is used to have different effects on different hair 
types.

Chemistry deals with the properties o f matter, and the transformation and 
interactions of matter and energy. Central to chemistry is the interaction of 
one substance with another, such as in a chemical reaction, where a 
substance or substances are transformed into another. Chemistry primarily 
studies atoms and collections o f atoms such as molecules, crystals or 
metals that make up ordinary matter. According to modem chemistry it is 
the structure o f matter at the atomic scale that determines the nature o f a 
material.

Chemistry has many specialized areas that overlap with other 
sciences, such as physics, biology or geology. Historically, the science of 
chemistry is a recent development but has its roots in alchemy which has 
been practiced for millennia throughout the world. The word chemistry is 
directly derived from the word alchemy.
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Ex. 1 Match the definitions with the areas o f chemistry
A) The study of how matter behaves on a 
molecular and atomic level and how chemical 
reactions occur. Based on their analyses, chemists 
may develop new theories, such as how complex 
structures are formed. They often work closely 
with materials scientists to research and develop 
potential uses for new materials.

biochemistry

B) The science of obtaining, processing, and 
communicating information about the composition 
and structure o f matter. In other words, it is the art 
and science o f determining what matter is and how 
much o f it exists.

physical
chemistry

C) The study of the structure, properties, 
composition, reactions, and preparation o f carbon- 
containing compounds, which include not only 
hydrocarbons but also compounds with any 
number o f other elements, including hydrogen 
(most compounds contain at least one carbon- 
hydrogen bond), nitrogen, oxygen, halogens, 
phosphorus, silicon, and sulfur. This branch of 
chemistry was originally limited to compounds 
produced by living organisms but has been 
broadened to include human-made substances such 
as plastics. The range o f application of organic 
compounds is enormous and also includes, but is 
not limited to, pharmaceuticals, petrochemicals, 
food, explosives, paints, and cosmetics.

inorganic
chemistry

D) The study o f the structure, composition, and 
chemical reactions of substances in living systems. 
It emerged as a separate discipline when scientists 
combined biology with organic, inorganic, and 
physical chemistry and began to study how living 
things obtain energy from food, the chemical basis 
o f heredity, what fundamental changes occur in 
disease, and related issues. It includes the sciences 
of molecular biology, immunocheniistry, and 
neurochemistry, as well as bioinorganic, 
bioorganic, and biophysical chemistry____________

organic
chem istry

E) Chemists study large, complex molecules that 
are built up from many smaller (.sometimes

analytical
chcm istry



thereby remain competitive in the market. They also discover new 
marketable products which brings more revenue to their companies.

For instance, chemists in the cosmetics industry use their knowledge 
o f chemistry to research and develop new fragrances, skin treatment 
solution, dyes, and other formulations that the company can market. 
Research and development chemists usually have PhD in chemistry fields; 
however, there are still numerous opportunities for BS or MS degree 
holders to work in the research and development department as technicians 
performing researches under the supervision of the chemist.

Q uality  C ontro l Chem ist: Quality control chemists in the industry 
help to check that the quality o f  their company’s products is up to the 
desired standard before they are released into the market.

P roduction  Chem ist: Production chemists are responsible for 
translating the new products developed by the research chemists into 
something that can be mass produced by a manufacturing process. In 
performing their job, production chemists work closely with plant 
engineers in coming up with the right design of plant equipment to use for 
better productivity and costs. Production chemists supervise production and 
make sure production process complies with environmental protection 
policies. They also check quality control.

Food Chem ist: In the food processing industry, food chemists use 
their knowledge o f chemistry to create foods with desirable qualities, such 
as better taste, longer shelf life, improved nutrition, healthy and safe to 
consume.

Chem ical Sales C areer: Chemists can pursue sales careers in the 
chemical industry. Chemical manufacturing companies need people with 
chemistry background to sell their products directly to target customers. 
Chemists are able to work with customers and to determine the type of 
products that would best enable the customer to realize their goal.

This job  involves one-on-one dealings with customers and so requires 
a great degree o f inteфersonal relationship skills.

Chem ical M arketing  C areer: Chemists can al.so be involved in the 
marketing of chemical products. In addition to their chemistry background, 
chemists who wish to pursue a career in marketing will need to take some 
training in marketing. As a marketing professional, you will be involved in 
all processes that adequately publicize and compel target customers to buy 
your products. The job  entails identifying and understanding your target 
customers and designing effective marketing strategies to reach and make 
them buy from you. It al.so involves studying sales and trends to prcdict the 
future.
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repeating) units. They study how the smaller 
building blocks (monomers) combine, and create 
useful materials with specific characteristics by 
manipulating the molecular structure o f the 
monomers/polymers used, the composition o f the 
monomer/polymer combinations, and applying 
chemical and processing techniques that can, to a 
large extent, affect the properties of the final 
product. Chemists are unique within the chemistry 
community because their understanding o f the 
relationship between structure and property spans 
from the molecular scale to the macroscopic scale.
F) The study is concerned with the properties and 
behavior o f inorganic compounds, which include 
metals, minerals, and organometallic compounds. 
While organic chemistry is defined as the study of 
carbon-containing compounds and it is the study 
o f the remaining subset o f compounds other than 
organic compounds, there is overlap between the 
two fields (such as organometallic compounds, 
which usually contain a metal or metalloid bonded 
directly to carbon)._____________________________

polyiiin
chcm istiy

Text 4 C areers in  C hem istry
There are lots o f career options for someone with n dcjiiH 

chemistry. In fact, a chemist can work almost in all induNliii'» 
government agencies. This is because chemistry covers every aspci l nf || 

Careers in chemistry can be grouped into four categories: спііччі 
industrial chemistry, academics, government, and careers in relati-d lliihll

C areers in Industria l C hem istry
The chemical, petrochemical, pharmaceutical, food priur«*|i 

breweries, and other industries are areas where most chemists UMinlly n 
for employment after completing their studies. There are wide vnnrlii'^ 
careers for chemists there, including working in the business side n( |l 
firm, such as sales and customer support departments. Here arc sumt' 
them.

R esearch an d  D evelopm ent Chem ist; Research and deveio|imii||| 
chemists help their companies to research and discover ways to iinpmvi' «Щ 
their products so as to provide more and better value for the custonu i itiirf
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Technical Service C areer: The technical service professional’s job 
involves helping customers to solve problems relating to the workability of 
the product and troubleshooting for customers with problems, questions or 
challenges. It also involves generating new applications for the products 
and Creating instructional manuals to guide customers on how to use the 
products.

C hem istry  C areers in  Schools
Schools offer the second largest places after the industries where 

graduates o f chemistry can work. Chemistry teachers are needed to impart 
chemistry knowledge to students in high school, college or university.

H igh School Teacher: All high schools need chemistry teachers to 
teach the subject. To teach in a public school you will also be required to 
have an additional qualification in education. Private schools may not 
however demand education qualification; with a B.S. degree in chemistry 
you can be hired directly.

U n d erg rad u ate  College o r  University T eacher: To be faculty 
member in a primarily undergraduate institution, you will almost need a 
PhD in chemistry. Your work will include to teach classes and labs, and to 
direct students’ research projects.

T eacher a t R esearch Universities: You will need to have PhD and 
some years of post-doctoral experience may be required to be faculty in 
research universities, which offer BS, MS, and PhD degree programs. You 
will be involved in teaching undergraduate and graduate courses, and 
directing research projects for groups o f  undergraduate and graduate 
students.

C areers in S upport Positions; With background in chemistry, you 
can work in a number o f support positions that require technical 
background in colleges and universities. These job  positions include lab 
technician and staff scientist, safety officer, and stockroom manager.
The lab technician and staff scientist operates research equipment and 
performs support duties for teaching and research. The safety officer is 
responsible for handling and disposing o f harmful waste, and to ensure that 
all safety guidelines, including EPA are enforced. The storeroom manager 
is responsible for ordering and maintaining inventories of chemicals and 
supplies to support the schools research and teaching programs.

C hem istry  C areers in G overnm ent
A variety o f job  opportunities are available for graduates o f chemistry 

in all levels o f government -  federal, state, and local government. For
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instance, the federal government runs national research laboratories across 
the country, which employs BS, MS and PhD graduates, including those 
with chemistry degrees, to research on a wide range of issues.

Other places that chemistry graduates can find employment with 
government are in government’s regulatory agencies, such as the ATF, 
EPA, FBI, and FDA. These agencies employ chemists to carry out research 
and analysis so as to be able to effectively perform their role.

Also, chemists can build careers in forensic science and work with 
local, state, or national forensic science laboratories. This is because 
forensic science is based mainly on analytical chemistry and biochemistry.

C areers in R elated Fields
Graduates o f chemistry can also build career in non-core chemistry 

fields based on their training, which makes them suitable for such jobs. 
Some o f these areas include;

Biotechnology; Chemistry and biochemistry graduates are qualified to 
pursue further training and career in biotechnology if they so desired.

Toxicology; This is an area interested chemists can get further training 
and build a career. Toxicologists study toxic substances to find out how 
they produce their effects and so create solutions for dealing with them. 
Some industries, including manufacturers of therapeutic drugs, cosmetics, 
food additives, and agriculture chemicals are often required by federal laws 
to perform thorough testing on their products before they are released into 
the market.
These industries therefore are compelled to employ toxicologists to 
perform the required tests and confirmation of the safety o f their products.

Environm ental Science; This is an area open to chemistry graduates 
to make a career. This is because chemistry is central to the study o f the 
environment. As environmental scientists, you can work in the industries, 
with government, not-for-profit organizations, and in the colleges.

D ietary Science: With chemistry background, you can build a career 
in dietary science after taking some courses to properly integrate you into 
the profession. Dietary science is the study of how what we eat affects our 
heallli and wellbeing.

C a re er in the M edical Professions; If you are interested in pursuing 
medical careers such as being a medical doctor, pharmacist, dentist, 
veterinarian, and nursing, your degree in chemistry can qualify you to be 
admitted into the training program for the particular course.

M edical L aboratory : Chemistry background can enable you to work 
as laboratory technician in medical offices and hospitals. Medical lab
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technicians analyze patient samples for doctors to be able to effectively 
diagnose diseases. They may also be required to prepare drugs and other 
materials used in treating patients.

T echnical W riting: If you have writing skill and are interested in 
combining it with your chemical training, technical or scientific writing is a 
good career path you can take. There are opportunities for technical writers 
to work for trade magazines and technical journals. You can also work as a 
writer in the industries to produce product manuals and other informational 
materials that enable the company to inform its customers about its 
products in the way that they will understand. A course in English and/or 
Journalism would help to achieve success in this profession.

Scientific L ibraries: W ith a background in chemistry and some 
training in library science, you can work in science libraries. If you did a 
graduate study in library science, you could work as research librarian with 
government libraries and university research libraries. You could also work 
with large companies as a research librarian.

M useum s: A background in chemistry combined with training in 
information technology can qualify you to work in museums. Your work 
may involve researching and producing materials for exhibits, making 
presentations, and procuring materials for the museum.

P a te n t Agency: A degree in chemistry can enable you to work as a 
patent agent with the federal government. The job  involves analyzing 
patent applications to confirm if they are actually novel and worthy to be 
awarded a patent. The analytical skill which you gain from studying 
chemistry makes you suitable for the job.

P a ten t Law: You can become a patent lawyer after your chemistiy 
degree by going to law school. The job  of patent lawyers include helping 
scientists to prepare patents that are legally enforceable; helping their 
clients or employers to ensure that their patents rights are not infringed on; 
and going after those who infringe on their clients or employers patents.

E x .l T ran sla te  into K azakh  the w ords given below
- BS. MS. ATF, EPA, FBI, and FDA;
- to seek for employment after completing their studies;
- to bring revenue;
- to remain competitive;
- to be responsible for;
- to impart chemistry knowledge to;
- to require technical background;
- to perform support duties for;
- to carry out research;
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- to build careers in forensic science;
- to make a career;
- to pursue further training;
- to perform thorough testing on;
- to gain analytical skills;
- to make suitable for the job;
- to infringe on patents, rights;
- career options;
- BS or MS degree holders;
- under the supervision;
? Test Y ourself
Ex.2 A nsw er the following questions
a) \УЪеге can graduates with chemistry background work?
b) W hat job  opportunities are available for graduates of chemistry in 

Kazakhstan?
c) What does “Chemistry in Related Fields” mean?
d) What profession would you like to choose?
Ex.3 R ead  the dialogue and  m ake up  a dialogue abou t your fu tu re  

profession.
T alk ing  A bout Y our Jo b  

Jack : Hi Peter. Can you tell me a little bit about your current job? 
P eter: Certainly. What would you like to know?
Jack : First of all, what do you work as?
P eter; I work as a computer technician at Schuller's and Co.
Jack: What do your responsibihties include?
P eter: I'm responsible for systems administration and in-house 

programming.
Jack : W hat sort o f problems do you deal with on a day-to-do basis? 
P eter: Oh, there are always lots o f small system glitches. I also provide 

information on a need-to-know basis for employees.
Jack : Wliat else does your job  involve?
P eter: Well, as I said, for part o f my job I have to develop in-house 

programs for special company tasks.
Jack : Do you have to produce any reports?
Peter: No, I just have to make sure that everything is in good working 

order.
Jack : Do you ever attend meetings?
P eter: Yes, I attend organizational meetings at the end of the month. 
Jack : Thanks for all the information, Peter. It sounds like you have an 

interesting job.
P eter: Yes, it's very interesting, but stressful, too!
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Key Vocabulary
day-to-day -  күндегі, күнбе-күнгі, күн сайынғы, күндегі; 
glitch -  кате;
good working order -  жарамдылык; 
in-house- ІШКІ;
organizational meeting -  ұйымдастыру жиналысы;
stressful -  есеңгіреген;
to be responsible for -  жауапты болу;
to develop- дамыту;
to involve -  тартып any;
to pay b ills-  салык телеу;
to produce reports -  баяндама жасау;

Ex.4 Prepare a one-minute speech for school-leavers to advertise 
your future profession

Text 5 History of the Periodic Table
In 1863, the English chemist John Newlands noticed that if the known 

elements were placed in order o f their atomic weight, and then put into 
rows of seven, there were strong similarities between elements in the same 
vertical column.

This pattern became known as Newlands’ law o f octaves. It was 
useful for some o f the elements, but unfortunately Newlands’ pattern broke 
down when he tried to include the transition elements.

In 1896, the Russian chemist Dimitri Mendeleev produced his 
periodic table elements with similar properties occurred periodically and 
were placed in vertical columns called groups.

Like Newlands, Mendeleev arranged the elements in order o f 
increasing atomic weight, but unlike Newlands he did not stick strictly to 
this order. He left gaps for elements that had yet to be discovered, such as 
germanium and gallium, and made detailed predictions about the physical 
and chemical properties these elements would have.

Eventually, when these elements were discovered and their properties 
analysed, scientists confirmed M endeleev’s predictions. His table went 
from being an interesting curiosity to a useful tool for understanding how a 
particular element would behave.

By leaving gaps and swapping the order o f the elements, Mendeleev 
had actually arranged the elements in order of increasing atomic number 
(or the number o f protons in the nucleus o f  an atom), even though protons 
themselves were not discovered until much later.



In fact, electrons, protons and neutrons were all discovered in the 
early 20'*’ century.

Text 6 Atoms and the Periodic Table
Today, scientists consider the periodic table an important summary of 

the structure o f atoms. The periodic table can be used to source the boiling 
point or density o f elements. A detailed periodic table can be used to find 
the names, symbols, relative atomic masses and atomic number o f any 
element.

In the periodic table, elements are arranged in order o f  increasing 
atomic number. It is called a periodic table because elements with similar 
properties occur at regular intervals or ‘periodically’. The elements are 
placed in horizontal rows, called periods, and elements with similar 
properties appear in the same vertical column. These vertical columns are 
called group 1 o f the periodic table include lithium, sodium and potassium. 
All the elements in group 1 of the periodic table share similar properties; 
they are all metals expect H (hydrogen) and they all consist o f atoms that 
have just one electron in their outer shell. When these metals react they 
form ions which have a 1 + charge. Elements in the same period have the 
same number o f shells o f electrons.

All the isotopes o f an element have the same number of electrons and 
protons. All the isotopes of an element appear in the same place on the 
periodic table.

? Test Yourself
1 Why do scientists have to re-evaluate existing models?
2 How are the elements arranged in the modem periodic table?
3What are the horizontal rows and vertical columns in the periodic

table called?

Text 7 Discovery and Assignment of Elements with Atomic 
Numbers 113 ,115 ,117  and 118

lUPAC announces the verification of the discoveries o f four new 
chemical elements: The 7th period of the periodic table o f elements is 
complete.

The fourth lUPAC/IUPAP Joint Working Party (JWP) on the priority 
o f claims to the discovery of new elements has reviewed the relevant 
literature for elements 113, 115, 117, and 118 and has determined that the 
claims for discovery of these elements have been fulfilled, in accordance 
with the criteria for the discovery o f elements of the lUPAP/lUPAC 
Transfermium Working Group (TWO) 1991 discovery criteria. The.sc
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elements complete the 7th row o f the periodic table o f the elements, and the 
discoverers from Japan, Russia and the USA will now be invited to suggest 
permanent names and symbols.

"A particular difficulty in establishing these new elements is that they 
decay into hitherto unknown isotopes o f slightly lighter elements that also 
need to be unequivocally identified" commented JW P chair Professor Paul 
J. Karol, "but in the future we hope to improve methods that can directly 
measure the atomic number, Z".

"The chemistry community is eager to see its most cherished table 
finally being completed down to the seventh row. lUPAC has now initiated 
the process o f formalizing names and symbols for these elements 
temporarily named as ununtrium, (Uut or element 113), ununpentium (Uup, 
element 115), ununseptium (Uus, element 117), and ununoctium (Uuo, 
element 118)" said Professor Jan Reedijk, President o f the Inorganic 
Chemistry Division of lUPAC.

The proposed names and symbols will be checked by the Inorganic 
Chemistry Division of lUPAC for consistency, translatability into other 
languages, possible prior historic use for other cases, etc. New elements 
can be named after a mythological concept, a mineral, a place or country, a 
property or a scientist. After Divisional acceptance, the names and two- 
letter symbols will be presented for public review for five months, before 
the highest body o f lUPAC, the Council, will make a final decision on the 
names o f  these new chemical elements and their two-letter symbols and 
their introduction into the Periodic Table o f the Elements.

"As the global organization that provides objective scientific expertise 
and develops the essential tools for the application and communication of 
chemical knowledge for the benefit o f  humankind, the International Union 
o f  Pure and Applied Chemistry is pleased and honored to make this 
announcement concerning elements 113, 115, 117, and 118 and the 
completion o f the seventh row o f the periodic table o f the elements," said 
lUPAC President Dr. Mark C. Cesa, adding that, "we are excited about 
these new elements, and we thank the dedicated scientists who discovered 
them for their painstaking work, as well the members o f the lUPACAUPAP 
Joint Working Party for completing their essential and critically important 
task."

E x .l L isten to  the interview  w ith D r Ben P ilgrim , U niversity of 
C am bridge http://www.thenakedscientists.com/HTML/articles/chemistry/

F o u r new elem ents discovered
Most school science labs have a periodic table on the wall but until 

now, there Periodic Table have been a few missing elements towards the
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bottom. Ben Pilgrim explained to Kat Amey why everyone is suddenly 
very excited about this historic table...
Ben Yes, there's been a very exciting week for chemistry. So lUPAC, 

announced that four elements (elements number 113, 115, 117 and 
118) have been discovered. Now these haven't all been discovered 
in the last few days - that would be quite a coincidence. It's 
actually been about 10 or 15 years since scientists first started 
gathering evidence to suggest that these elements did exist. So there 
have been gaps in the periodic table; they’ve been predicted to be 
there for a long time, but it's all about the scientists getting enough 

j data to be able to be sure that these elements are actually there.
K at The periodic table - a lot o f people have heard of it, a lot o f  people 

if probably recognise it. W hat exactly is it as a way of categorising
elements? How did they know that there were these gaps in there?

