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Настоящее учебное пособие подготовлено в соответствии с ФГОС, по дисциплине «Английский язык».
Пособие предназначено для студентов металлургических специальностей средних специальных учебных заведений, и используется на заключительном этапе обучения после того, как пройдена нормативная грамматика, которая предусматривает:

1) накопление учащимися активно словаря-минимума, включающего термины и общую лексику;
2) закрепление синтаксических структур, типичных для научно – технической               литературы; 

3) развитие навыков самостоятельной работы с иностранными текстами.


Целью пособия является формирование умения читать на английском языке литературу по металлургии, обучение говорению по темам этой специальности , что соответствует требованиям учебной программы.
Пособие состоит из 14 разделов (units), которые объединены единой смысловой направленностью и расположены в определенной логической последовательности. В каждом разделе есть серия тренировочных упражнений на закрепление лексики и грамматики. В пособие  входят следующие разделы:

· «Металлы»

· «Металлургическая промышленность Урала»

· «Черные и цветные металлы. Сплавы»

· «Общие свойства металлов»

· «Физические свойства металлов»

· «Цветные металлы»

· «Металлургия цветных и черных металлов»

· «Способы получения металлов»

· «Металлотермический процесс»

·  «Электролиз»

·  «Производство чугуна»

·  «Продукты черной металлургии»

·  «Производство стали»

Использование данного пособия дает возможность завершить формирование основ владения иностранным языком, и заложить основы практического владения им, тем самым обеспечивая преемственность в обучении: средняя общеобразовательная школа - средняя профессиональная школа – вуз.
Материал изложен доступно, что позволяет освоить его успешно и получить зачет по данному предмету.

Пособие сопровождается приложением – словарем химических терминов, что значительно облегчает работу обучающихся  с учебным маериалом. 
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Unit №1
M E T A L S 
New words:

solid, a – твердый
mankind, n – человечество
include, v – включать в себя
ore, n – руда
mercury – ртуть
metallic luster – металлический блеск
amount, n – величина, качество
exist, v – существовать
alloy, n,v – сплав, сплавлять
malleable – пластичный
compound, n –соединение
separate, v –разделять
deposits, n – залежи
valence, n –валентность
develop, v – развивать
development – развитие

occur, v – встречаться

I. Translate the international words without dictionary:

Elemental, mineral, natural, method, oxide, form, process, pyrometallurgical, electrolytic, positive, negative, problem,  characteristic, electrochemical. 
II. Translate the names of the chemical elements:

Copper, gold, silver, platinum, bismuth, iron, zink, lead, mercury, aluminium, magnesium, sodium, potassium.

III. Translate the words and distribute them into four columns (What? What kind of? What to do? How?)
Positive, positively, easy, easily, element, naturally reduce,  metallic, elemental, reduction?  elementally, common, general, exist, develop, commonly, generally, nature, reducing, separate, natural, desistance, development, separation, use, useful, useless, usefulness. 
IV. Translate the text “Metals"

METALS 

In general, metals are solids with a metallic luster, conductors of electricity, malleable, and of high physical strength. In compound of the metals have positive valences. Probably their most important characteristic is that when used as metals they are predominately in elemental from or alloyed with other metals.


The metals long used by mankind – iron, copper, zinc, tin, lead, mercury, silver and gold – are those which are easily reduced from compound to elemental form.

The most important metal, iron, is both prevalent and easily reduced to metallic form. In more recent times some of  the most naturally prevalent metals that are difficult to reduce have become common and readily available due  to the development of electrochemical processes for their production. These include aluminum, magnesium and sodium.

The metals occur most commonly as oxides or sulphides in ores contain variable amounts of gangue materials like clay, granite, etc, from which the metallic, compounds must be separated.

Since only a few of the metals, such as copper, gold, silver, platinum and bismuth, exist naturally in elemental form, the chief problems is that of  reducing them from compound to elemental form.


Some of the more common reduction methods include:

a) pyrometallurgical;

b) electrolytic;

c) metal replacement.

V. Answer the questions, memorize them and use in a talk with your groupmate:

1. What are metals?

2. Which is the most important characteristic of metals?
3.  What metals have long been used by mankind?
4.  How do these metals exist?
5.  What metals have become common in more recent time?
6.  What metals exist naturally in elemental form?
7. State the more common reduction methods.
VI. Choose the correct variant:

1. The metals long used by mankind: 
a) aluminium, magnesium, sodium

b) iron, copper, silver, gold.

2. In compound form the metals have:

a) positive valences

b) negative valences.

3. Metals exist naturally in elemental form:

a) sodium, potassium, iron
b) copper, silver, gold, platinum.