Ben So, elements are placed in a periodic table depending on the 
number o f  protons, which are a particle found in the nucleus of 

; every atom, and there’s basically, you know, the first element
hydrogen has one proton, the second element helium has two, and

i so on. The number of protons defines what element you have and,
* it so happens these numbers 1 said earlier, they are the number o f

protons that we hadn't found yet but, you know, they should be 
there because it should be possible to have one with that particular 
number.

K at So how do you go about discovering a new element -1  assume you 
don't find it down the back o f the sofa?

Ben Yes, I mean the problem is that there's about 90 elements on the 
earth, sort o f naturally occurring, we find them around. They might 
be bound up with other things but they will always be there, they're 
stable. An oxygen will always be an oxygen, a gold will always be 
a gold. The trouble with these elements is they're radioactive, 
they're unstable. They fall apart after a very short amount to time - 
sometimes fractions of a second, and so the scientists actually have 
to make them and they do this by firing two lighter elements at 
each other. So, for example, they fire a calcium atom at an atom of 
americium. Calcium has a number o f 20 and amcricium has a 
number o f 95 and that adds together to make 115. Part o f the 
difficulty is that these new ones we make, they are unstable, they 
fall apart, so how do we know we've made them?

C hris They hand around for something in the region of about a 
microsecond through to a couple of seconds, don't they. I mean 
someone was saying that one o f these new elements, they'd only
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ever made 90 atoms ever.
Ben Yes. One o f the ones I found out that 117 apparently 15 atoms have 

been observed, so...
C hris As many as that.
Ben You don't want to...
K at Don't spend them all at once.
Ben But, imagine if you had a video, for example, o f a game o f snooker 

and someone had, by some computer wizardry, removed the cue 
ball from the piece of videotape that you might be able to think 
about where the cue ball was based on what the other balls were 
moving and how they were moving around the table, and that's a bit 
like what they have to do here. They have to kind of use what 
these heavy atoms decay into, and then kind of reconstruct and then 
assume what they had before.

C hris Can I ju st ask you the really simple question though which is - why 
are we doing this?

Ben W ell I think it's very exciting because there's something that's 
referred to as the 'island of stability'. So, as we get heavier and 
heavier, the atoms are becoming less stable but, it's been 
hypothesised by a number o f people that, once we get a little bit 
higher up we might actually get back into some stable elements 
again, some stable atoms and these may have new properties that, 
you know, haven't been seen before. So that's very exciting.

K at And, o f course, the big question is - what are we going to call them, 
because numbers aren't cool? We need like brilliant names. What's 
the...

C hris Ununtrium and ununpentium and ununseptium. Is that not sexy 
enough?

K at Come on, no!
Ben Those names are a little dull, so they can be called after a number 

o f things. A number are called after countries or places or after 
famous scientists.

C hris There was a petition this week to call one after Lemmy from 
Motorhead.

Ben Yes, this would be one o f the heaviest of the heavy metals.
Unfortunately, I think it has to be a scientist, according to the niles. 
There are certainly some British scientists - Humphry Davy, 
Michael Faraday that don't have elements named after them. Even 
perhaps one of our most famous scientist overall, Isaac Newton, 
doesn't have an element. But because the research groups - 113 was 
discovered by a Japanese group, the others by a collaboration
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Kat

between Russian scientists and American scientists, I thinlc we 
might maybe see a reference to Japan in one of them, one based on 
the name of Moscow I’ve heard, and so I think that's perhaps 
slightly more likely.
Well, I think we shall have to see.

Төменгіде берілген сөздер мен свз тіркестерді аударып, 
жадыңызда сақтаңыз

Joint Working Party (JWP), the International Union of Pure and 
Applied Chemistry, to fulfill the claims for discovery, Transfermium 
Working Group (TWG),

Text 8 History and Uses of Chemical Elements

E x .l Read about 5 chemical elements and fill in the table below

О H N Pb
the name
atomic
number
description
properties
uses
health effects
environmental
effects

Ex.2 Tell about the chemical elements with atomic numbers 99, 
101,13,16,19,20,25,26.

Text 8.1 Oxygen
Oxygen had been produced by several chemists prior to its discovery 

in 1774, but they failed to recognize it as a distinct element, Joseph 
Priestley and Carl Wilhelm Scheele both independently discovered oxygen, 
but Priestly is usually given credit for the discovery. They were both able 
to produce oxygen by heating mercuric oxide (HgO). Priestley called the 
gas produced in his experiments “dephlogisticated air” and Scheele called 
his “fire air” . The name oxygen was created by Antoine Lavoisier who 
incorrectly believed that oxygen was necessary to form all acids.

Oxygen is the third most abundant element in the universe and makes 
up nearly 21% of the earth's atmosphere. Oxygen accounts for nearly half
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o f the mass of the earth's crust, two thirds o f the mass o f the human body 
and nine tenths o f the mass of water. Large amounts o f oxygen can be 
extracted from liquefied air through a process known as fractional 
distillation. Oxygen can also be produced through the electrolysis o f water 
or by heating potassium chlorate (KC103).

Oxygen is a highly reactive element and is capable o f combining with 
most other elements. It is required by most living organisms and for most 
forms o f combustion. Impurities in molten pig iron are burned away with 
streams o f  high pressure oxygen to produce steel. Oxygen can also be 
combined with acetylene (C2H2) to produce an extremely hot flame used 
for welding. Liquid oxygen, when combined with liquid hydrogen, makes 
an excellent rocket fuel. Ozone (0 3 ) forms a thin, protective layer around 
the earth that shields the surface from the sun's ultraviolet radiation. 
Oxygen is also a component of hundreds o f thousands o f organic 
compounds.

Gaseous chemical element, symbol: O, atomic number: 8 and atomic 
weight 15,9994. It’s o f great interest because it’s the essential element in 
the respiratory processes o f most o f the living cells and in combustion 
processes. It’s the most abundant element in The Earth’s crust. Nearly one 
fifth (in volume) o f the air is oxygen. Non-combined gaseous oxygen 
normally exists in form o f diatomic molecules, 0 2 , but it also exists in 
triatomic form, 0 3 , named ozone.

In normal conditions oxygen is a colourless, odourless and insipid gas; 
it condensates in a light blue liquid. Oxygen is part o f a small group of 
gasses literally paramagnetic, and it’s the most paramagnetic o f all. Liquid 
oxygen is also slightly paramagnetic.

Oxygen is reactive and will form oxides with all other elements except 
helium, neon, argon and krypton. It is moderately soluble in water (30 cm3 
per 1 liter o f water dissolve) at 20 Celsius.

A pplications. Oxygen can be separated from air by fractionated 
liquefaction and distillation. The main applications of oxygen in order of 
importance are; 1) melting, refining and manufacture o f steel and other 
metals; 2) manufacture o f chemicals by controlled oxidation; 3) rocket 
propulsion; 4) medical and biological life support; 5) mining, production 
and manufacture o f stone and glass products.

An emergency supply of oxygen automatically becomes available for 
the passenger in an aircraft when the pressure drop suddently. This oxygen 
is stored not as an oxygen gas but as the chemical sodium chlorate.

Oxygen in the environm ent
The crust o f earth is composed mainly of silicon-oxygen minerals, and 

many other elements are there as their oxides.
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Oxygen gas makes up a fifth o f the atmosphere, amounting to more 
than a million billion tonnes. The oxygen in the Earth’s atmosphere comes 
from the photosynthesis o f plants, and has built up in a long time as they 
utilised the abundant supply of carbon dioxide in the early atmosphere and 
released oxygen.

Oxygen is fairly soluble in water, which makes life in rivers, lakes and 
oceans possible. The water in rivers and lakes needs to have a regular 
supply of oxygen, for when this gets depleted the water will no longer 
support fish and other aquatic species.

Nearly every chemical, apart from the inert gasses, bind with oxygen 
to form compounds. Water, H 20, and silica, S i0 2 , main component o f  the 
sand, are among the more abundant binary oxygen compounds. Among the 
compounds which contain more than two elements, the most abundant are 
the silicates, that form most o f the rocks and soils. Other compounds which 
are abundant in nature are calcium carbonate (limestone and marble), 
calcium sulphate (gypsum), aluminum oxide (bauxite) and various iron 
oxides, that are used as source o f the metal.

Health effects of oxygen
Oxygen is essential for all forms o f life since it is a constituent o f 

DNA and almost all other biologically important compounds. Is it even 
more drammatically essential, in that animals must have minute by minute 
supply o f the gas in order to survive. Oxygen in the lungs is picked up by 
the iron atom at the center o f hemoglobin in the blood and thereby 
transported to where it is needed.

Every human being needs oxygen to breathe, but as in so many cases 
too much is not good. If one is exposed to large amounts o f oxygen for a 
long time, lung damage can occur. Breathing 50-1(Ю% oxygen at normal 
pressure over a prolonged period causes lung damage. Those people, who 
work with frequent or potentially high exposures to pure oxygen, should 
take lung function tests before beginning employment and after that. 
Oxygen is usually stored under very low temperatures and therefore one 
should wear special clothes to prevent the freezing o f body tissues.

E nvironm ental effects of oxygen
Highly concentrated sources of oxygen promote rapid combustion and 

therefore are fire and explosion hazards in the presence of fuels.
The fire that killed the Apollo 1 crew on a test launchpad spread so 

rapidly because the pure oxygen atmosphere was at normal atmospheric 
pressure instead o f the one third pressure that would be used during an 
actual launch.
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Key vocabulary
d istinct recognizably different in nature from sometliing else o f  a 

similar type
given credit for the discovery - praise that is given to someone for 

something they have done 
oxide [’oksaid]; окисел 
impurity қоспа, араласқан 
molten iron = molten pig iron шойын 
welding ['weldiij] nicipy, дәнекерлеу
potassium [pa'taseam] the chemical element o f atomic number 19, a 

soft, silvery-white reactive metal o f the alkali metal group, 
combustion [кәтЪл5^(ә)п] жану 
abundant кең таралган 
odourless ['әudәlәs] иіссіз 
insipid [m'sipid] тұщы 
soluble ['soljabl] epiriui 
liquefaction [,likwi'f£ekj'(a)n] сұйылту 
rocket propulsion зымыран қозғалысы 
aquatic [a'kwaetik] cy 
limestone ['laimstaun] әктас 
marble ['ma:bl] мэрмәр 
gypsum ['с^ірзәт] гипс 
bauxite ['bo:ksait] боксит, алюминий кені
DNA d e o x y r ib o n u c le ic  a c id  ДНҚ, дезоксирибонуклеин кышкылы 
t is su e  ['ti/u. ] ТІН, материя 
hazard  ['hxzad]K ayinT ifliK  
la u n ch p a d  cepe алаңы

Text 8.2 H ydrogen
Hydrogen is the first element in the periodic table. In normal 

conditions it’s a colourless, odourless and insipid gas, formed by diatomic 
molecules, H2. The hydrogen atom, symbol H, is formed by a nucleus with 
one unit o f  positive charge and one electron. Its atomic number is 1 and its 
atomic weight 1,00797 g/mol. It’s one o f the main compounds of water and 
of all organic matter, and it’s widely spread not only in The Earth but also 
in the entire Universe. There are three hydrogen isotopes: protium, mass 1, 
found in more than 99,985% o f the natural element; deuterium, mass 2, 
found in nature in 0.015% approximately, and tritium, mass 3, which 
appears in small quantities in nature, but can be artificially produced by 
various nuclear reactions.
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Uses; The most important use o f  hydrogen is the ammonia synthesis. 
The use of hydrogen is extending quickly in fuel refinement, like the 
breaking down by hydrogen (hydrocracking), and in sulphur elimination. 
Huge quantities of hydrogen are consumed in the catalytic hydrogenation 
o f unsaturated vegetable oils to obtain solid fat. Hydrogenation is used in 
the manufacture of organic chemical products. Huge quantities of hydrogen 
are used as rocket fuels, in combination with oxygen or fluor, and as a 
rocket propellent propelled by nuclear energy.

Hydrogen can be burned in internal combustion engines. Hydrogen 
fuel cells are being looked into as a way to provide power and research is 
being conducted on hydrogen as a possible major future fuel. For instance 
it can be converted to and from electricity from bio-fuels, from and into 
natural gas and diesel fuel, theoretically with no emissions o f either C 0 2  or 
toxic chemicals.

Properties.- Common hydrogen has a molecular weight of 2,01594 g. 
As a gas it has a density of 0.071 g/1 at 0°C and 1 atm. Its relative density, 
compared with that o f the air, is 0.0695. Hydrogen is the most flammable 
o f all the known substances. Hydrogen is slightly more soluble in organic 
solvents than in water. Many metals absorb hydrogen. Hydrogen absorption 
by steel can result in brittle steel, which leads to fails in the chemical 
process equipment.

At normal temperature hydrogen is a not very reactive substance, 
unless it has been activated somehow; for instance, by an appropriate 
catalyser. At high temperatures it’s highly reactive.

Although in general it’s diatomic, molecular hydrogen dissociates into 
free atoms at high temperatures. Atomic hydrogen is a powerful reductive 
agent, even at ambient temperature. It reacts with the oxides and chlorides 
o f many metals, like silver, copper, lead, bismuth and mercury, to produce 
free metals. It reduces some salts to their metallic state, like nitrates, nitrites 
and sodium and potassium cyanide. It reacts with a number o f elements, 
metals and non-metals, to produce hydrides, like NAH, KH, H2S and PHj. 
Atomic hydrogen produces hydrogen peroxide, H2O2, with oxygen.

Atomic hydrogen reacts with organic compounds to form a complex 
mixture o f products; with etilene, C2H4, for instance, the products arc 
ethane, СгН», and butane, C4H 10. The heat released when the hydrogen 
atoms recombine to form the hydrogen molecules is used to obtain high 
temperatures in atomic hydrogen welding.

Hydrogen reacts with oxygen to form water and this reaction is 
extraordinarily slow at ambient temperature; but if it’s acceleratcd by a 
catalyser, like platinum, or an electric spark, it’s made with explosive 
violence.
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Health effects o f hydrogen
Effects o f exposure to hydrogen; Fire: Extremely flammable. Many 

reactions may cause fire or explosion. Explosion: Gas/air mixtures are 
explosive. Routes o f exposure: The substance can be absorbed into the 
body by inhalation. Inhalation: High concentrations o f this gas can cause an 
oxygen-deficient environment. Individuals breathing such an atmosphere 
may experience symptoms which include headaches, ringing in ears, 
dizziness, drowsiness, unconsciousness, nausea, vomiting and depression 
o f all the senses. The skin o f a victim may have a blue color. Under some 
circumstances, death may occur. Hydrogen is not expected to cause 
mutagenicity, embryotoxicity, teratogenicity or reproductive toxicity. Pre
existing respiratory conditions may be aggravated by overexposure to 
hydrogen. Inhalation risk: On loss o f containment, a harmful concentration 
o f this gas in the air will be reached very quickly.

Physical dangers: The gas mixes well with air, explosive mixtures are 
easily formed. The gas is lighter than air.

Chemical dangers: Heating may cause violent combustion or explosion. 
Reacts violently with air, oxygen, halogens and strong oxidants causing fire 
and explosion hazard. Metal catalysts, such as platinum and nickel, greatly 
enhance these reactions.

High concentrations in the air cause a deficiency o f oxygen with the 
risk o f unconsciousness or death. Check oxygen content before entering 
area. No odor warning if toxic concentrations are present. Measure 
hydrogen concentrations with suitable gas detector (a normal flammable 
gas detector is not suited for the puфose).

First aid: Fire; Shut off supply; if not possible and no risk to 
surroundings, let the fire burn itself out; in other cases extinguish with 
water spray, powder, carbon dioxide. Explosion; In case of fire; keep 
cylinder cool by spraying with water. Combat fire from a sheltered 
position. Inhalation: Fresh air, rest. Artificial respiration may be needed. 
Refer for medical attention. Skin; Refer for medical attention.

Environmental effects o f hydrogen
Hydrogen in the environment: Hydrogen forms 0.15 % of the earth's 

cnist, it is the major constituent o f  water. 0.5 ppm of hydrogen H2 and 
varia! proportions as water vapour are present in the atmosphere. Hydrogen 
is also a major component o f biomass, consituing the 14% by weight.

Environmental stability; hydrogen occurs naturally in the atmosphere. 
The gas will be dissipated rapidly in well-ventilated areas.

Effect on plants or animals; Any effect on animals would be related to 
oxygen deficient environments. No adverse effect is anticipated to occur to
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plant life, except for frost produced in the presence of rapidly expanding 
gases.

Effect on aquatic life; No evidence is currently available on the effect 
o f hydrogen on aquatic life.

Scientists had been producing hydrogen for years before it was 
recognized as an element. Written records indicate that Robert Boyle 
produced hydrogen gas as early as 1671 while experimenting with iron and 
acids. Hydrogen was first recognized as a distinct element by Henry 
Cavendish in 1766.

Composed o f a single proton and a single electron, hydrogen is the 
simplest and most abundant element in the universe. It is estimated that 
90% of the visible universe is composed o f hydrogen.

Hydrogen is the raw fuel that most stars 'bum' to produce energy. The 
same process, known as fusion, is being studied as a possible power source 
for use on earth. The sun's supply o f hydrogen is expected to last another 5 
billion years.

Hydrogen is a commercially important element. Large amounts of 
hydrogen are combined with nitrogen from the air to produce ammonia 
(NH3) through a process called the Haber process. Hydrogen is also added 
to fats and oils, such as peanut oil, through a process called hydrogenation. 
Liquid hydrogen is used in the study of superconductors and, when 
combined with liquid oxygen, makes an excellent rocket fuel.

Hydrogen combines with other elements to form numerous 
compounds. Some of the common ones are: water (H 20), ammonia (NH3), 
methane (CH4), table sugar (C 12H 22011), hydrogen peroxide (H 202) and 
hydrochloric acid (HCl).

Hydrogen has three common isotopes. The simplest isotope, called 
protium, is just ordinary hydrogen. The second, a stable isotope called 
deuterium, was discovered in 1932. The third isotope, tritium, was 
discovered in 1934.

Key vocabulary 
solvent ['salvant] еріткіш 
brittle [’bntl] СЫНҒЫШ 
dizziness [’dizmas] бас айналу 
drowsiness [’drauzmas] калгу, мүлгу 
nausea ['пэізіэ ], [’no:zia] журек айнушылық 
vomiting ['vDmitiij) құсық, лоқсу, құсу 
distinct [di'stirjkt] жеке
Haber process an industrial process for producing ammonia from 

nitrogen and hydrogen, using an iron catalyst at high temperature and
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pressure (named after Fritz Haber (1868 - 1934) and Carl Bosch (1874 - 
1940), German chemists).

T ext 8.3 N itrogen
Nitrogen is a common normally colourless, odourless, tasteless and 

mostly diatomic non-metal gas. It has five electrons in its outer shell, so it 
is trivalent in most compounds.

A pplications. The greatest single commercial use o f nitrogen is as a 
component in the manufacture of ammonia, subsequently used as fertilizer 
and to produce nitric acid.

Liquid nitrogen (often referred to as LN2) is used as a refrigerant for 
freezing and transporting food products.

Nitric acid sahs include some important compounds, for example 
potassium nitrate, nitric acid, and ammonium nitrate. Nitrated organic 
compounds, such as nitro-glycerine and trinitrotoluene, are often 
explosives.

N itrogen in  the environm ent. Nitrogen constitutes 78 percent of 
Earth's atmosphere and is a constituent o f all living tissues. Nitrogen is an 
essential element for life, because it is a constituent o f DNA and, as such, is 
part o f the genetic code.

Nitrogen molecules occur mainly in air. In water and soils nitrogen 
can be found in nitrates and nitrites. All o f these substances are a part o f the 
nitrogen cycle, and there are all interconnected.

Humans have changed natural nitrate and nitrite proportions radically, 
mainly due to the application o f nitrate-containing manures. Nitrogen is 
emitted extensively by industrial companies, increasing the nitrate and 
nitrite supplies in soil and water as a consequence o f  reactions that take 
place in the nitrogen cycle. Nitrate concentrations in drinking water will 
greatly increase due to this.

H ealth  effects o f nitrogen. Nitrates and nitrites are known to cause 
several health effects. These are the most common effects;

- Reactions with haemoglobin in blood, causing the oxygen carrying 
capacity o f the blood to decrease (nitrite);

- Decreased functioning of the thyroid gland (nitrate);
- Vitamin A shortages (nitrate);
- Fashioning o f nitre amines, which are known as one o f the most 

common causes o f cancer (nitrates and nitrites).
But from a metabolic point o f view, nitric oxide (NO) is much more 

important than nitrogen alone. In 1987, Salvador Moncada discovered that 
this was a vita! body messenger for relaxing muscles, and today we know 
that it is involved in the cardiovascular system, the immune system, the
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central nervous system and the peripheral nervous system. The enzyme that 
produces nitric oxide, called nitric oxide synthesis, is abundant in the brain.

Environmental effects of nitrogen
Humans have radically changed natural supplies o f nitrates and 

nitrites. The main cause of the addition of nitrates and nitrites is the 
extensive use o f fertilizers. Combustion processes can also enhance the 
nitrate and nitrite supplies, due to the emission of nitrogen oxides that can 
be converted to nitrates and nitrites in the environment.

Nitrates and nitrites also form during chemical production and they 
are used as food conservers. This causes groundwater and surface water 
nitrogen concentration, and nitrogen in food to increase greatly.

The addition of nitrogen bonds in the environment has various effects. 
Firstly, it can change the composition of species due to susceptibility of 
certain organisms to the consequences o f nitrogen compounds. Secondly, 
mainly nitrite may cause various health effects in humans and animals. 
Food that is rich in nitrogen compounds can cause the oxygen transport of 
the blood to decrease, which can have serious consequences for cattle.

High nitrogen uptake can cause problems in the thyroid gland and it 
can lead to vitamin A shortages. In the animal stomach and intestines 
nitrates can form nitroamines; dangerously carcinogenic compounds.

Key vocabulary
ammonia [э’шэишэ] аммиак
manure [ma'njua] тыңайткыш
emit [I'mit] шыгару
susceptibility [sa septa'bdati] сезінушілік

Text 8.4 Carbon
C arbon , the sixth most abundant element in the universe, has been 

known since ancient times. Carbon is most commonly obtained from coal 
dc[X)sits, although it usually must be processed into a form suitable for 
commercial use. Three naturally occiining allotropes o f carbon are known 
to exist: атоф һои з, graphite and diamond.

Amorphous carbon is formed when a material containing carbon is 
burned without enough oxygen for it to burn completely. This black soot, 
also known as lampblack, gas black, channel black or carbon black, is used 
to make inks, paints and rubber products. It can also be pressed into shapes 
and is used to form the cores o f most dry cell batteries, among other things.

Graphite, one of the softest materials known, is a form of carbon that 
is primarily used as a lubricant. Although it does occur naturally, most 
commercial graphite is produced by treating petroleum coke, a black tar
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residue remaining after the refinement o f cnide oil, in an oxygen-free oven. 
Naturally occurring graphite occurs in two forms, alpha and beta. These 
two forms have identical physical properties but different crystal structures. 
All artificially produced graphite is o f the alpha type. In addition to its use 
as a lubricant, graphite, in a form known as coke, is used in large amounts 
in the production o f  steel. Coke is made by heating soft coal in an oven 
without allowing oxygen to mix with it. Although commonly called lead, 
the black material used in pencils is actually graphite.

Diamond, the third naturally occurring form o f carbon, is one o f the 
hardest substances known. Although naturally occurring diamond is 
typically used for jewelry, most commercial quality diamonds are 
artificially produced. These small diamonds are made by squeezing 
graphite under high temperatures and pressures for several days or weeks 
and are primarily used to make things like diamond tipped saw blades. 
Although they posses very different physical properties, graphite and 
diamond differ only in their crystal structure.

A fourth allotrope o f carbon, known as white carbon, was produced in 
1969. It is a transparent material that can split a single beam of light into 
two beams, a property known as birefringence. Very little is known about 
this form o f  carbon.

Large molecules consisting only of carbon, known as 
buckminsterfullerenes, or buckyballs, have recently been discovered and 
are currently the subject o f  much scientific interest. A single buckyball 
consists o f 60 or 70 carbon atoms (C60 or C70) linked together in a 
structure that looks like a soccer ball. They can trap other atoms within 
their framework, appear to be capable of withstanding great pressures and 
have magnetic and superconductive properties.

C arbon-14, a radioactive isotope o f carbon with a half-life of 5,730 
years, is used to find the age of formerly living things through a process 
known as radiocarbon dating. The theory behind carbon dating is fairly 
simple. Scientists know that a small amount of naturally occurring carbon 
is carbon-14. Although carbon-14 decays into nitrogen-14 through beta 
decay, the amount o f carbon-14 in the environment remains constant 
because new carbon-14 is always being created in the upper atmosphere by 
cosmic rays. Living things tend to ingest materials that contain carbon, so 
the percentage o f carbon-14 within living things is the same as the 
percentage o f  carbon-14 in the environment. Once an organism dies, it no 
longer ingests much o f anything. The carbon-14 within that organism is no 
longer replaced and the percentage o f carbon-14 begins to decrease as it 
decays. By measuring the percentage of carbon-14 in the remains o f an 
organism, and by assuming that the natural abundance of carbon-14 has
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remained constant over time, scientists can estimate when that organism 
died. For example, if the concentration of carbon-14 in the remains of an 
organism is half o f the natural concentration of carbon-14, a scientist would 
estimate that the organism died about 5,730 years ago, the half-life o f 
carbon-14.

There are nearly ten million known carbon compounds and an entire 
branch of chemistry, known as organic chemistry, is devoted to their study. 
Many carbon compounds are essential for life as we know it. Some o f the 
most common carbon compounds are: carbon dioxide (C 02), carbon 
monoxide (CO), carbon disulfide (CS2), chloroform (CHC13), carbon 
tetrachloride (CC14), methane (CH4), ethylene (C2H4), acetylene (C2H2), 
benzene (C6H6), ethyl alcohol (C 2H 50H ) and acetic acid (C H 3C 00H ).

Key vocabulary
bluish көгілдірлеу
lustrous [’1л5Ігәз] жалтыр, жылтыр
malleable ['тгеІіәЫ] созымды, қақталатын
ductile [’dAktail] созымды, кақталатын
resistant to corrosion тот баспайтын
tarnish ['ta:nij] күңгірттену, қараңгылану, жалтыры кету
lead [led] қорғасын
alloy [’aebi] коспа
pewter ['pju;te] қалайы мен корғасының қорытпасы

Text 8.5 Lead
Lead is a bluish-white lustrous metal. It is very soft, highly malleable, 

ductile, and a relatively poor conductor o f electricity. It is very resistant to 
corrosion but tarnishes upon exposure to air. Lead isotopes arc the end 
products o f each o f the three series o f naturally occuning radioactive 
elements.

Applications. Lead pipes bearing the insignia of Roman emperors, 
used as drains from the baths, are still in service. Alloys include pewter and 
solder. Tetraethyl lead (PbEt4) is still u,sed in some grades o f petrol 
(gasoline) but is being phased out on environmental grounds.

Lead is a major constituent o f the lead-acid battery used extensively in 
car batteries. It is used as a coloring element in ceramic glazes, as 
projectiles, in some candles to threat the wick. It is the traditional base 
metal for organ pipes, and it is used as electrodes in the process of 
electrolysis. One of its major uses is in the glass o f computer and television 
screens, where it shields the viewer from radiation. Other uses are in
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sheeting, cables, solders, lead crystal glassware, ammunitions, bearings and 
as weight in sport equipment.

Lead in the environment. Native lead is rare in nature. Currently 
lead is usually found in ore with zinc, silver and copper and it is extracted 
together with these metals. The main lead mineral in Galena (PbS) and 
there are also deposits o f cerrussite and anglesite which are mined. Galena 
is mined in Australia, which produces 19% o f the world's new lead, 
followed by the USA, China, Peru' and Canada. Some is also mined in 
Mexico and West Germany. W orld production o f new lead is 6 million 
tonnes a year, and workable reserves total are estimated 85 million tonnes, 
which is less than 15 year's supply.

Lead occurs naturally in the environment. However, most lead 
concentrations that are found in the environment are a result o f human 
activities. Due to the application o f lead in gasoline an unnatural lead-cycle 
has consisted. In car engines lead is burned, so that lead salts (chlorines, 
bromines, oxides) will originate.

These lead salts enter the environment through the exhausts of cars. 
The larger particles will drop to the ground immediately and pollute soils 
or surface waters, the smaller particles will travel long distances through air 
and remain in the atmosphere. Part o f this lead will fall back on earth when 
it is raining. This lead-cycle caused by human production is much more 
extended than the natural lead-cycle. It has caused lead pollution to be a 
worldwide issue.

H ealth  effects o f lead. Lead is a soft metal that has known many 
applications over the years. It has been used widely since 5000 BC for 
application in metal products, cables and pipelines, but also in paints and 
pesticides. Lead is one out of four metals that have the most damaging 
effects on human health. It can enter the human body through uptake of 
food (65%), water (20%) and air (15%).

Foods such as fruit, vegetables, meats, grains, seafood, soft drinks and 
wine may contain significant amounts o f lead. Cigarette smoke also 
contains small amounts o f lead.

Lead can enter (drinking) water through corrosion of pipes. This is 
more likely to happen when the water is slightly acidic. That is why public 
water treatment systems are now required to carry out pH-adjustments in 
water that will serve drinking purposes.

For as far as we know, lead fulfils no essential function in the human 
body, it can merely do harm after uptake from food, air or water.

Lead can cause several unwanted effects, such as:
- disruption of the biosynthesis o f haemoglobin and anaemia;
- a rise in blood pressure;
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- kidney damage;
- miscarriages and subtle abortions;
- disruption o f nervous systems;
- brain damage;
- diminished learning abilities o f children;
- behavioural disruptions of children, such as aggression, impulsive 

behavior and hyperactivity.
Lead can enter a foetus through the placenta o f the mother. Because of 

this it can cause serious damage to the nervous system and the brains of 
unborn children.

Environmental effects of lead. Not only leaded gasoline causes lead 
concentrations in the environment to rise. Other human activities, such as 
fuel combustion, industrial processes and solid waste combustion, also 
contribute.

Lead can end up in water and soils through corrosion of leaded 
pipelines in a water transporting system and through corrosion of leaded 
paints. It cannot be broken down; it can only converted to other forms.

Lead accumulates in the bodies o f water organisms and soil 
organisms. These will experience health effects from lead poisoning. 
Health effects on shellfish can take place even when only very small 
concentrations o f lead are present. Body functions o f phytoplankton can be 
disturbed when lead interferes. Phytoplankton is an important source of 
oxygen production in seas and many larger sea-animals eat it. That is why 
we now begin to wonder whether lead pollution can influence global 
balances.

Soil functions are disturbed by lead intervention, especially near 
highways and farmlands, where extreme concentrations may be present. 
Soil organisms than suffer from lead poisoning, too.

Lead is a particularly dangerous chemical, as it can accumulate in 
individual organisms, but also in entire food chains.

Key vocabulary
conductor Ө Т К ІЗ Г ІШ

lead корғасын
resistant to corrosion тот баспайтын
foetus ұрық
lustrous ['Ustras] жалтыр, жылтыр

Text 9 M a tte r an d  P roperties o f M atte r
M a tte r  can be described and identified by physical and chcmica! 

properties. Physical (chemicals, properties, substances, textures) have to do
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with appearance. You can observe many physical properties with your 
senses and by measuring the length, (width, density, height, property), 
height, mass and density of a substance. (Chemical, Matter, Described, 
Physical) properties include color, shape, smell, texture, taste and size. The 
state o f matter (whether it’s a solid,(water, molecule, liquid, atom), or gas) 
and the (time, temperature, design, cylinder) at which the substance boils, 
melts or freezes are also physical properties. Magnetic properties are 
physical properties as well.

(Chemical, Physical, Substance, Gaseous) properties, on the other 
hand, have more to do with the atomic or molecular composition o f matter. 
Chemical properties deal with how substances react with other (properties, 
physicals, degrees, substances) such as water, air or fire.

A physical change has occurred when a substance changes color, size, 
shape, temperature or state. A (temperature, physical, chemical, color) 
change has occurred when a substance has changed into something new or 
(similar, different, familiar, original) so that the original substance is gone. 
Digestion and combustion are examples of chemical changes. A chemical 
change takes place in a (battery, bulb, change, switch) to produce 
electricity when you turn on a flashlight.

Chemical changes are sometimes represented by a chemical formula;
2H2 + 02  = 2H20
This formula states that two hydrogen gas molecules react with one 

oxygen gas molecule to produce two molecules o f water.

Text 10 Properties of Solids, Liquids, and Gases
A solid has a definite (mass, texture, volume) and a (3D, irregular, 

definite) shape. The particles in a solid are . Particles in a solid move by . 
solids soften before melting. The particles in this type of solid are not 
arranged in regular pattern. Am oфhous solids have a distinct melting 
point. Crystalline solids have a .

Liquids have no o f their own. A liquid takes the shape o f its container. 
Without a container liquids spread into a wide, shallow puddle. The o f a 
liquid does not change, is a term used to describe a liquids resistance to 
flow. Some liquids flow easier than others because the particles in liquids 
with are spread further apart.

Gases can change very easily. The determines the volume and shape 
o f  a gas. The movement o f gas particles could be described as .
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Text И  Chem ical Reactions an d  Atoms
Symbols
Each element has its own unique symbol that is recognised all over the 

world.
Each symbol consists o f  one or two letters and is much easier to read 

and write the full name.
In some cases the symbol for an element is simply the first letter of the 

element’s name. This letter must be a capital letter: the element iodine is 
represented by the symbol I.

Occasionally, an element may take its symbol from its former Latin 
name. When this happens, the first letter is a capital and the second letter, if 
there is one, is lower case: the element mercury is represented by the 
symbol Hg. This comes from the Latin name for mercury, which was 
hydrargyrum, or liquid  silver.

Several elements have names that start with the same letter. When this 
happens, the first letter of the element’s name is used, together with another 
letter from the name. The first letter is a capital and the second letter is 
lower case: the element magnesium is represented by the symbol Mg.

Chem ical Form ulae »
Compounds consist o f two or more different types of atom that have 

been chemically combined.
A compound can be represented using a chemical formula that shows 

the type and ratio of the atoms that are joined together in the compound.
Ammonia has the chemical formula NHj.This shows that in ammonia, 

nitrogen and hydrogen atoms are joined together in the ratio of one 
nitrogen atom to three hydrogen atoms.

You should take care when writing out the symbols for chemicals 
compounds as some o f them are very similar to elements. For example:

The element carbon has the symbol С
The element oxygen has the symbol О
The element cobalt has the symbol Co
The formula CO shows that a carbon atom and an oxygen atom have 

been chemically combined in a 1:1 ratio. This is the formula o f the 
compound carbon monoxide.

The symbol Co represents the element cobalt. Notice how the second 
letter o f the symbol is written in lower case. If it wasn’t, it would be a 
completely different substance.

The formula CO 2 shows that carbon and oxygen atoms have been 
chemically combined in a 1:2 ratio. This is the formula of the compound 
carbon dioxide.
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Chem ical reactions
Atoms can join together by:
Covalent bonding -  sharing pairs o f electrons.
Ionic bonding -  giving and taking electrons.
Compounds formed from metals and non-metals consist o f ions. These 

compounds are held together by strong ionic bonds. Compounds formed 
from non-metals often consist o f molecules. The atoms are held together by 
strong covalent bonds.

W ord  an d  Sym bol E quations
Symbol equations can be used to describe what happens during a 

chemical reaction.
When magnesium bums in air the magnesium metal reacts with the 

non-metal atoms in oxygen molecules to form the ionic compound 
magnesium oxide. The reaction can be shown in a word equation:

Magnesium + Oxygen-^ Magnesium Oxide
or by the symbol equation:
2Mg + 02 —►2MgO
Atoms are not created or destroyed during a chemical reaction: the 

atoms are just reairanged.
This means that the total mass o f the reactants is the same as the total 

mass of the products.
Ionic C om pounds
Ionic compounds are formed when a metal reacts with a non-metal. 

When metal atoms react they lose negatively charged electrons to become 
positively charged ions (or cations). When non-metal atoms react they gain 
negatively charged electrons to become negatively charged ions (or 
anions).

Build Y our U nderstanding
There is no overall charge on ionic compounds so you can use the 

charge on the ions to work out the formula o f the ionic compound.

M etal Ions N on-m etal Ions
Sodium, Na+ Bromide, Br-
Pottasium, K-i- Chloride, Cl-

The compound .sodium contains sodium, Na+, and chloride, C1-, ions. 
For every one sodium ion one chloride ion is required. The overall formula 
for the compound is NaCl.
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? T est Y ourself
1 How can atoms join together?
2 Give the name o f the elements with the symbols Na and Cr.
3 A water molecule has the formula H2O.
Explain what this formula tells us.
4 Sodium nitrate has the formula NaNOi.
Explain what this formula tells us.

S tretch  Y ourself
Give the formula for the following compounds; 
potassium chloride, 
sodium bromide.

W atch the video
http://go.maiI.ru/search_video?tsg=l&q=chemistry+in+everyday+life 
Give m ore exam ples
Chemical compounds have been employed for a number o f useful 

puфoses in our daily life, for example sugar is used to sweeten tea, soaps 
are used for washing and bathing рифозе etc. besides this a number of 
compounds find application in agriculture, textiles, medicine, photography 
etc. the chemicals, those play a very important role in our daily life in a 
number o f  biological processes.

Drugs and medicines

Drugs are chemicals o f  low molecular masses whose intake by a 
living system has a physiological effect. If  the drugs help in the treatment 
o f diseases and reduce pain and suffering o f the body, it is known as 
medicine.

Key V ocabulary
bubble - a ball o f  gas that appears in a liquid, or a ball formed o f  air 

surrounded by liquid that floats in the air;
liquid- a substance, for example water, that is not solid and that can 

be poured easily;
chu rn - to mix something, especially liquids, with great force; 
p o rtraya l -when you portray someone or something; 
batter-a  mixture o f flour, milk, and often eggs used to make cakes 

and pancakes (= thin fried cakes), and to cover fish, etc before it is fried; 
chunk-a large piece o f  something;
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ooze- If a liquid oozes from something or if something oozes a liquid, 
the liquid comes out slowly

rim - the edge of something round.

T ext 12 Nanotechnology
Nanotechnology is science and engineering at the scale o f  atoms and 

molecules. It is the manipulation and use o f materials and devices so tiny 
that nothing can be built any smaller. Nanomaterials are typically between
0.1 and 100 nanometres (nm) in size -  with 1 nm being equivalent to one 
billionth o f  a metre (10® m).

This is the scale at which the basic functions of the biological world 
operate -  and materials o f this size display unusual physical and chemical 
properties. These profoundly different properties are due to an increase in 
surface area compared to volume as particles get smaller -  and also the grip 
o f weird quantum effects at the atomic scale.

Unwittingly, people have made use o f some unusual properties o f 
materials at the nanoscale for centuries. Tiny particles o f gold for example, 
can appear red or green -  a property that has been used to colour stained 
glass windows for over 1,000 years.

Experimental nanotechnology did not come into its own until 1981, 
when IBM scientists in Zurich, Switzerland, built the first scanning 
tunneling microscope. This allows us to see single atoms by scanning a tiny 
probe over the surface o f a silicon crystal. In 1990, IBM scientists 
discovered how to use an STM (scanning tunneling microscope) to move 
single xenon atoms around on a nickel surface.

Engineering at the nanoscale is no simple feat, and scientists are 
having to come up with completely different solutions to build from the 
“bottom-up” rather than using traditional “top-down” manufacturing 
techniques. Some nanomaterials, such as nanowires and other simple 
devices have been shown to assemble themselves given the right 
conditions, and other experiments at larger scales are striving to 
demonstrate the principles o f self-assembly. Micro-electronic devices 
might be persuaded to grow from the ground up, rather like trees.

In the short term, the greatest advances through nanotechnology will 
come in the form of novel medical devices and processes, new catalysts for 
industry and smaller components for computers. In medicine, for example, 
we are already seeing research on: new ways to deliver drugs with contact 
lenses; the directing o f  drugs to tumours with tiny “smart bombs”; gold 
“nano-bullets” that seek and destroy tumours; starving cancer with 
nanoparticles; diagnosing diseases such as Alzheimer's, monitoring health
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and fighting sickness with tiny probes; and growing new organs 
scratch.

from

E x .l W hich w ords o r phrases in the text m ean:

A a brain disease mainly of old people which makes 
a person forget things and stops them from 
thinking clearly

Alzheimer's

В a group o f cells in someone's body which are not 
growing normally

С a substance that makes a chemical reaction happen 
more quickly

D new or different from anything else
E new discoveries and inventions
F to think o f a plan, an idea, or a solution to a 

problem
G to build something by joining parts together
H very strange
I control over something or someone
J in the near future
К a piece of equipment that is used for 

a particular purpose extremely small
L a quality o f something
M without intending to do something
N If you do something from scratch, you do it 

from the beginning.

T ext 13 S m art M aterials
Many scientists are involved in making new materials, which can have 

very special properties. Smart materials have one or more property that can 
be dramatically, and reversibly, altered by changes in the environment. 

Scientists are working to find more applications for smart materials.
A whole variety of smart materials already exist including shape- 

memory alloys, thermochromic materials and photochromic materials.
Photochromic materials change colour when exposed to bright light. 

They are widely used to make lenses for glasses. The lenses adapt to light 
conditions: when it is bright, the lenses get darker.

H ydrogcls are a new type of polymer. They arc able to absorb water 
and swell up as the result o f changes in temperature.

Hydrogels are being u.sed to make special wound dressings. They help
to:
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- stop fluid loss from the wound;
- absorb bacteria and odour molecules;
- cool and cushion the wound;
- reduce the number o f times the wound has to be disturbed.
The hydrogel is transparent, so medical staff can monitor the wound 

without having to remove the dressing.
Buckminster Fullerene
The element carbon exists in three forms or allotropes;
- graphite;
- diamond;
- fullerenes.
Fullerenes are structures made when carbon atoms join together to 

form tubes, balls or cages, which are held together by strong covalent 
bonds. The most symmetrical and most stable example is buckminster 
fullerene. This is a new material scientist have discovered, which consists 
of 60 carbon atoms joined together in a series o f hexagons and pentagons, 
much like a leather football.

Nanoparticles
Nanoscience is the study of extremely small pieces o f material called 

nanoparticles. Scientists are currently researching the properties o f  new 
nanoparticles.

These are substances that contain just a few hundred atoms and vary 
in size from 1 nm  (nanometres) to 100 nm (human hair has a width of about 
100 ООО nm). Nanoparticles occur in nature, for example in sea spray. They 
can also be made accidentally, for example when fuels are burned.

Nanomaterials have unique properties because o f the very precise way 
in which the atoms are arranged. Scientists have found that many materials 
behave differently on such a small scale.

Lightweight Materials
Scientists are using nanoparticles to develop lightweight materials. 

These materials are incredibly hard and strong because o f the precise way 
that the atoms are arranged. One day these materials could be used to build 
planes.

Other Uses of Nanoparticles
Nanoparticles have a very high surface area to volume ratio. Scientists 

hope that this will allow them to use nanoparticles in exciting ways such as:
in new computers;
in sunscreens and deodorants;
in drug delivery systems;
as better catalysts.
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Catalysts are substances that speed up the rate o f a chemical reaction, 
but are not themselves used up. Reactions take place at the surface of the 
catalyst. The larger the surface area of the catalyst, the more changes can 
take place at once and the better the catalyst performs.

Scientists are also keen to explore the use of nanoparticles as sensors 
to detect biological o r chemical agents at very low levels. They may also be 
used to make battery electrodes for electric vehicles or solar cells.

Nanoscale silver particles have antibacterial, antiviral and antifungal 
properties. These tiny pieces of silver are incorporated into materials to 
make clothes and medical dressings stay fresh for longer.

There has recently been a great deal o f media interest in the 
development and applications of new nanoparticles. Some scientists are 
concerned that certain nanoparticles could be dangerous to people because 
their exceptionally small size may mean they are able to pass into the body 
in previously unimaginable ways, and could go on to cause health 
problems.

? Test Y ourself
1 Why are smart materials special?
2 How big are nanoparticles?
3 What is the formula o f  buckminster fullerene?
4 Where are nanoparticles found in nature?

Text 14 M aking New Chem icals
The manufacture of useful chemical involves many stages. Raw 

materials need to be selected and prepared, and then the new chemicals 
have to be made in a process known as synthesis.

Next, the useful products have to be separated from by-products and 
waste, each of which must also be dealt with. Finally, the purity o f the 
product must be checked.

Some chemicals are made in batch  processes which are used to make 
relatively small amounts o f  special chemicals such as medicines. The 
chemicals are made when they are needed, rather than all the time.

C ontinuous processes are used to make chemicals that are needed in 
large amounts, such as sulfuric acid or ammonia. These chemicals are made 
all the time. Raw materials are continuously added and the new products 
are removed.

Some chemicals, such as ammonia, sulfuric acid, .sodium hydroxide 
and phosphoric acid, are made in bulk (on a large scale). Other chemicals, 
such as medicines, food additives and fragrances, are described as being 
made on a fine scale (a small scale).
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Governments regulate how chemicals are made, stored and 
transported to protect people and the environment from accidental damage.

Medicines from Plants
Scientists can extract chemicals from plant or produce them 

synthetically. Chemicals can be extracted from plants by:
- crushing up the plant material.
- adding a suitable solvent and then heating the mixture so that the 

useful chemicals dissolve in the solvent.
- using separation techniques, such as chromatography, to separate 

mixtures o f  compounds.
Chromatography separates mixtures according to differences in 

solubility o f the components.
Scientists can use the melting point and boiling point o f a compound 

to establish its purity. Thin layer chromatography can also be used.
Plant materials can be used to make very useful medicines. Digitalin 

medicines are extracted from foxglove plants and are used to treat heart 
conditions.

М офһіпе is made from opium poppies and is used for pain relief.
Scientists have discovered that corn starch can be used to make 

biodegradable plastics. These plastics are useful as they break down more 
easily in the environment.

! Boost Your Memory
Make a flow diagram to show the stages involved in extracting 

chemicals from plants.

Text 15 Making and Developing New Medicines
New medicines are often very expensive to buy because o f the high 

costs o f developing and making the drugs.
The factors that affect the price of a medicine include:
Labour and energy costs. The production o f new medicines is often 

very labour intensive as little automation is possible, at least initially.
The cost o f the raw materials required, which may be very rare or 

expensive.
The time required for researching and developing new drugs. These 

processes can take many years.
Testing o f the new medicine. It must pass all the testing stages and 

human trials required by law for it to gain a licence to be sold. This takes a 
lot o f time and money.
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Marketing o f the medicine. Companies have to let the medical 
profession know the benefits of the new medicine.

Scientists developing new drugs need to be aware o f economic 
considerations. The more research and development involved, the more 
expensive the new medicine will be. Scientists need to work out if there is 
sufficient demand for the new medicine for it to pay back the considerable 
investment needed to produce it. New drugs only have a patent for a certain 
length of time. Companies manufacturing the medicine pay money to the 
people who hold the patent and who did the initial research and 
development for the drug. If the time limit for the patent is set too law, the 
patent will have run out before the initial costs have been paid back.

G reen  C hem istry
The long-term sustainability o f a chemical process depends on:
W hether or not the raw materials are renewable.
The atom economy o f the reactions involved.
The amount and nature of waste produced.
The amount and nature of by-products produced.
The energy requirements.
The impact on the environment. '
The health and safety risks.
The economic and social benefits of the products made by the 

reaction.

? Test Y ourself
1 Why are the labour costs for new medicines often very high?
2 Why do new drugs have to be marketed?
3 Name a separation technique that separates mixtures because the 

components have different solubilities.

S tre tch  Y ourself
1 Describe what happens during a continuous process.

Text 16 N anotechnology an d  energy -  a path to  a sustainable 
fu tu re

E x .l Read the text and  tran sla te  the sentences with the w ords 
below.

an electric current, tied, silver bullet, to have a positive impact on, 
capacitor, reinforce, fuel consumption, efficiency gains
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ХУЬу 15 папо1есЬпо1о§у ге1еуаш Ьеге? Мапу еГ1'ес18 {тропапе {̂ ог 
епег§у Ьарреп а1 1Ье папо8са1е: 1п 5о1аг сеИз, {ог 1пз1апсе, рЬо1оп5 сап 
Ггее е1ес(гоп5 {гот а та1епа1, ууЬ1сЬ сап Леп Оо\у а$ ап е1ес1г1с сиггеШ; 
1Ье сЬет1са1 геас1!оп5 1п81с1е а ЬаИегу ог Сие1 се11 ге1еа5е ексйгопз \VЬ̂ сЬ 
Леп т о у е  1Ьгои§Ь ап ех(ета1 с1гси1г, ог (Ье го1е о? са1а1уз15 1п а р1е1Ьога 
оС сЬет1са1 геас110п$. ТЬе^е аге ]и51 а Ге\у ехатр1е8 \VЬе е̂ папо5са1е 
еп81пеепп§ сап 51ёП1Г1сап11у 1тргоуе Л е еШс1епсу о {  Л е ипёег1у1п§ 
ргосеззез.

Ыапо1есЬпо1о§1ез аге по1 11е<1 ехс1и81Уе1у 1о гепеууаЫе епег^у 
1есЬпо1о§1е5. \\Ъ11е гезеагсЬегз аге ехр1опп§ \уауз 1п \уЬ1сЬ 
папо1есЬпо1о§у сои1<1 Ье1р из Ю с1еуе1ор епег§у зоигсез, Леу а1зо с1еуе1ор 
1есЬп1яие5 со ассезз апс1 изе ГоззИ !ие15 тисЬ тоге еШс1еп11у. Согго51оп 
ге5131ат папосоа11п§5, папоз1гис1:игес1 са1а1уз1&, апё папотетЬгапез Ьауе 
Ьееп изес! 1п 1Ье ехСгасНоп апс1 ргосезз^п^ о( Й)3311 Гие15 апс1 1п пис1еаг 
ро\уег. ТЬеге 13 по 511усг Ьи11е( -  папоСесЬпоЬ^у аррИсайопз Гог епег§у 
аге ех1гете1у уаг1е(1, геПес11П§ Ше сотр1ех1Су о{' Ше епег§у зесЮг, \уИЬ а 
пишЬег оГ сИГ{'егеп1 тагкеСз а1оп§ 115 уа1ие сЬа1п, 1пс1и<11п2 епег§у 
2 епега11оп, сгапзйгтапоп, с115Гг1Ьи1юп, з1ога§е, апй иза^е. 
НапоСесЬпоЬёу Ьаз Ле роСепНа! ю Ьауе а роз111уе 1тр ас 1 оп а11 оС Лезе -  
а1Ье11 \у1гЬ уагу1п2 ейес(з. Ыапота1;ег1а1з соиЫ 1еай ео епег^у заут^з 
1Ьгои§Ь \уе1§Ьс гейисиоп ог 1Нгои§Ь ор(1т12ес1 ГипсСюп:

1п 1Ке (гише, поуе1, папо-1есЬпо1о§1са11у ор11т 12её т а 1ег1а1з, 1̂ ог 
ехатр1е р1азйс5 ог т еЫ з \у11Ь сагЬоп папо1иЬез (СЫТз), \у111 таке  
а1ф1апез апс1 уеЬ1с1ез Н§Н1ег апй сЬеге^оге Ье1р геёисе ?ие1 сопзитрСюп;

Моуе! И§Ьип§ та1ег1а!з папо5са1е 1ауегз оГ р1аз11с апс1 ог2 ап1С 
р1§т еп 1:з аге Ье1п§ с1еуе1оре(1; Лехг сопуегз10п га1е й"от епег§у Ю И§Ь1 
сап аррагепМу геасЬ 50 % (сотрагес! \у1[Ь 1гаё1(юпа1 ЬиШз = 5%);

Капозса1е сагЬоп Ыаск Ьаз Ьееп ас1ёес1 ю тос1егп аиЮтоЬЛе Ыгез 
Гог зо т е  п т е  п о \у  Ю ге1пГогсе 1Ье та1ег1а1 апс1 гес1исе го1Нп§ гез1з1апсе, 
\уЫсЬ 1еас15 Ю 1"ие1 зау|п§5 оГ ир Ю 10%;

8е1Г-с1еап1п§ ог “еа5у-1о-с!еап”-соаг1п§з, Гог ехатр1е оп §1аз5, сап 
Ье1р вауе епег§у апс1 \уа(ег !п Гас1Н1у с1еап1п2 Ьесаизе зисЬ зигГасез аге 
еаз1ег ю с1еап ог пеед по1 Ье с1еапес1 зо ойеп;

Капо(г1Ьо1о21са1 \Vеа  ̂ ргоеесиоп ргойнсез аз Гие1 ог тою г о11 
ас1с1Шуе5 соиШ геёисе Гие1 сопзитр11оп оГ уеЫскз апй ех1епс1 еп§1пг 11{'е;

Мапорагис1ез аз й ол  а§еп(5 а11о\у р1а811сз Ю Ье текес! апс1 саз! а1 
1о\уег {етрегашгез;

Nапоро^оиз 1п5и1а(;1п§ та(ег1а1з 1п СЬе сопзГгисНоп Ьиз1пе53 сап Ье!р 
гейисе 1Ье епег§у пеес1ес1 Ю Ьеа1 апс1 соо1 ЬиИсИп з̂. Ыапота1ег!а1з сои1с1 
1тргоуе епег§у §епега[1оп апс1 епег«у еГПс1епс1ез;
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Уапоиз папота^епа!» сап 1тргоуе (Не е{Т1С1епсу оГ рЬо1оУоиа1с 
^асИШез;

Оуе 5о1аг сеПз (’Сгайе! сеИз') \у11Ь папо5са1е з е т 1сопйис1ог т а 1ег1а!х 
ГП1П11С паШга! рНо1о5уп1Ье515 1п ^гееп р1ап(з;

Р1аз11С5 №11Ь сагЬоп папо1иЬе$ аз соа11п§з оп (Ье гоЮг Ыас1е5 оГ \у!пс1 
ШгЬ1пе8 таке Лезе Н§Ыег ап(11псгеазе 1Ье епег§у у1е1с1;

Nапо ор11П112ес1 И1Ы ит-10п Ьаиег1ез Ьауе ап 1тргоуес1 з(ога§е 
сарасЛу аз уусП аз ап тсгеазеё ИГезрап апс1 Гш(1 изе 1п е1ес1г1с уеЫс1ез 
Гог ехатр1е;

Рие1 сеПз папозса1е сегат(с та1ег1а1з Гог епег§у ргойисИоп 
геци1ге 1езз епегду апй гезоигсез йиг^п  ̂тапиГас1иг1п§;

ТЬе еГГесИуепезз оГ са1а1у11с сопуеПегз 1п уеЫс1ез сап Ье 1псгеазес1 
Ьу арр1у1П§ са1а1у11са11у ас11Уе ргес1оиз те{а1з 1п (Ье папозса1е 312е гап§е. 
\Уе Ьауе сотр11ес1 ап оуегу1е\у оГ Мапо1есЬпо1о8у 1п Епег^у 1Ьа1 зЬо\уз 
Ьо\у папо1есЬпо1о§у {ппоуаНопз соиИ 1трас1 еасЬ рап оГ (Ье уа1ие-ас1с1ес1 
сЬа1п 1п 1Ье епег§у зес1ог -  епег§у зоигсез; епег§у сопуегз1оп; епег^у 
с115(г1Ьи11оп; епег§у зюга§е; ап<Л епег§у иза^е. ТЬе Еигореап СЕККЕ5У5 
ргс]ес1 !йепИГ1ес1 а гап^е оГ папота1ег1а1 аррИсаиоп апс1 ^е^и^^етеп^з Сог 
ГиШге епег§у аррНсаиопз. 1п 1Ье зЬог1 (егт, епег^у папо1есЬпо1оёу 1з 
Ике1у Ю Ьауе 1Ье §геа1е511трас11п Л е агеаз оГ еШс1епсу оГ рЬо1оуо11а1с8 
(атоп§ гепе\уаЫез, зо1аг Ьаз Ьу 5аг 1Ье Ы^^ез! й1оЬа1 епег§у ро1еп(!а1) 
апй епег§у з1ога§е \уЬеге 11 сап Ье1р оуегсоте сиггеп! регГогтапсе 
Ьатегз апс1 зиЬзОпИаНу 1тргоуе 1Ье со11ес11оп апс1 сопуегз1оп оГ зо1аг 
епег^у. ЫапоГесЬпо1о8у Гог 5о1аг Епег§у СоПес1юп апё Сопуегз1оп 13 опе 
оГ {Ье Пуе 5|§паи1ге 1п111а11уез Гипс1ес1 Ьу 1Ье 11.5. Nа̂ о̂па1 
Напо1есЬпо1о§у 1п111а11Уе. ТЬе §оа1з аге Ю епЬапсе ипс1егз1апс11п§ оГ 
С0пуегз10п апё зЮга^е рЬепотепа а1 (Ье папозса1е, 1тргоуе папозса1е 
сЬагас1еп2а11оп оГ е1ес1гоп1С ргореШез, апс1 Ье1р епаЫе есопот1са1 
папотапиГаси1ПП§ оГ гоЬиз1 с1еУ1се5. ТЬе 1п111а11Уе Ьаз (Ьгее та]ог (Ьгиз( 
агеаз:

- 1щргоуе рЬо1оуо1(а1с зо1аг е1ес1г1с11у §епсга(10п;
- 1тргоуе зо1аг (Ьеппа! епег§у §епега11оп апс1 сопусгз!оп; апс1
- {тргоуе зо1аг-(о-Л1е1 сопуегз10пз. ТЬе 1Ьегтос1упат1с Пт11 оГ 80% 

еГГю1епсу 13 \уе11 Ьеуопй 1Ье сараЫ1!1!ез оГ сиггеп1 рЬо1оуоИа1С 
1есНпо1о§1ез, ууЬозе 1аЬога1огу регГогтапсе сипсп11у арргоасЬез оп1у 
43% 2. Мапота(епа1з еуеп таке Л розз1Ые (о га1зе Ь§Ь1 у1с1с1 оГ 
[гас11110па1 сгуз1а1!|пе з!Исоп зо1аг се11з. Ву изш§ сЬеарег, папо.чса1е 
та1епа1з Лап (Ье сиггеп( с1от1пап1 1есЬпо1о§у (з1П21е-сгу8(а1 з||1соп, 
\уЫсЬ изез а 1аг§е атонШ оГ ГоззИ Гие1з Гог ргос1ис11()п), гЬе соз1 оГ зо1аг 
ее!!.? сои1с1 Ье Ьгои§Ь1 с1о\уп. Китегоиз гезеагсЬ 1аЬз агс ууогк1п” оп 
папо1есЬпо1о§у-епаЫес1 Ьаиег1ез Со 1псгеа.зе (Ьс!г егпс1спс1сз Гог е1ес(11с
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уеЬю1е5, Ь оте, ог §Г1<1 8(ога§е «узСетз. 1тргоУ1п§ 1Ье еГГ1С1епсу/5Юга§е 
сарас11у оГ Ьааег1е8 апс1 зирегсарасхЮгз \у11Ь папота1ег1а1з \у111 Ьауе а 
8иЬ51ап11а1 есопотка! 1трас1. СгарЬепе Ьа5 акеайу Ьееп с1етоп51га1е(1 ю  
Ьауе тапу ргот181Пё аррНсаНоив 1П епег2у-ге1а{ес1 агеав. Nапо^есЬпо1о§у 
аЬо Ьах 1Ье ро1еп11а1 Ю <1е11Уег 1Ье пех1 §епегаНоп И1Ь1ит-1оп ЬаИепез 
\У11Ь 1тргоуес1 рег^^огтапсе, ёигаЫШу апй 5аГе1у а( ап ассер(аЫе со51. А 
та]ог ризЬ оп Ьа$1С гезеагсЬ Гог епег§у 1есЬпо1о§1е5 18 сот1п§ Ггот 1Ке 
и.8. ВераЛтеШ оГ Епег^у, \уЫсЬ зшсе 2009 Ьаз 1пуе81ей пеаг1у $8 0 0 т  
аз раП оГ 1Ке Епег§у Ргоп11ег КезеагсЬ СсШег (ЕРКС) рго^гат. Рог 
ехатр1е, 1Не 1о1п1 СеШег Ьг АП1Г1С1а1 РЬо1о5уп1Ье818 (^САР) Ьаз 
ёеуе1ореё а папо^V^ е̂-Ьазе(  ̂ йез!®!! 1Ьа( 1Псогрога1ез (\уо з е т 1сопс1ис1огз 
ю епЬапсе зЬБОфНоп оГ И§Ь1; ог 1Ье Nапо8^^исш^е8 Гог Е1ес1пса1 Епег§у 
5(ога2е (НЕЕ8) ЕРКС Сеп1ег Ьаз йетоп81га1:ес1 (Ьа1 ргес1зе папоз1гисШге5 
сап Ье соп5{шс1ес1 Ю 1ез1 Л е ИтИз о{ 3 -0  папоЬа»ег1ез Ьу ёе81§п1п§ 
Ь11Иоп8 оС 11пу Ьа«ег1ез 1п51с1е папорогез. А§а1П51 1Ье с1оиЫе-\уЬатту 
Ьаскйгор о1" ап епег§у сЬа11еп§е апс1 а сИта1е сЬа11еп§е II 13 (Ье го1е оГ 
1ппоуа11Уе епег§у 1есЬпо1о§1ез Ю ргоу1с)е зос1а11у ассершЫе 8о1ииопз 
СЬгои§Ь епег^у 8аУ1п§8; еГГ1с!епсу 2а1пз; ап(1 (1есагЬоп12аиоп. 8о \уЬеге 
ёсез (Ьа1 1еауе 'папо(есЬпо1о§у'? II т а у  по1 Ье (Ье зИуег Ьи11е1, Ьи( 
папота1ег1а1з апс1 папозса1е арр11сайопз \у111 Ьауе ап [троПаШ го1е 1о 
р1ау.

Т ех117 ТЬе ЫГе &\Уогк оГ М апе Сипе
Маг!е Сиг1е 1з ргоЬаЫу {Ье тозС Гатоиз \уотап 5с1ет131 \уЬо Ьаз 

еуег 11уес1. В о т  Мапа 8к1о<1о\У5ка т  Ро1апс1 1п 1867, зЬе 13 й т о и з  &г 
Ьег \Уогк оп гас11оасйУ11у, ап<1 \уаз Г\У1се а \у1ппег о!" 1Ье МоЬе! Рг12е. \У1(Ь 
Ьег ЬизЬапс!, Р1егге Сиг1е, апс1 Непг! Кае^^ е̂ е̂1, зЬе \уаз аууагёес! 1Ье 1903 
МоЬе! Рг)2е Гог РЬуз1Сз, апй \уаз гЬеп зо1е \у1ппег оГ Ше 1911 НоЬе1 Рг1ге 
Гог СЬет1з1гу. ЗЬе \уаз 1Ье Г1Г8{ \\'отап Ю \у1п а ЫоЬе! Рг:ге.

Ргогп сЬИйЬоос!, Маг1е шаз гетагкаЫе Гог Ьег ргос11§1оиз т етогу , 
апс1 ас (Ье а§е оС 16 \уоп а 2о1с1 тес1а1 оп сотр1е(юп оГ Ьег зесопёагу 
ес111са(1оп. Весаизе Ьег Га(Ьег 1оз( Ь13 заУ1П23 (Ьгои^Ь Ьас1 1пуез(теп(, зЬе 
(Ьеп Ьас1 (о (аке \Уогк аз а (еасЬег. Ргот Ьег еап11П§5 зЬе \уаз аЫе (о 
Ппапсе Ьег 313(ег Вгоп1а'з тесЬса! З(ис11е5 1п Рапз, оп (Ье ип(1ег5(апс11п§ 
(Ьа( Вгоп!а \уои1с1,1п (п т, 1а(ег Ье1р Ьег (о §е( ап ес1иса(10п.

1п 1891 (Ыз ргот1зе дааз Ги1П11ес1 апс1 Мапе \уеп( (о Рапз апй Ье§ап 
(о 5(ис1у а( (Ье ЗогЬоппе ((Ье ип1уе1-81(у оГ Раг1з). ЗЬе оГ(еп \Уогкес1 Гаг 
1п(о (Ье П1§Ь( апс! 11Уес1 оп Ь((1е тоге (Ьап Ьгеас! апй Ьи((ег апс1 (еа. 8Ье 
сате йгз( 1п (Ье ехат1па(10п !п (Ье рЬуз!са1 5с1епсез 1п 1893, апс! 1п 1894 
\уаз р1асес1 зесопй 1п (Ье ехат1па(1оп 1п та(Ьета(1са1 зс1епсез. К ;уаз по( 
11П(11 (Ье зрг1п2 оГ (Ьа( уеаг (Ьа( зЬе ууаз 1п(гос1исес1 (о Р1епе Сиг1е.

58



Т11е1г тагг1а§е 1п 1895 тагкеё Ле 51аП оГ а раПпег5Ыр (Ьа1 \Vа5 500П 
Ю асЬ1еуе гезиИ» оС \уог1с1 &1дп1Йсапсе. Ро11о\у1п2 Непп Весяиеге1‘5 
сИхсоуегу 1п 1896 оГ а пе\^ рЬепотепоп, \VЬ̂ сЬ Мапе 1а1ег саИей 
“гасИоасПуЦу”, Мапе Сипе ёес1с1е(1 Ю Гшс1 ои1 1Г (Ье гас11оас1!У11у 
(115С0Уегей 1п игап1и т  \уз5 Ю Ье Гоипё 1п оЛег е1етеп15. 5Ье сИзсоуегес! 
1Ьа(; 1Ыз \УЭ5 1гие Гог {Ьопит.

Тиш1п§ Нег а«еШ1оп ю т1пега15, зЬе Гоипс! Ьег 1п1еге51 с1га\уп Ю 
рЛсЬЫепёе, а гп1пега1 хуЬозе гасИоасИу^у, хирегюг Ю 1Ьа1 оГ риге 
игап1и т , соиЫ Ье ехр1а1пес1 оп1у Ьу 1Ье ргезепсе 1П 1Не огс оГ зтаП 
Яиапииек оГ ап ипкпо\уп 5иЬ51апсе оГ уегу Н1§Ь асНуЦу. Р1еп-е Сипе 
]01пеё Ьег 1п 1Ье \уогк Й1а1 зЬе 1шс1 ипйеЛакеп 1о гево1уе 1Ы$ ргоЫет апй 
111311ес11о Ле сИзсоуегу оГ 1Не пе\у е1етеп15, ро1оп1ит апс1 гасИит. \\11|1е 
Р1еп-е Сипе ёеуо1ес1 Ыт5е1Г сЫеЯу ю 1Ье рЬу5юа1 зШёу оГ 1Ье пе\у 
гаё1а(10П5, Мапе Сиг1е 5(ги§81ес1 Ю оЫа!п риге гасИит 1п {Ье те1а111с 
51а(е. ТЫз \У35 асЬ1еуес1 \уИЬ Л е Ье1р оС 1Ье сЬет151 Апс1гё-Ьои15 
ОеЫ ете, опе оС РЕсае Сиг1е'5 рирИ». Вахес! оп (Ье гехиИз оС 1Ь|5 гезеагсЬ, 
Маг1е Сиг1е гесе1уес1 Ьег Оос1ога(е оГ 8с1епсе, апй 1п 1903 Маг1е апс1 
Пеп-е зЬагеё у̂ 11Ь Весяиеге! 1Ье МоЬе1 Рпге Гог РЬу51С5 Гог (Ье сИясоуегу 
оГ гасИоас11\’ку.

ТЬе Ыг(Ь5 оГ Маг1е’5 (\уо с 1 а и § Ы е г 8 ,1гепе апс1 Еус, 1п 1897 апс1 1904 
ГаИес! (о 1п(епч1р( Ьег 5с1еп(1Г|С \Уогк. 8Ье \уая арро1п(ей 1ес(игег 1П рЬу51С5 
а( (Ье Есо1е Ыог-та1е 5ирёг1еиге Гог 21г)5 1П Зеугез, Ргапсе (1900), апс1 
1п(го(1исес1 а те(Ьос1 оГ {еасЬ!п§ Ьахей оп ехрег1теп1а1 с1егп0П5(га(10П5. 1п 
ОесетЬег 1904 $Ье \уэ8 арро1П (ес1 сЬ|еГ а5513(ап( 1п (Ье 1аЬога(огу сИгес(ес1 
Ьу Р1егге Сипе.

ТЬе 5ис1с1еп с1еа(Ь оГ Ьег ЬизЬапй !п 1906 \уз8 а Ы((ег Ыош (о Маг1е 
Сипе, Ьи( \уа$ а1зо а (игп1п§ ро!П( 1п Ьег сагеег: ЬепсеГоПЬ &Ье \уаз (о 
с1еУ0(е аП Ьег епег§у (о сотр1е(1п§ а1опе (Ье 5с1еп(1Г1С \Уогк (Ьа( (Ьеу Ьай 
ипс1ег1акеп. Оп Мау 19, 1906, зЬе VVа5 арро1п(ес1 (о (Ье ргоГезхогхЫр (Ьа( 
Ьас1 Ьееп 1еГ( уасап( оп Ьег ЬизЬапй’з ёеа(Ь, Ь есот 1П§ (Ье Г!г5( VVотап (о 
(еасЬ а( (Ье ЗогЬоппе. 1п 1911 зЬе VVа5 а\уагс1е(1 (Ье МоЬс! Рпге Гог 
СЬет15(гу Гог (Ье 18о1а(юп оГ а риге Гопп оГ гасИит.

Виг1п§ \Уог1(1 \Уаг I, Маг1е Сиг1е, \у1(Ь (Ье Ье1р оГЬег с1аиёЬ(сг 1гепе, 
(1еУ0(ес) Ьег5е1Г (о (Ье с1еуе1ортеп( оГ (Ье икс оГ Х-гас11о"гарЬу, 1пс1исИп2 
(Ье тоЬ11е ипКх \уЫсЬ сат е  (о Ье кпо\УП аз “П((1е Сипез”, изес! Гог (Ье 
(геа(теп( оГ \Уоипс1е(1 5о1с1!ег5. 1п 1918 (Ье Кас11ит 1пх(1(и(е, шЬояе 5(аГГ 
Иепе Ьас1 ]о1пес1, Ье§ап (о орега(е !п еагпе5(, апс1 Ьесате а сеп(ге Гог 
пис1еаг рЬузюз апс1 сЬеп115(гу. Мапе Сипе, по\у а( (Ье ЫйЬе5( ро1п( оГ Ьег 
Гате апс1, Ггот 1922, а тетЬ ег  оГ (Ье Асайету оГ Мес11с1пе, гезеагсЬес] 
(Ье сЬеш151гу оГ гас11оас{1уе 5иЬ5(апсе5 апс1 (Ьс1г тес1!са1 арр||са(1оп!;.
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1п 1921, ассотрап1ес1 Ьу Ьег 1\уо с1аи§Ь1ег5, Мапе Сиг1е т а ёе  а 
1г1итрЬап1 ^оитеу Ю 1Ье ип11ес1 81а1е5 Ю га15е 1\т(15 Сог ге$еагсЬ оп 
гасИит. \У отеп 1Ьеге ргезеШес! Ьег а ^гат о {  гас1шт Гог Ьег 
сатра1§п. Маг1е аЬо §ауе ксШгез 1п Ве1§1ит, ВгагЛ, 8ра1п ап<1 
С2есЬо51оуак1а ап(̂ , 1п ас1с1|(юп, Ьас1 (Ье $а(1${ а̂с(юп о? 8ее1п§ 1Ье 
с1еуе1ортеп1 оГ 1Ье Сиг1е Р0ипс1а110п т  Раг1з, апё (Ье {паи^игаиоп 1п 1932 
1п \Уаг5а\у о? 1Ке КасИит 1пхНШ1е, \уЬеге Ьег 5151ег Вгоп1а Ьесате 
Й1гес1ог.

Опе оГ Мапе Сипе’» ои1$1ап(11п2 асЬ1еуетеп (8 \уаз {о Ьауе 
ипёегзЮод 1Ье пеей Ю асситиЫ е хШепзе а̂(̂ о̂ас̂ V̂е зоигсех, по1 оп1у Ю 
1геа1 1Ипе55 Ьи1 аЬо Ю т а 1п1а1п ап аЬипс1апГ 8ирр1у 1"ог гезеагсЬ. ТЬе 
ех151епсе 1п Рап.ч а[ 1Ье КасИит 1п5и1Ше о? о зЮск оГ §гат& оС гаё1и т  
та(1е а с1ес151Уе соп1г1Ьи[10П Ю 1Ье зиссезз оГ Ле ехрептеШ з ипс1епакеп 
1П (Ье уеагз агоипё 1930. ТЫз \Уогк ргерагеё 1Ье \уау Гог 1Ье ё13соуегу о ( 
1Ье пеи1гоп Ьу 51г 1ате$ СЬас1\у|ск агм1, аЬоуе а11, {ог 4Ье сИзсоуегу 1п 
1934 Ьу 1гепе апс1 Ргёйёпс о̂1̂ о̂ - Сиг1с оГ ап1Г1С1а1 га(11оас11у|1у. А ?е\у 
тоШЬз айег 1Ыз сИзсоуегу, Мапе Сипе сНей аз а гези11 оГ 1еикает1а 
саизей Ьу ехрозиге (о гасИаиоп, 8Ье Ьаё оЛеп сап-1ес11ез1 шЬез с о т а 1П1П§ 
гас11оасиуе ^зоЮрез 1п Ьег роске1, гетагк1П2  оп 1Ье ргеКу Ыие-§гееп И§Ь1 
1Ьеу §ауе оГГ.

Нег сотг1Ьис1оп Ю рЬуз1С5 Ьас1 Ьееп 1ттеп5е, по1 оп1у 1п Ьег о\уп 
\уогк, 1Ье 1троПапсе о? ууЬ1сЬ Ьас1 Ьееп с1етоп51га1ес1 Ьу Ьег 1\уо ЫоЬе1 
Рг12е5, Ьи1 Ьесаизе о? Ьег 1пПиепсе оп зиЬзе^иеп^ §епегаиопз оС пис1еаг 
рЬу51С1з1з апс1 сЬет1515.

Ех.1 О о 1Ье ГоПоук'1Пё з(а1етеп45 а^гее \уИЬ 4Ье ш Гогта(!оп §!уеп  
1п 1Ье 1ех1?

1ше |Г (Ье $1а1етеп1 а§геез \у11Ь 1Ье 1пГогта11оп
Са1зе 1Г 1Ье З1а1етеп1 соп1гасИс15 (Ье 1п{'оп11а1!оп
по1 § 1Уеп 1? 1Ьеге 13 по 1п1огтайоп оп (Ыз

1 Маг1е Сипе'з ЬизЬапс! \уаз а ]о1т \у1ппег о? Ьо1Ь Маг1а‘з КоЬе! 
Рпгез.

2 Маг1е Ьесате 1П1е1ез1ес11п 5с1епсе шЬеп зЬе \уаз а сЫ1с1.
3 Маг1е ууаз аЫе ю аПепс! (Ье ЗогЬоппе Ьесаизе оГ Ьег 513(ег’з 

Йпапс1а1 С0п(11Ьи(10П.
4 Маг1е зЮррес! с1о1п§ гезеагсЬ Гог зеуега! уеагз \уЬеп Ьег сЫ!с1геп 

ууеге Ьот.
5 Маг1е (сок оуег (Ье (еасЫп§ ро51(юп Ьег ЬизЬапс! Ьас1 Ье1(1.
6 М апе‘3 313(ег Вгоп1а З1ис11ес1 (Ье тесИса! изез оГ гайюас(1Уку.
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Ех.2 Сотр1е1е 1Ье по4ез Ье1о\у. СЬоозе опе луогй Ггот 4Ье 
ра$5а^е Гог еасЬ ап5\уег

Маг!е Сиг1е'8 гезеагсЬ оп гаё1оас1т1у
\УЬеп игап1ит V̂а5 д^зсоуегей 1о Ье гасИоасиуе, Маг1е Сипе {оипс!

Й1а1 1Ье е1етеШ саПей 7 ..............Ьад (Не эате ргореПу.
Мапе апй Р1егге Сипе‘5 гезеагсЬ 1ПЮ (Ье гас11оас11У11у оГ Ле Щ|пега1

кпо\Уп а5 8 ........................1ес11о 1Не сИзсоуегу оГ 1\уо пе\у е1етеп18.
1п 1911, Мапе Сипе гесе^уес! гесо§п111оп Гог Ьег хуогк оп Ле

е1етеп19..........................
Маг1е апй 1гепе Сиг1е с1еуе1орес1 Х-га(Ио§гарЬу \уН1сЬ \уаз ивес! ах а

тес11са1 ^ес^т^^ие Гог 1 0 ..........................
Маг1е Сиг1е 5а\у А с 1троЛ ап се  оГ со11ес1!п8 гасНоасНуе та1ег!а1

ЬоЙ1 Гог гезеагсЬ апй Гог сазез оГ 1 1 .....................
ТЬе гасНоасНуе та1епа1 51оскес1 1п Рапз соп1г1Ьи1ес1 Ю 1Ье

сИзсоуспез ш Л е 19305 оГ 1Ье 1 2 .....................апс1 оГ \уЬа1 \уаз кпо\уп аз
аП1Пс1а1 гаёюасИуЛу.

Оиг1П§ Ьег гезеагсЬ Мапе Сиг!о \уаз ехрозес! 1о га(11а11оп апй ая а 
гезик зЬе зиГГегеё Ггот 1 3 .................
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Тех1:1 А1сЬету аЛег »Ье М|(1с11е А§е8
Атоп@ (Ье т о з!  т р о П а т  оГ {Ье Еигореап а1сЬет151з ууаз РагасеЬиз 

[рагэ'5е15эз] (1493-1531), а 8 \у1зз 1гауе11п§ рЬуз1с1ап/5иг§еоп апё Ле йгз! 
1ох1Со1о§181. РагасеЬиз ЬеИеуес! 1Ьа1 1Ье Ьобу’з ог^апз V̂о̂ ке<̂  
а1сЬегп1са11у, {На! 1з, 1Ье1Г Шпс11оп \уаз Ю зерага1е Ле 1триге Ггот 1Ье 
риге, апс1 ргорозед Ла1 а Ьа1апсе оГ 1Ьгее соп1:го111п§ зиЬзИпсез (тегсигу, 
зиШг, апй зак), \уЫсЬ Ье саИей 1Ье ‘Чг1а рг1та,” шаз песеззагу ?ог 
т а 1т а 1п1п§ ЬеаиЬ. РагасеЬиз 1геасес1 Л е р1а§ие апй о1Ьег сИзеазез \у!1Ь ап 
а1сЬе1П1са1 арргоасЬ 1Ьа1 1пс1иёес1 ас1т 1п1з1ег1п§ 1пог§ап1с закз, гп1пега18, 
ап(1 те1а1з. Не Ье11еуе<1 (Ьа1 шЬа1 Ье са11ес1 1Ье “а1каЬез1,” сЬе зиррозес! 
ип1уегза] зо1уеШ, луаз (Ье рЬНозорЬег’з зЮпе Ьи1 Ьас1 по 1тегез1 1п 1Ье 
1гапзти1аиоп оГ те1а1з, «Г111П8 , “Мапу Ьауе 8а1с1 оГ АкЬешу, 1Ьа1 111з Гог 
1Ье гпакхп  ̂оГ §о1с1 апс1 31|уег. Рог т е  зисЬ 1з по1 1 Ье а1т, Ьи1 1 о сопз1с1ег 
оп1у \уЬа1 У1Пие апё ро\уег т а у  Ие 1п тес11с1пе5.”

КоЬеП Воу1е 1з сАеп сопз1с!еге(1 Л е йЛ ег оГ тос1егп сЬет1зггу. 1п 
1662, ЯоЬегг Воу1е (1627-1691) аП1си1а1ес1 Воу1е’з 1а\у, ууЫсЬ зШ1ез 1Ьа1 

1Ье уо1ите оГ а §аз йесгеазез аз (Ье ргеззиге оп 11 1псгеазез, апс1 у1се 
уегза. Рог гЬ13 апс1 оШег 1троЛап1 соШпЬиаопз го зсхепййс 1пци1гу, Воу!е 
13 8оте11тез са11ес1 Ле ГаЛег оТ т о (1 ет  сЬетхзТгу, Ьи1 Ье \уаз по1 а 
8с1епиз1 !п 1Ье сиггеп1 зепзе оГ' гЬе \уогс1. Яа1Ьег, Ье 1з \уЬа1 15 са11ес1 а 
паШга! рЫ1озорЬег, зотеопе \уЬо зшсНеё йтс1атеп 1а1 ^иез^^опз аЬои1 

пашге апй 1Ье рЬуз1са1 ип1уег8е ЬеЬге {Ье 19(Ь сепШгу.
Воу1е \уго1е 1у»'о рарегз оп 1Ье 1гапзти1аиоп оГ Ае е1етеп1з, 

с1а1т1пё Ю Ьауе сЬап§ес1 §о1с11пЮ тегсигу Ьу теапз оГ“яи1скзИуег,” Ле 
!п8геё1еп1з о1 \̂уЬюЬ Ье Ш  поГ геуеа!.

ТЫз саи§Ь{ 1Ье аиеп1:1оп оГ 1заас Ые\у|оп, апоЛег еп!:Ьи51а811с 
а1сЬет1з1, ууЬо, Ике Воу1е, \уаз тоПуа1ес1 !п Ыз гезеагсЬ “Ьу 1Ье §оос1 II 
т а у  ёо 1п сЬе \Уог1с1.” ТЬе 1\уо згшск ир а соггезропёепсе.

СеШга! Ю Воу1е’з еГГоПз \уаз Ыз “софизси1апап Ьуро1Ьез1з.” 
АссогсИп^ 10 Воу1е, аП шанег сопз!з1ес1 оГ уагу1п§ аггап§етеп1з оГ 
Ыеписа! софизс1ез.

Тгапзй)пт11п§ соррег [о зеетес! Ю Ье ]цз{ а таПег оГгеаггап§1П8 

1Ье р а«ет  оГ 1{з софизс1ез шЮ 1Ьа1 оГ^оЫ.
Воу1е изес1 Ыз 1661 1ех1 ТЬе 8серПса1 СЬут!51 Ю ехр1а1п Ыз 

Ьуро1Ьез15 апс! Ю с11зт155 Апзюйе’з Гоиг-е1етеп1з (Ьеогу, \уЬ1сЬ Ьай 
регз1зСес1 1Ьгои§Ь 1Ье а§ез. Воу1е гесо§п1/ес1 1Ьа1 се1Ча1п зиЬзШпсез 
йесотрозе !п1о оЛег зиЬзШпсез (\уа1ег йесотрозез 1пЮ Ьус1го2еп апс!

3 8ирр1етеп1агу Тех(8
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йо\Уп апу ГийЬег. ТЬезе (гт(1атеп{а1 5иЬх1апсе5 Ье 1аЬе1ес1 е1етеп1х, 
даН1сЬ соиЫ Ье {депНйеё Ьу ехрег1т е п (а (10п.

Воу1е ша5 а  ргоМПс ехреп теШ ег \уЬо кер1 теиси!ои5  ассоиШз аЬои( 
ЬоЛ Н|5 Га|1иге8 апй зиссеззех. Н е ^Vа8 а р 10пеег оГ сЬет1са1 апа1уз15 апс1 
Ше зс1епиГ|с теШ ос!, епй1е5з1у гереа11п§ Ь13 ехреп теШ з 
уапаНопз ю  оЬ1а1п Ье«ег гезиКз апй, ипЬеагс! оГ а т о п §  еагИег а1сЬет1х15, 
а!шау5 риЫ)зЫп§ (Ье те1Ьос15 апё ёе1а|1з оГ Ыз \Уогк !п с1еаг 1егтз 1Ьа1 
сои1с1 Ье \У1с1е1у и1к1егз1оос1.

А пе\у Ггателуогк
Ву 1Ье 1а1е 18Л  сеп1игу, 1Ье ЯеЫ оГ сЬет13(гу Ьай ?иИу зерага(ей 

Ггош 1га(ИНопа1 а к Ь е т у  шЫ1е гета!п1п§ Госизес! оп яиез110П5 ге1а(1П§ Ю 
1Ье сотро5111оп таИ ег. Ехрег1теп1а1юп Ьазес! оп 1Не зс1еп11Г1с те(Ьос1, 
Л е  риЫ юайоп оС гезеагсЬ гези11з, (Ье зеагсЬ Гог пе\у е1ете1Из апй 
сотрои п й з апс11Ьс1г аррНса(юп 1п тес11сте апс1 1пс1и51гу ЬепеПс1а1 (о а11 
т а п к 1пй, апй о(Ьег с о п с е т з  йгз! ас1с1ге55е(1 Ьу а1сЬет1з18 с1а11п2 Ьаск 
т а п у  сеп1ипез » еге  по\у 1Ье с1ота1п оГ т о д е т  зс1епсе.

А т о п §  (Ье т о з (  51§П1Г1сап( оГ (Ье роз(-а1сЬеп1!С сЬет15(з \уеге (Ье 
РгепсЬ п оЫ етап  Л п(01пе-Ьаигеп( ЬаУ0131ег (1743-1794) апс1 (Ье Кизз1ап 
сЬеп113{ О т 1(п М еп й екеу  (1834-1907). 1п 1789, Ьауо1з1ег \Уго(е (Ье Пгз( 
сотргеЬ еп з1Уе сЬет13(гу (ех(Ьоок, апс1, Ике К оЬей Воу1е, Ье 13 ойеп 
геГеггес! (о аз (Ье Га(Ьег о!" т о й е т  сЬет13(гу. Ьауо1з!ег а^геес! \У1(Ь Воу1е 
(ЬаС Аг15(о(1е’з 1'оиг-е1етеп{з (Ьеогу » а з  гп15(акеп, апс11п Ыз (ех(Ьоок, Ье 
сотр11её а Нз( оГ те(а!И с апс1 попте{аИю  е1етеп(з (Ьа( \уои1д рош( 
(одаагс! (Ье рег!0с11с (аЫе с1еуе1орес1 Ьу Мепде1ееу 1п 1869. 1( \уаз 
Меп(1е1ееу \уЬо с1етоп5(га(ес1 (Ьа( (Ье е1етеп(з сои1с1 Ье аггап^ес! 1п а 
рег1осЬс -  ге§и1аг апй гесигг1п§ -  ге1а(10пзЬ1р (о еасЬ о(Ьег Ьазей оп (Ье1г 
а(от1с \уе1§Ь(з апс1 \уЬо сгеа(ес1 а  репос11С (аЫе (Ьа( сои1(1 ассига(е1у 
ргесИс( (Ье ргорег(1ез оГ е !етеп (з  (Ьа( Ьас1 уе( (о Ье сНзсоусгес!. 
Меп(1е1ееу’5 (аЫе !з 5(!11 изеё (ойау.

СЬетка! яиез(!опз: Оиг Ьез1 Ьорс Гог 1отогго\у
1из( аз а1сЬету \уаз а (оисЬ ро!п( Гог туп ас! сгаГ(з, сгеа(1опз, апс! -  

Гог 1(3 (1т е  -  сигез, сЬет13(гу гез1с1е5 1п (Ье сеп(ег оГ (Ье зс1епсен. Аз ап 
п̂̂ и̂ 5̂ (̂ Vе сЬзс!рИпе, сЬет15(гу (оисЬез рЬузюз оп опе з1с1е апс1 Ыо1о§у 

оп (Ье о(Ьег. СЬет1са1 ^̂ 1ез(̂ оп5 1еас1 (о епу1гоптеп(а1, 1пс1из(па1, апс! 
шеЛса! арр11са(юпз.

ОГ(еп у^огк!п§ (о§е(Ьег 1п гезеагсЬ (еатз а( ип1уегз1(1е5 апс! 
софога(1опз, сЬ ет 18(з агоипс! (Ье \Уог1с1 аге йеуе1ор1п2 пе\у {есЬп1С|иез 
апс11пуеп(10п5. Ь1ке а1сЬет!з(з, зот е(!т ез (Ье ргосезз оГ сЬзсоуегу т1§Ь( 
еп1а11 13о1а(1п§ зрес|Гю сотропеп(з; о(Ьег Г1пс11п§з т!8Ь( со т е  Ггот 
с1еуе1ор1п§ пе\у сот р о 1Шс1з.
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Б о т е  гесеп1 гекеагсЬ:
11п1Уег511у оС СаИСот1а -  8ап Ргапс18со ЬюсЬегп1$18 (йепИПеё а 

тетогу-Ьоо5Пп§ сЬет1са1 1п Щ1се, \уЫсЬ т 1§К1 опе с1ау Ье изес1 1п 
Ьитапз Ю хтргоуе т ет о гу ,

СЬеарег с1еап-епег§у 1есЬпо1о§1е5 соиИ Ье тас1е ро551Ые (Ьапкз Ю а 
пе̂ V с115соуегу Ьу а ргоГеззог оГ сЬет151гу а( Репп 81а1е ип1уег511у.

ТЬе Оике Сапсег 1п5йШ1е ?оипс1 {Ьа1 ап 051еорого515 с1ги§ зЮррес! 1Ье 
§̂ о\V̂ Ь Ьгеаз! сапсег сеИз, еуеп ш ге5151ап1 Ситоге.

ТЬехе аге ^и5^ а е х а т р к з  о? Ьо\у т о й е т  сЬет151гу сагг1е5 оп 1Ье 
а1сЬет1са1 циезС ("ог (Ье еИх1г оГ И1‘е. (В у МшЬеИе Рейег)

РагасеЬиз [рагэ'зеЬэз] (1493-1541), 8 \у155 рЬузюхап. Не с1еуе1орес1 
а пе\у арргоасЬ (о тес11с1пе апс1 рЬНозорЬу Ьазей оп оЬзегуаПоп ап<1 
ехрег1епсе.

? Тек! Уоигзе1Г
1 \^Ъо 15 ойеп соп51с1егес1 (Ье ^(Ьег о? тос1ет сЬ ет 18(гу? иЪу?
2 О езспЬе Воу1е’5 1а\у!
3 Ехр1аш (Ье “согри5си1аг1ап Ьуро(Ье818” !

Тех1 2 ТЬе В1г1Ь оГ Мойегп Р1а$11С8
1п 1907, Ьео Непс1г1ск Ваеке1апё, а Ве1§1ап 5с1еп(18( VV0̂ к̂ п2 1п Nе\V 

Уогк, с11$соуегес1 апс1 ра(еп(ес1 а геуо1и(1опагу п е»  5уп(Ье(1с та(ег1а1. Н15 
1пуеп(10п, \VЬ̂ сЬ Ье пашес! ‘■Ваке11(е”, \уаз о1' епоппоиз (есЬпо1о2ша1 
1трог(апсе, апс1 е1Тес(1уе1у 1аипсЬес1 (Ье тос1егп р1а8(1с5 !пс1и8(1у.

ТЬе (еш! “р1ах(1с” сош ез (г о т  (Ье С геек р1ай8еш, теап1п8 “(о 
пюиЫ”. З о т е  р1аз(1С8 аге с1ег1Уес1 (г о т  па(ига1 зоигсез, 8 о т е  аге з е т ! -  
зуп(Ие(1с ((Ье гези1( оГ сЬеп11са1 ас(10п оп а па(ига1 8иЬз(апсе), апс1 з о т е  
аге еп(1ге1у зуп(Ье(1с, (Ьаг 15, сЬет1са11у еп§1пеегес1 1гот (Ье соп 811(иеп (8 

о1'соа1 ог о11. 5 о т е  аге “(Ьепшр1аз(1с”, \уЫс11 т еа п 5  (Ьа(, Ике сапс11е\уах, 
(Ьеу те1 ( шЬеп Ьеа(ес1 апс1 сап (Ьеп Ье гезЬареё. 0(Ьег5 аге 
■‘(Ьеппозе((1п§” : Ике ед^з, (Ьеу саш ю ( геуег( (о (Ке!г 01121па! у1зсоиз 8(а(е, 
апс1 (Ье1г зЬаре 1з (Ьиз Пхес1 1Ъг еуег, ВакеИ(е Ьас1 (Ье с118(1пс(к)п 01' Ье1п1' 
(Ье Г1гз( 1о(а11у зуп(Ье(1С (Ьеппо8е((1п§ р1аз(1С.

ТЬе Ы8(огу о1' (ос1ау'з р1а5(1сз Ье^1п8 \у1(Ь (Ье сИзсоуегу о1' а 8ег1ез оГ 
зеп11-5уп(Ье(1с (Ьетюр1а5(1с та(ег1а!5 1П (Ье т1с1-п1пе(ееп(Ь сеп(игу. ТЬе 
1т р е 1из ЬеЫпс1 (Ье с1еуе1ортеп1 о1' (Ьезе еаг1у р1а8(1сз \уаз 2епега(ес1 Ьу а 
п итЬ ег о1' Гас(огз -  1 т т е п 8 е  (есЬ|ю1о§!са1 рго§ге5$ 1п (Ье с1ота1п о1' 
сЬе1П18(гу, соир1ес1 \у1гЬ \у1с1ег сикига! сЬап^ез, апс1 (Ье р 1а§п1а(1с пеес! (о 
йпс1 ассер(аЫ е 31|Ь8(!(и1ез 1ог с1уу1пс111п§ зиррЬез оГ ‘Чихигу” та1ег1а1з 
зисЬ аз (0г(01зезЬе11 апс11\'огу.
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Ваеке1апс1'5 1п1еге5( 1п р1аз(1С5 Ье$»ап 1п 1885 уу11еп, ая а уонпц 
сЬет15(17 51ис1еп1 1п Ве1^1ит, Ье етЬагкес! оп гсясагсН 11110 рИепоПс 
ге51пх, 1Ие ?гоир о1' яНску зиЬхШпсез ргойисеё \уЬеп рЬепо! (сагЬоНс ас1с1) 
сотЫпех ап а1с1еЬус1е (а уо1а1Пе Пи1с1 хгтИаг Ю акоНо!). Не яооп 
аЬапдопеё (Ье 5иЬ]ес1, Ьо\уеуег, оп1у геШгпш§ 1о зо т е  уеагч 1а1ег. Ву 
1905 Ье \уаз а \уса1Лу Ые\у Уогкег, йау1п§ гесет1у тас1е Ыз 1Ъгишс \у11И 
{Ье 1п\'епиоп о<̂  а пеш рЬо1о8гарЫс рарег. \УЫ1е Ваеке1апс! Ьас1 Ьсеп 
ЬизНу ата551П§ доПагх, зо т е  айуапсез Ьас1 Ьееп тас1е 1п (Ье с1еуе1ортеп( 
оГ р1аз(1С5. ТЬе уеагз 1899 а(к1 1900 Ьас1 хееп (Ье ра(еп(1п2 оГ (Ье Пг!>( 
8е т 1-зуп(Ье(1с (ЬегтозеК!!!^ та(ег1а1 (Ьа( соиИ Ье тапи1'ас(игес1 оп ап 
1П(1из(г1а1 зса1е. 1п риге1у зс1еп(1Г1с (егшз, Ваеке1ап(1'з та]ог соп(г|Ьи(юп 
(о (Ье ЛеИ 15 по( зо тисЬ (Ье ас(иа1 Лзсоуегу оГ (Ье т а (е 1ча! 1о \уЬ1сЬ Ье 
§ауе Ь1з пате, Ьи( га(Ьег (Ье те(Ьо(1 Ьу \уЫсЬ а геас110п Ье(\уееп рЬепо! 
ап(3 Гогта1с1еЬус1е сои1с) Ье соп(го11ес1, (Ьиз так!П2  роззгЫе Кз ргерага(10п 
оп а соттегс1а1 Ьаз1з. Оп 13 Л|1у 1907, Ваеке1апс1 (оок ои( Ь1з Гатоиз 
ра(еп( йезспЫп^ (Ыз ргерага(10Д, (Ье еззеп(1а1 Геа(игез оГ \уЫсЬ аге 5(1111п 
изе (ос1ау.

ТЬе оп21па1 ра(еп1: ои(Ипес1 а (Ьгее-зй^е ргосезз, 1п VVЬ̂ сЬ рЬепо! 
апс1 1Ъгп1а1с1еЬус1е (& о т  \уоос1 о г  соа1) шеге 1П1(1а11у сотЫпсс1 ипс1е1' 
уасчш т 1пз1с1е а 1аг§е е^д-зЬареё ке((1е. ТЬе гези1( \уаз а гез1п кпо\Уп аз 
№ уа1ак. \у Ы с Ь  Ьесаше 5о1иЫе апс1 таП еаЫ е ууЬеп !1еа(ес1. ТЬе гез1п VVаз 
а11о\уе(1 (о ссю1 1п зЬа11о\у (гауз ип(|| 1( Ьагс1епес1, апс1 (Ьеп Ьгокеи ир апс1 
§гоипс1 1п(о ро\ус1ег. 0(Ьег зиЬзОпсез \уеге (Ьеп 1П[гос1исес1: 1пс1ис1|п5 
ПИегз, зисЬ аз \уоос1П ои г, азЬез(оз ог со((оп, \у Ы с Ь  1псгеазе з(геп«(Ь апс1 
то1з{иге гез15(апсе, са(а1уз(з (зиЬ5(апсез (о зреес! ир (Ье геас(юп Ьс^уееп 
(\уо сЬет1са1з \у1(Ьои(]01п1п§ (о е!(Ьег) апс1 Ьеха, а сотроипс1 оГ а т т о п 1 а  
апс1 Гогта1с1еЬус1е \у Ы с Ь  зиррИес! (Ье ас1с1|(10па11огта1с1сЬус1е песеззагу (о 
Гогт а (Ьегтозе((1п» гез1п. ТЫз гез1п \уаз (Ьеп 1е1'( Ю соо1 апс1 Ьагс1еп. апс1 
§гоипс1 ир а зесопс! (11пе. ТЬе гезиЫпд 2гапи1аг ро\У(1ег \уаз гаш ВаксП(е, 
геайу (о Ье т а й е  1п(о а уаз( гап^е о1' тапи1'ас(игес1 оЬ]ес(з. 1п (Ье 1аз( 
5(а§е, (Ье Ьеа(ес1 Ваке11(е \уаз роигес! 1п(о а !ю11о\у пю иИ  оГ (Ье гес|и1|ес1 
зЬаре апс1 зиЬ]ес(ес1 (о ех (гстс  Ьеа( апс1 ргеззиге; (ЬегсЬу “зе([1п§'’ Кз 
Сопп Гог ЬГе.

ТЬе с1ез1§п оР ВакеИ(е оЬ]ес(з, еуегу(Ь!п2  Ггот еагппдз (о (е1еу1з1оп 
зе(з, \уаз §оуетес1 (о а 1аг}:е ех(сп1 Ьу (Ье (есЬп1са1 ге^и^гстепIз оГ (Ье 
тои1с1!п2; ргосезз. ТЬе оЬ^ес( сои1с1 по1 Ье с1ез12пес1 зо (Ьа( Л ууаз 1осксс1 
1П(о (Ье тои1с1 апс1 (ЬегеГоге с11№си1( (о ех(гас(. А сош пюп й1;чсп|! т 1 е  
\уаз (Ьа( оЬ^ес(з зЬоиЫ (арег (очуагйз (Ье с1еерез( раг( о1' (Ье тоик1, агк1 1Г 
песеззагу (Ье ргос1ис( шаз пюи1с1ес1 1п зерага(е р1есез. М оиИз Ьа^ (о Ье 
сагеГиИу с1ез1»пе(1 зо (11а( (Ье т о Ь с п  ВакеМю \Уои!11 Поуу еуеп1у апс1 
сотр1е(е1у 1п(о (Ье пюик!. ЗЬагр с о т е г з  ргоусс! 1тргас(1са1 апс1 \усгс (Ьиз
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ауойес!, 21уш§ Г15е Ю 1Ье ьпюо!!! ”51геатПпес1” 5(у1е рори1аг ш (Ье 1930х. 
ТЬе (Ыскпе$8 о1" гЬе \уа115 оГ 1Ье тои1с1 \уа$ аЬо сшсма!; гЬюк \уа11$ 1оок 
1оп§ег 10 соо1 апс1 Ьагёеп, а ГасЮг \уЫсЬ Ьас1 (о Ье соп51с1егес1 Ьу 1Ье 
с1е$1§пег 1п огйег ю таке (Не тоз1 еО'1с1еп( изе о1̂  тасЫпех.

ВаекеЬпд'з 1пуеп(10п, а11Ьои§111геа(ес1 ж1(11 с1|8с1а1п т  118 еаг1у уеагз, 
'А'еШ оп 1о еп]оу ап инрагаИекс! рори1аг11у \у1исЬ 1а51ес) (ЬгоидЬоиС Ше 
ПгЫ ИаН' о {  (Не 1\уепие1Ь сеШигу. II Ьесаше 1Ье \уопс1ег ргос1ис1 оГ 1Ье пе\у 
\уог1с1 о? 1пс1и$1г1а1 ехрап510п -  'ЧЬе ш а1ег1а 1 оГ а Лоизапё ивех”. В е1П2 
Ьо1Ь попрогоия апй 11еа1-гех151ап1, ВакеИсе к11с11еп \уеге ргото1ес1
а$ Ье1П§ §епт1-Ггее апё 51еп115аЫе. Е1ес1пса1 т а п и ^ а с Ш г е г з  5е12ес1 оп 115 
1п8и1а11п«: ргорег11е8, апс1 соп^итегх еуегу\уЬеге геИзЬей 115 ёаггИпд 
аггау о1‘ зЬайез, с1е11§Н1ес1 (Ьас 1Ьеу \уеге по\у, а( 1а5(, по 1оп§ег ге5а1с1ес1 Ю 
1Ье \уооё юпе5 апй с1гаЬ Ьго;уп5 оГ сЬе рге-р1а511С ега. к  Леп Ге11 Ггот 
йуоиг ада!!! с1иг1П2 (Ье 1950$, апй ууаз с1е5р15её апй с1е5(гоуес1 1п уаз( 
^иап( (̂ е̂5. Кесеп(1у, Ьо\уеуе1‘, 11 Ьаз Ьееп ехрег1епс1п§ 5оте(111П§ оС а 
гепа155апсе, уу1(Ь гепе\уе(1 йетанё ?ог 0Г1§1па! Ваке11(е оЬ]ес(& 1п (Ье 
со11ес(ог$' тагке(р1асе, апс1 тизеитя, 50С1е(1е5 ап(1 ёес1юа(ес1 1псЬу1с1иа1$ 
опсе ада!!! арргес1а(1П8 (Ье 5(у1е апс1 ог121па11(у о!' (Ык 1пп0Уа(1Уе гпа(е11а1.

Ех.1 Сотр1е1е 1Ье киттагу.
СЬоохе опе \уогс1 оп1у ^'гот (Ье ра5$а§е Гог еасЬ апз\уег.

5 о т е  р1а511С8 ЬеЬауе 1п а 81т11аг \уау (о (1) _______ 1п (Ьа( (Ьеу т е к
ипс1ег Ьеа( апй сап Ье тоиЫес! 1пЮ пеш Ь гтз. Ваке11(е \уаз ип1яие
Ьесаихе 1( \уаз (Ье Г1Г5( та(ег1а1 (о Ье Ьо(Ь еп(1ге1у ( 2 ) ______ 1п ог1§ш,
апс1 (Ьептю5е((1п§.

ТЬеге \уеге зеуега! геазопз 1Ъг (Ье гезеагсЬ 1п(о р1а5(1С5 1п (Ье 
п1пе{ееп(Ь сеп(игу, апюп^ (Ьет (Ье §геа( айуапсез (Ьа( Ьа  ̂ Ьееп гаас1е 1п
(Ье Пе1с1 о(" (3) __________апс1 (Ье зеагсЬ Гог а1(ета(1уе8 (о па(ига1
гезоигсез Нке 1Уогу.

Ех.2 Сотр1е1е 1Ье По\у-сЬаг1.
СЬоозе опе \Уогс1 оа1у Л от  (Ье разза^е &г еасЬ апзууег.

Т Ь е  Рго (1 и с(!о п  оГ 1 {акеП (е
РЬепо! ------------------------
РогтаМеЬуйе ------------------------> сошЫпс ипс1ег уасииш

Ч '
51а!;е опе ге51п, са11ес1(4)........

соо! ипИ! Нагиспей
.1.

Ьгсак ир аТй кг|пс11п1о ро»с1ег

(е.р. соноп, а?;Ье!*и> )̂
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с а 1а 1у 5 [ ------------------ >

( 6 ) ...................  .................................. >

Г о г т а М е Ь у Л  — >

с<Х11 и т П  Н а г й е п е й

\1/

Ь г е а к  и р  а п с ) к п п с 1 1П1о  р о ж й с г

Ф

( 7 ) ........ Ь а к е | 1( е

Ь е а (

р о и г  1п ( о  т о 1||(1

4 "

а р р 1у  1п 1е п 5 е  И е а (  а г к ) ( 8 ) ........................

1 ___________________ с о о 1 и п П | Ьаг<1е п с с 1

Ех.З \УЬ|сН Ьуо оГ 1Ке Го11о\у!п§ Гас1ог« !пП11епс!пё 1Ье ЛевЕцп оГ 
ВакеИ(е оЬ]ес1з аге теп(юпес11п 4Ье 1ех1?

А 1Ье (гтс11оп \VЬ̂ сЬ Ше оЬ е̂с  ̂\уои1(1 зегуе 
В 1Ье еазе \V̂ Ь̂ \уЫсЬ 1Ье ге$1П соиИ ЯП (Ье тоиИ *
С  (Не Рас111$у V̂̂ Ь̂ \уЫсЬ 1Ье оЬ]ес1 соиШ Ье гетоуес! Ргот 1Ье 

тоиИ
В  1Ье Н т 11а{10П8 оГ 1Ье та1епа15 ихес! (о тапиГасШге 1Ье тоиМ  
Е  1Ье ГазЬюпаЫе 81у1е5 оГ Л е рег1ск1

Ех.4 Оо (Не ГоПогчп^ $(а(етеп(5 а§гее \уиЬ (Не {пГогшаИоп §!уеп 
ш 1Ье 1ех1?

1гие 1Ье 51а(етеп115 1ше ассогсИп§ (о (Ье рахза^е
Га18е 1Ье 51а(етеп115 ГаЬе ассогс11п§ Ю (Ье разза^е
по1 §1Уеп 1Ье 1пГогта11оп 15 по1 §!уеп 1п 1Ье раяка^е

11 М оёет-йау р1а511с ргерага110п Ьаяед оп 1Ье зашс рг1пс1р1е8 ах 
Ла1 раГепЫ 1п 1907.

12 ВакеШе \уаз 1ттеё1а1е1у ш екотей аз а ргас(1са1 апс1 уегза1Ие 
та1епа1.

13 ВакеИ1е чуаз оп1у ауаНаЫе 1п а 11гп11ес1 ганде оГ со1оигз.
ЬПр://ил1у « .1е !(5-е х а т .п е 1/ргасЫсе_»е5»5/40/ 1Е1Т5_К е а с )тЁ _Р а 5$а§е_1/343/
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Тех! 3 \УЬу а $1гасИгапи$ у1о]1п $оип(]5 $о ^оос!...
Ахк апуопе \уЬо тайе (Ье \уогИ’5 Ьез1 у1оИпз апё Л еу’И 1пеУ11аЫу 

ап8\уег "81гас11Уап". Ви1 8с1епсе 18 Ье21п п т 2  1о ипс1егт1пе Ше гери(а1юп 
о!" (Ыз §геа1 1П51штет гаакег шЬот, II веетз, т1§Ь1 о\уе ае 1еа51 рап оГ 
Ь1з киссезз ю ап аПетр1 а1 сЬегп1са1 рс51 сотго1, гагЬег Шап ]и51 Ь15 
сгаЙ5тап5Ь|р.

АпЮп10 5ггас11Уап \уаз Ьогп 1п 1644 апё 11уес1 1п Сгетопа, а С11у 1п 
поПЬ\уе5111а1у. Не зе1 Ыт5е1Г ир а5 ап 1п51гитеп1 такег 1п 1Ье 1680’5 Ьи1 
Ь18 "доИеп репоё", с1ипп§ \уН1сЬ Ье 1з ЬеИеуеё Ю Ьауе ргоёисес! зо т е  
Ь18 Ьеа1 1п81ш теп 18, сИёп’1 с о т е  ипН! Ле ПООз, Ьу \уНюЬ и т е  Ье шаз 
оуег 70 уеаг8 оИ.

АЬои1 600 оГ Ь13 {пзйитеШз аге Шои§Ы Ю зигу1уе Юдау апд 1п §ооё 
сопс1111оп 1Ьеу аге еасЬ ууопЬ а1 1еаз1 $5 тНИоп. ТНе Ьейу ргюе 1а§ 
геПес15 1Ье ^ас11Ьа1, по1 оп1у аге (Ьеу 300 уеагз оИ, (Ьеу’ге 1Ьои§Ь1 Ю Ье 
§епи1пе1у иппуаПес! 1П 1егтз о? 1Ье яиа111у апс1 риг11у оГ 1Ье зоипс! 1Ьеу 
ргос1исе. Е№сЦуе1у Л еу’ге {Ье Ко11з Коусе ЗИуег ОЬозСз о!" (Ье т и з 1С^ 
\уогМ.

N 01 8игрпз1п§1у усгу ■̂е̂ V о\Упегз аге \у1111П§ Ю с1опа1е 1Ье1г 
Ш5(гитеп1з "1п 1Ье п ате о{ зс1епсе" Со Ье1р гезеагсЬегз Гшс1 ои{ \уЬу 1Ьеу 
аге 30 зрес1а1. Ви111’з Ьееп а 11Ге11те атЫ{1оп оГ Нип§апап-Ьот 8С1епИз1, 
тиз1с1ап апс1 У1о1т такег 1озерЬ Ыа^ууагу, \уЬо’з а1зо ап етепШз 
ргоГеззог о? ЬюсЬет181гу а!; Техаз А&М и п 1Уегз11у, 1о ёо  ]из11Ьа(. Nо\V, 
(Ьапкз Ю зо т е  11пу луоос! Ггадтетз с1опа1е(1 Ьу гезЮгегз даогк1п§ оп гЬезе 
уюПпз, Ье 1Ыпкз Ье кпо\уз 1Ье апз\уег.

Ма§ууагу изес! а ^есЬп^^ие саПеё !пГгагес] зрес1гозсору Ю сИззесС ои1 
1Ье сЬет1са1 з1гис1иге оГ Ле \уооё 1п 1Ье Ла^теШз. Не 1Ьеп сошрагей И 
\у1А 51т11аг затр1е5 со11ес(ес1 Сгот ап о1с1 Еп§НзЬ апё ап оИ РгепсЬ 
1п51гитепс с1апп§ й'огп 1Ье за т е  рег1ос1.

ТЬе гезиЬз \уеге з1пк1П5 . ТЬе 1гасе й о т  (Ье 81гасЬуаг1из \уаз уегу 
с11?Гегеп( Ггот 1Ье о1Ьег Еигореап 1пз1штеп[5. II; зЬоууз 31§пз оГ ЬаУ1П§ 
Ьееп сЬет1са11у ЬгишНзес!. ТЬе атоиШ оГ И§п1п 1п {Ье ууоос! \уаз геёисес!, 
апс1 {Ье Ьет1-се1к11о8е, ^ЫсЬ ас{з Ике а шо1еси1аг ЬгИ^е Ьо1с1ш§ сЬе 
\уоос1 1о§е(Ьег, ууаз §геа{1у йата§ес1. ТЫз хуоиУ (1гатаС1са11у акег 1Ье 
гезопаш ргорегг1е8 о? (Ье \уоос1 апй сЬап§е 1(3 асои5{1сз, ассоип(1П2 Гог (Ье 
рпз(1пе зоипс! (Ьа( 51П21ез ои( (Ьезе 1пз{гитеп(з.

Ви( \уЬа{ соиИ Ьауе саизес! (Ыз с1е8гас1а(1оп 1П (Ье \Уоос1? 1п ап 
а((етр( (о гергос1исе (Ье еГСес(, На§ууагу (г1ес1 Ьо|11п§ апс1 еуеп Ьак1П8 

5атр1ез оГ то(1егп \уоос1, Ьи( (Ье (геа(теп( \уазп’( ЬагзЬ епои^Ь. Ь13(еас1,1( 
зеетз 5{гас11Уаг1, ог (Ье сафеп(ег \уЬо зиррЬес! Ыт, пи13( Ьауе гезог(ес1 (о 
сЬет1са1 теапз, ргоЬаЫу 1п (Ье Гогш оГ соррег апс1 1гоп закз, \уЫсЬ аге
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51гоп§1у ох1с1151п2 апй соиИ сопсе1УаЫу Ьаге с1ата§ес1 1Ье \Vоос̂  1п 1Ь|5 
\уау.

То Гтс1 ои1 ехас11у \уЬа1 сЬет!са15 (Ьеу тих! Ьауе изес! XVIII геяи1ге 
ассех5 Ю тоге \уоо<1 Гга§теп15, \уЫсЬ соиИ 1аке хоте 11т е . "ТЬеяе 
$атр1е5 аге Ьагс! Ю §е1," Ка§ууагу зау5. "Уои саппо1 арргоасЬ НгИак 
Рег1тап апё азк Ь1т Ю §1уе уои а сЬипк оГ Ь15 $ 1гаё1Уапи8 Гог апа1у51*."

Ви1 VVЬу сЬетюаПу тахзасге уоиг {Ыиге 1п51гитеп1 апу\уау? 
Ыа§ууагу 1Ь1пкз 1Ье ап5\уег 15 аИ ёохуп 1о а рг1т 111Уе аиетр1 а1 
рге5егуа110п. "1 а т  а ЬегеНс 1П 1Ь|з ге^агё. I геаИу йоп’1 1Ыпк (Ьа1 
81га(11уап с11<11Ы$ Гог асоизиса! рифозе. I (Ь1пк 1Ьа1 \уаз а га(Ьег гои11пе 
ргосезз агоипс! 1Ьа1 11т е , 1п Сгетопа, \уЬеге то$1 \уоос1хуогкег5 Нас! Ю 
ргезегуе 1Ьс1г ууоос! а2 а1пх1 1Ье \У00(1\У0гт. 51гас11уап \уах а тагуеИоиз 
сгайзтап," Nа§уVа^у оЬзегуез, "Ьи1 гЬе та§П1Г1сеп1 зоипс! оГ Ыз 
1пз1ш теп 1з 1з а 1иску асс1с1еп1."

N а § у V а ^ у  е ( а 1 ,  N а Ш ^ е  2 0 0 6 ,  у о 1 4 4 4 :  р р  5 6 5
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ТехП

1. Ап е х а т р 1 е  оС а сЬет1са1 со тр о и п с! 1$,
A) а!г;
B) Ьгазз (ап аПоу);
C) 2 гап11е (а госк);
О) гаЫе зак.

2. \У Ь 1сЬ п а т е /з у т Ь о !  сотЫ п аС ю п  1$ >угоп§?
A) Тип§зшп/\У;
B) Р1иоппе/Р;
C) 8111СОП/81;
О) 5е1еп1ит/8п;
Е) ЗИуег/Ад.

3. С отрои п (1$  а ге  ({{{Тегеп! Ггош т 1Х(иге$ Ь есаизе с о т р о и п ё з  .. .
A) аге сотрозес! 1\уо ог тоге зиЬ81апсез;
B) Ьауе сотро51аоп5 (Ьа1 т а у  \а гу  5гот зиЬзШпсе ю зиЬзШпсе;
C) аЫауз Ьауе 1Ье зате зе1 оГ рЬуз1са1 ргореп1ез;
О) сап Ье зерага1ес1 Ьу рЬуз1са1 теапз 1ПЮ 31тр1ег зиЬз1апсез.

4. \УЫ сЬ о!” »Ье Го11о\у1п@ 15 а  с Ь е т к а !  р гореП у оГ 1гоп?
A) оссигз ш ап аЬипёапсе оГ 4.7% 1п 1Ье еаПЬ'з сгиз1;
B)те11за1 1535 “С;
C) аигас1е(1 Ю а та§пе1;
О) Ш313 \уКеп ехрозе<1 Ю то1з1 а1г.

5. С опуег1 -78  ®С 1о “Р.
A ) -108 “Р;
B) -61 “Р;
C )-195 "Р;
В ) -351 “Р.

6. \ \ 'Ь а (  15 (Ье Ь гапск  оГ сЬ ет15(гу  (Ь а( 1$ Ье1П^ аррйес! т  
т е а $ и г 1п^ (Ье соп сеп(га(ю п  оГ ап  а1г ро11и(ап(?

A) апа1упса1 сЬет131гу;
B) ЫосЬет131гу;
C) 1п0г2ап1с сЬет131гу;
О) ог§ап1с сЬет1з1гу;
Е) рЬуз1са1 сЬет1з1гу.

7. Т  Р  О г ^ а п к  сЬ ет15(гу  15 (Ье 5(и(1у оГ (Ьозе сЬе1П1са1 ргосезвев 
(Ьа( аге  Гоип(1 1П ||у !п ^  ку5(ет5.
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8. N ате *Не ЬгапсЬ оГ яаепсе {Иа4 туо1уе8 <Ьс я(и11у оГ таКсг 
апй 1Ье сЬап^ев I* ипЛег^оев.

9. >УЬа* йо '«'е са11 апу(Ып§ *Ьа» Пае таке апй оссир!с* «расе?

10. \УНа» йо са11 е1ес*пса11у сЬаг^ес! раг(1с1е$ {На» гс*и1( Ггош 
(Не §а1п оГ опе ог тоге е1ес1гоп$ Ьу а рагеп* а4от?

11. ^оЬп ОаКоп ргоро$ес1 (На( а11 а(от$ оГ ап е1етсп( Наус 
!аеп(1са1 ргорегНев. ВНеЯу, ехр1аш «-Ьу (Ык ргоро$а11$ !пуаП(1.

12. ^. Л. ТНотвоп 1п 1897 аппоипссс! {Ьа4 саОю^е гауя соп518{сс1 
оГ а к^геат оГ_______ .

13. 1п опе 8еп(епсе, 1?*а4е Ки̂ ЬеН■о̂ (̂ '8 1трог(ап1 соп(пЬиНоп (о 
оиг кпо«'1е<)8е оГ а (о т 1с $(гис(иге.

14. \УЬ!сЬ оГ (Не Го11олу|п§ 1$ N 0 7  а рЬу$!са1 ргорег*у оГ таИсг?
A) о<1ог;
B) сотрге851Ы1!1у;
C) ЛазЬ ро!п1;
О) т е 111П§ ро1п1;
Е) со1ог.

15. >УНа4 к1пс1 оГ сЬап^е а1луаув ге$и11$ 1п №е ГогтаНоп оГ пс\у 
1па(епа1$?

A) то1еси1аг;
B) ехоЛегтзс;
C) еп(1о1Негт1с;
О) рЬу51са1;
Е) сЬет1са1.

16. \УЬ|сН оГ Же ГоПоVV'̂ п§ 18 а сЬ ет1са1 ргорсг^у?
A) ЯаттаЫИ1у;
B) со1ог;
C) Ьагс1пе55;
О) ос1ог;
Е) 13510.

17. \УЫсЬ опе оГ Же ГоПо^'т^ !$ ап ехатр1е оГ ап ех»сп51Уе 
ргорег{у?

A) с1еп511у;
B) 5рес1Йс §гау|1у;
C) тазз;
О) Ьагйпезз;
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Е) Ьо1Ип§ 1етрега1иге.

18. >\^Ь|сЬ оГ 4Ье й>11о\уш§ $(а(етеп(8 ге1а(1п  ̂ 1о ВоЬг'$ то(1с1 оГ 
(Ье Ьус1го§еп а (о т , 1$ 1псоггес(?

A) ТЬе 1о№ез1 епег§у огЬх! Ьаз ^иапI;ит питЬег и = 1;
B) ТЬе Ы§Ьез1 епегду огЫ15 аге йшЬез! Ггот 1Ье пискиз;
C) 1п а 1гапз1Поп й-от 1Ье и = 3 Ю Ле и = I 1еуе1,1|§Ь11з ещ|иес1;
О) Епег§у ё 1Йегепсез Ье1\уееп епег§у 1еуе1з сап Ье са1си1а1ес1 Ггот 

1Ье \VаVе1еп§^Ь5 о:Г 1Ье аЬзогЬес! ог ет1пес1;
Е) ТЬе §геа1ег Ле епег§у (11ГГегепсе Ье1ууееп 1шо 1еуе1з, 1Ье 1оп§ег 

1Ье ууауе1еп§1Ь оГ гЬе И§Ь1 аЬзогЬес! ог ет1пе(1.

Те812

1. 1п \уЫсЬ 8(а(е (1оез таК ег Ьауе а ёеПпКе зЬаре апс1 уо1ите?

2. 1п \уЬ!сЬ 8(а(е оГ таК ег аге Гогсез Ье̂ >Vееп раг1к1ез 1еаз( 
(1о т 1пап(?

3. ЛУЬа! УпЛ оС сЬап^е ёоек по( аКег (Ье сотрозКшп ог !(1еп(1(у 
о!' (Ье зиЬз(апсе ип(1ег§01п§ (Ье сЬап^е?

4. Сопуег510п о!" 1се (о ИяиШ ^а(ег ог 1!яи|(1 ^а(ег (о з(еат !з ап 
ехатр1е оС м'Ьа! к|пс1 оГ сЬап^е?

5. \УЬа( (уре оГ сЬап^е к гергезеп(ес1 Ьу (Ье с1есау оГ а ГаПеп 
(гее?

6. С1уе ап ехатр1е оГ а сЬеш1са1 ргорег(у оС !гоп те(а1.

7. \УЬа( (1о >уе са11 (Ье з(аг(1п§ ап(1 Ппа1 та(епа1з !п а сЬет1са1 
геас(10п?

8. \УЬа( 18 теап( 1п сЬет13(гу Ьу (Ье (егт "риге 8иЬз(апсе"?

9. \УЬа( аге («'о кш(1з о!' риге зиЬ8(апсе?

10.Ехр1ат \уЬа( 18 теап( ш сЬет15(гу Ьу (Ье м'огй "сотроипс!".

11.\\'Ьа( аге (Ье (>уо с1а$8ез оГ т 1Х(иге8?

12.С|уе ап ехатр1е оГ а Ье(его§епеои8 т!х(иге.

13. \УЫсЬ оГ (Ье Го11о\у|п§ (егтз аге арргорпа(е 1п (]езсг1Ь|п§ ап 
арр1е?

риге 8иЬ$(апсе; е1етеп(; сотроип<1; т!х(иге; Ь0П10§;епе0и8; 
Ье(его8епеоиз

72



13.Ы5» *Ье Ж гее р г 1т а г у  раг(1с1е8 Гоип(1 т  ап  а ( о т .

14.1п а пеи1га1 а < о т , \уЬа4 п и т Ь е г  оГ рагНс1ся Ь  сяия! 1о (Ие 
п и т Ь е г  оГ рго!оп5?

15.С |Усп <На( Н е Не1!ит На* ап  18о{оре ргс<||с< (Ьс п и т Ь с г  оГ 
е1ес(гоп$ 4 2 , 1П а Ь еП и т  а ( о т .

1 6 .Н 0 М' т а п у  пеи^гоп* аге  рге8еп{ т  ап  а » о т  оГ »Ьс 1<!о{орс 3 7 
Ы?

18. ХУНа^ 18 *Ье ( е г т  Гог а (о т 8  оГ »Ье « а т е  е1 степ ( Кау!п^ 
(1|ГГегеп1 тая яе*  й ие *о а сИГГегеп» п иш Ь ег оГ пси^гоп*?

19. 1п оп е яеп^епсе, 8{а*е Ки1ЬегГога'8 !тр о г» ап »  соп1г|Ьие!оп <о 
оиг кпо\у1ейве оГ а 1 о т !с  81гис^иге.

20. \УН!сН 8<а{е о Г та М е г  Ьа8 по с1еГ|П1»е 8Ьаре о г  у о 1 и тс?
A) Няи1с1;
B) зо1!с1;
C) уарог;
О) 51еат;
Е) ёаз.

ТС5*3

1. ШЫсЬ опе о П Ь е  ГоНол\1П8  18 ап ех атр 1 е  оГа ри ге  8иЬ8»апсе?
A) е{Ьу1 а1соЬо1;
B) зи^аг VVа̂ е̂ ;
C) заИ апс1 реррег;
О ) гп11к;
Е) зап(1.

2. А !г 18 а /ап
A) е1етеп1;
B) сотроипё;
C) 1Т11хШге;
О) то1еси!е;
Е) риге зиЬз1апсе.

3. \УЬа1 1уре оГ т1х4иге 18 гсргс8сп4е(1 Ьу а соИесНоп оГ заИ апс1 
реррег?

A) аю тз;
B) то1еси1ез;
C) 501и110п;
О) Ье1его§епеоиз;
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Е) Ьото§епеои8.

4. \УЬа» к1П(1($) оГ раг(1с1е$ сап Ьс Гоипс! !п (Ье пис1еи$ оГ ап 
а»от?

A) ргоюпз;
B) пеи1гопз;
C) ексггопз;
В ) рфЮпз апё е1ес1гоп5;
Е) ргоюпз апй пеи1гоп5;

5._ТНе *о1а1 тав* оГ (Ье рго(оп$ !п апу пеи(га1 а (от  1$ аЬои( 
___ Нте8 (Ье 1о1а1 та«8 оГ е1ес(гоп$ ш (Ье а(01п.

A) 0.0005;
B) 0.3;
C )1;
0 ) 2 ;
Е) 2000.

6. \УЬо сИвсоуегей (Ье ех15(епсе оГ (Ье а(оп11с пис1еи8?
A) Сгоокез;
B) ТКотзоп;
C) Се18ег;
В) КшЬегГогс!;
Е) ВоЬг.

7 ,1п Ки(Ьег1'ог(1 &Се1§ег'8 ехрептеп( \уЬ|сЬ кй (о (Ье йксоуегу 
оГ (Ье а(от1с пис1еиз, м'Ьа( (уре оГ раг(1с1е ог гау у̂аз Г|ге(1 а( (Ье 
Го|| (агее(?

A) а1рЬа;
B) Ье1а;
C) ёа т т а ;
О) пеи(гопз;
Е) са(Ьос1е гауз.

8. \УЫсЬ оГ (Ье Го11о\у1п§ з(а(етеп($ ге1а(т§ (о ВоЬг'з тос1е1 оГ 
(Ье Ьус1го^еп а (о т , 1$ 1Псоггес(?

A) ТЬе 1о\уез1 епег^у огЬ1( Ьаз ^иапШт питЬег я = 1;
B) ТЬе Ь1§Ьез1 епег^у огЬ11з аге йшЬез! Ггош (Ье пис1еиз;
C) 1п а (гапзиюп Ггот (Ье л = 3 Ю (Ье и = 1 1еуе1, 1з егп1ие(1;
В) Епегёу ё1йегепсез Ье1шееп епег§у 1еуе1з сап Ье са1си1а(ес1 Ггош 

(Ье \\ауе1еп§(Ьз оГ (Ье И§1г( аЬзогЬес! ог ет1нес1;
Е) ТНе §геа(ег (Ье епег§у сНЯегепсе Ье(^Vееп (шо 1еуе1з, (Ье 1оп§ег 

(Ье \уауе1еп§(Ь (Ье П§К1 аЬзогЬеё ог егп1((ес1.
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9. >УЬо ргорозей <Ьа1 с1ес»гоп8 сои1а ЬеНаус Пке >уаус8, а* уусП ая 
Ике рагИс1е8?

A) ТЬотзоп;
B) Ки1ЬегГогс1;
C) ВоЬг;
О) с1е Вго§Ие;
Е) Не15епЬег8.

10. Тгие ог Ра18е ТЬе «егш "5о1и11оп" геСег* оп1у *о Ното^спсои* 
т и ( и г е $  оГ П ятс!^.

11. Т Р АссогЛпй <0 тойегп  а (о т 1с (Нсогу, а11 а<отя оГ а 
раге!си1аг е1етеп( Науе !(1еп11са1 рЬувка! ргорегИе*.

12. Т Р АссогЙ1П8 *о тойсгп  а»от!с {Ьеогу, ап а<от саппо* Ье 
сгеа(еб, Л уИ ей, йев^гоуей ог сопуег(ей *о апу о<Нег 1урс оГ а»от.

13. Т Р ТЬе а^ошк питЬ ег оГ ап юп Ы Ь ив 4Ье питЬ сг оГ 
рго1оп8 »На̂  аге рге8еп(.

14. Т Р 1Гап а^от §аш8 опе е1ес{гоп, И Ьесошея а са(10п.

15. Т Р ТНе Пгяе ехрептсп»а11у Ьаяес! (Кеогу оГ а‘» о т 1С 8Ггис(игс 
\уа« ргоровей Ьу ^оI^п Ваиоп.

16. Т Р ^. Л. ТЬошвоп ууав *Ье Пг8< 4о **а»е »Ьа1 ап а«от в  шояНу 
е т р ^  «расе.

17.Т Р 8Ьог» \уауе1еп8*Ьз оГ е1ес1готаепсНс гасИаНоп Науе т о ге  
епегду (Ьап 1оп8 >уауе1еп8»Ь5.

18.Т Р Ки^НегСогс! у^ая »Ье Яг8< »о иве »Ье »егт "огЬИ" »о ехр1а1п 
*Ье Пхей епег^у 1еуе18 оГ е1ес(гоп8.

19.Т Г N^еI5 ВоЬг с1еуе1орей а (Ьеогу >уЫсН ассоип{с11 Гог (Ье 
||пе5 1П (Ье У1$1Ые ге§10п оГ(Ье Ьуйго^еп 5рес(гит.

20. >УЬа( кшй оГ сКап^е йоея N 0 7  аКег (Ье со т р о 81(1оп ог 
!(1еп(1(у оГ(Ье 5иЬ«{апсе ип(1ег501П8 (Ье сЬап^е?

A) то1еси1аг;
B) еп<1о1Ьегт1с;
C) ехо1Ьег1п1с;
В) рЬу51са1;
Е) сЬет1са1;
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С1о*8агу

аЬип<1ап1 ех1з11П8 1П 1аг§е яиапП11ез
айуосаге ш ехргекз зиррогС Гог а рап1си1аг 1с1еа ог шау оГ с1о1П§ 

1Ып§з

а11оу а теШ! 1Ьа1; 1з а гп1хШге оГ 1\уо ог т оге те1а1з
ап10п ап 1оп \У11Ь а пе§айуе е!ес1пса1 сЬаг§е
адиаИс И у1п в о г  8 Г0 № 1П § 1п \У31ег; ге1а1есЗ Ш  шагег
ЬаИег а гп1Х1иге оГ Яоиг, гп|1к, апй ойеп е § § з  изеё Ю таке  

сакез апс1 рапсакез (= 1Ып 6-1ес1 сакез), апс1 Ю соуег 
йзЬ, ею ЬеГоге 111з &1е<1

Ьаих!(е А 1уре оГ госк Ггот \уЫсЬ а1ит1пит 13 оЬ1а1пес1
Ьеакег а 1а11 сир шиЬои! а ЬапсНе, изиа11у шас1е оГ р1аз11с
Ьга$$ а зЬту уе11о\у теш !
ЬиЬЫе а Ьа11 оГ §аз Ла1 арреагз 1п а Ияи1с1, ог а Ьа11 Гогтес! 

оГ ап  5иггоипс1ес1 Ьу иди1с11Ьа1 ЯоаСз т  1Ье а!г
са(10п 1П сЬет131гу, ап 10п (= 1уре оГ аю т ) Лаг Ьаз а 

роз111Уе е1ес(г1с сЬаг§е апс1 (ЬегеГоге тоуез {ошагЛз 
1Ье саШоде (= пе§а11Уе рап оГ е1ес1г1с се11) с1иг1п§ 
е1ес1го1уз1з

СеЫия а ш еазигетет оГ {етрегаШге :п \уЬ1сЬ \уа1ег Ггеегез 
а1 0° апд ЬоПз а1 100°

сЬипк а 1агёе р!есе о5 зотегЫпй
сЬиш Ю ш1х зоте1Ып§, езрес1а11у Няи1ёз, \у11Ь йгеа1 Гогсе
С0тЬи$(10п Ле ргосезз оГЬит1пй
сотроипс] а сЬетхса! 1Ьа1 сотЬхпез 1луо ог тоге е1етеп1з:

гесоёП12аЫу (51{'&геп1 1п паШге &ош зо т е 1Ь1П8 е1зе 
оГ а 51т11аг 1уре

^NА
(1еохупЬопис1е1С
ас1(]

а сЬет1са11п Л е се11з оГ 1!у1п§ 1 Ы п § з  \уЫсЬ сопга1п8 
§епе11с 1п&гтаПсп

ециаНоп \уЬеп уои зЬо\у Ла! 1\уо атоипСз аге еяиа! из1п§ 
таШета11са1 8ушЬо1з

РаЬгепЬе!^ а зса1е оГ 1етрегаШге оп шЫсЬ шаГег Ггеегез а1 32° 
апс1 ЬоПз а1212° ипйег зШпёагё сопсИг1опз

Лиоппе 1Ье сЬет1са1 е1етеп1 оГ аЮт1с питЬег 9, а р0150П0из 
ра1е уеПо\у §аз оГ 1Ье Ьа1о§еп зепез. И 1з 1Ье тоз1 
геасиуе оГ аП 1Ье ек теш з, саиз1п§ зеуеге Ьигпз оп 
сошай \укЬ зк1П. (8утЬо1: Р)

81Уеп сгейЛ  Гог ГЬе рга1зе 1Ьа1 1з ё!уеп 1о зотеопе Гог зоте^Ыпй Леу
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(1|8соуегу Ьауе с1опе
ёУР*ит а Ьаг(1 \уЬ!1е 8иЬз1апсе 1Ьа1 1з ияес! ш так1пе р1а5{ег 

оГ Раг15
Ьагагс! 8оте1Ып§ 1Ьа1 1з ёап^егоиз апс1 Пке1у Ю саизе 

йата^е
!трип{у \VЬеп а зиЬз1апсе 18 т!хес1 \у1{11 апоЛсг зиЬз1апсе апс1 

такез 11 ё 1г1у ог 1о\уег !п яиаП^у
по1 ЬаУ1П§ а з1гоп§ 1аз1е ог с]1агас1ег, ог 11ау!пё по 
т 1еге8[ ог епегву

Нтея^опе а \уЫ1е ог 1!§Ь1 §геу госк 'Л'ЫсЬ 13 изес! аз а ЬиЛсИп̂  
та1епа1 апс! 1п 1Ье так!пй оГсетеп1

ИциеГу Ю (саизе а ^аз ог а зоИс! Ю) сИап^е 1п1о а Ияи!с1 Гогт
а зиЬзШпсе, Гог ехатр1е ша1ег, 1Ьа1 !з по1 зоПс! апс1 
1Ьа1 сап Ье роигед еаз!1у

гаагЫе а 1уре оГ уегу Ьагй госк \уЫсЬ Ьаз а раПет оГ Нпез 
801П§ ЛгоидЬ 11, Гее1з со!с! апс1 Ьесотез зтоо^Ь апс1 
зЫпу \VЬеп сШ апй роИзЬес!

тайег Л е рЬуз1са1 зиЬзШпсез 1Ьа1 ех1511п 1Ье ип1уегзе

т!х^иге а зиЬз1апсе тайе оГ о1Ьег зиЬ51апсез (Ьа1 Науе Ьееп 
сотЫпес!

тоНеп с1е5Сг1Ье8 те1а! ог госк 1Ьа115 1п а 1!яи1с1 зШе Ьесаизе 
оГ §геа1 Ьеа1

о(]оиг1е$$ \у1(Ьои1 а зте11
0026 1Га Ияи1с1 оогез Л от зоте1Ып§ ог !Гзоте1Ып§ оогез 

а ИдиМ, 1Ье 11ди!с1 сотез ои1 з1ош1у
ох1(1е а сЬет1са1 сотЫпа11оп оГ оху^еп апй опе о1Нег 

еЬтеШ
рагНс1е а уегу зшаП рай оГ ап а1от, Гог ехатр1е ап е1ес1гоп 

ог а рго1оп

роН гауа! шЬеп уои роПгау зотеопе ог 8оте1Ь!пй
ро(а$51ип1 1Ье сЬет1са1 ек теп ! оГ а1от1с питЬег 19, а зой, 

51|уегу-\уЫ4е геас{1Уе те1а1 оГ 1Ье а1каИ те1а! цгоир.
ргорег^у а циа111у оГ зоте(Ып§

геас1ап1 а зиЬз1апсе 1Ьа{ 15 раП оГа сЬет1са1 геасПоп
п т 1Ье е<3§е оГ зоте1Ь1пв гоипс!
ги*4 а с1агк огап^е зиЬз1апсе 1Ьа1 уои §е1 оп тс1а1 шНеп 11 

Ьа5 Ьееп ёата8е<^ Ьу а!г апё шаГег
$е1еп!ип1 Л е сЬет!са1 е1етеп1 оГ а1от1с питЬег 34, а вгау

77



сгу81а1Ипе попте1а1 5е т 1сопс1ис1!п8 ргорег1!е8. 
(8утЬо1; 8е)

8|||С0П 1Ье сЬет!са1 е1етеп1 оГ а1от1с питЬег 14, а 
попте1а1 зе т1с0пс1исппё ргореп1ез, икес! 1п 
та к 1пв е1ес1гоп1с с1гси11з. Риге зШсоп ех1з1з 1п а 
зЫпу (1агк §гау сгузЫНпе Гогт ап(1 аз ап атогрЬоиз 
ро\V«̂ е̂ . (8утЬо1: 81)

8||уег а ргес1оиз зЬту §гау15Ь-\уЫ1е те1а!, ±е сЬет1са1 
е1етеп1 оГ а1от1с питЬег 47. (8утЬо1: А в)

$о1иЫе аЫе 10 Ье сИ88о1уес1 ю Гопп а 8о1и11оп
(Ьогои^Ь сагеШ! апс1 соуеппё еуегу с1е1а11

(18$ие а йгоир оГ соппес1ес1 се11з ш ап ап1та1 ог р1апг (Ьа1 
аге з1т11аг ю еасЬ о(Ьег, Ьауе 1Ье зате рифозе апс1 
Гогт 1Ье з1а1ес1 раг1 оГ (Ье ап1та1 ог р1аш

(ип§$1еп Ле сЬет1са! е1етет оГ а1от1с питЬег 74, а Ьагс! 
з1ее1-§гау теШ1 оГ 1Ье 1гапз1иоп зег е̂з. И Ьаз а уегу 
Ы^Ь тек1п§ ро1т (3410°С) апё 1з изей ю таке 
е1есшс ИёЬ1 ЯктеШ з. (8утЬо1;

>уе1(1!пе 1Ье ас11У!1у оГ |01п1пк те^а! раЛз 1о8е1Ьег
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