4. Metals, produced by electrochemical process:

a) gold, platinum, iron

b) aluminium, magnesium, sodium

5. The most important characteristic of metals:

a) good conductivity of electricity, metallic luster, high physical strength

b) low physical strength, liquids at room, temperature, low malleability.

VII. Translate the words combinations in writing:
In compound form, metallic form, in general, easily recognized minerals, elemental form, due to the development, alloyed with other metals, the more common reduction methods, the metal long used by mankind. 
VIII. Translate the words combinations from Russian in the English:

1) положительная валентность;

2)  важная характеристика;
3) свободное состояние;
4) металлы, издавна используемые человечеством;
5) металлы, которые трудно восстановить;
6) развитие электрохимических  процессов;
7) минералы в больших залежах;
8) в более поздние времена;
9) оксиды и сульфиды в рудах;
10) металлические соединения должны быть отделены.
Unit №2

I.     Read and memorize the words:

deposits – залежи
mineral – минерал
quantity – количество
quality – качество
rare elements –редкие элементы
superhard steel – сверхпрочная сталь
iron ore –железная руда
economic growth –экономический рост
alloy, n, v – сплав, сплавлять
tungsten –вольфрам
precious –драгоценный

semi-precious – полудрагоценный

natural resource –природные ресурсы

occur – встречаться

equal –равный

possess – обладать.

II. Read the following international words and give the corresponding Russian words:
Mineral, region, limit, role, industry, element, economic, product, practically, base, effective, effectively, result, operation, energy, variant, mixture, practice.

III. Translate the following words and state what part of speech they are:
Equip, equipment, equal, equally, wide, widely, know, known, mountain, mountainous, geology, geological, grow, growth, development, develop, practice, practical, practically, vary, variety, various, contain, container, unknown.
IV. Give the names of metals:

Медь, олово, цинк, свинец, никель, алюминий, ниобий, вольфрам, ванадий, платина, железо, ртуть, магний, марганец.

V. Translate the text “The Oldest Iron and Steel Base of Russia”.


The Urals are know as a region possessing the greatest mineral recourses in the world Hundreds of millions of years ago there was a sea where the Urals now are. The present day Urals are a small part of the one – time (когда-то) mountainous country which had by geological changes, the action of water, sun and air.

Over 1 200 deposits of various minerals have been found there, among them – some 900 kinds of metals ores and minerals. Greatest attention is paid to the mining of niobium deposits – the only deposits of this kind in the world.  Niobium is high – grade types of steel.

The Urals mountains contain also vast (great) deposits of tungsten and vanadium whish are largely used for smelting superhard steels. The iron ores of the Urals are often spoken about as having no equal in quantity and variety. 


Non ferrous metals (copper, lead, tin, zinc, nickel, aluminum) which play a vital role in heave industry occur in Ural mountains as well as rare elements, precious and semi – precious metals and stones. The resources of platinum are known as the largest in the world.


The economic growth of the country is greatly influenced by the Urals. The Urals plants produce a large variety of metal alloys and various equipment  which are widely used all over the country. Most of high – grade steel products are also produced there.

As to the further development of the region, it can be said that practically it has no limits.

VI.   Translate the expressions using the text:

1) металл будущего

2) дальнейшее развитие региона

3) практически не имеет ограничений

4) тот металл, необходимый в производстве

5) большое внимание уделяется
6) геологические изменения

7) единственные залежи такого вида в мире

8) играет главную роль в тяжелой промышленности

9) различное оборудование

10) в настоящее время

11) драгоценные и полудрагоценные  металлы и камни

12) экономическое развитие страны.

VII. Memorize the questions. Use them in a talk with your groupmate:

1. How many deposits of various minerals have been found in the Urals.

2. What metal is looked upon as  a metal of future?

3. Where are the deposits of tungsten and vanadium found?

4. What do the Urals plants produce.

5. What metals are needed in the production of high-grade types of steel?
6. Do non-ferrous metals (copper, zinc, lead) occur in the Urals mountains?

VIII . Correct the sentences:

1. Copper is looked upon as a metal of future.

2. The economic growth of the country is not in flounced by the Urals.

3. The recourses of platinum are known as the smallest in the world.

4. As to the further development of the region it can be said that practically it has limits.

5. The Urals are unknown as a region possessing the greatest mineral recourses in the world.

Unit №3

Metals. Non-Metals.

Ferrous and Non- Ferrous Metals. Alloys

I. Listen, read and  memorize the worlds:

appearance, n – внешний вид
compose, v – составлять
dense, a - плотный
feature, n- особенность, характерная черта

neither…non,-ни…ни
on the other hand –с другой стороны
possess, v-обладать
precise, a –точный
precision, n -точность
property, n- качество, свойство
definition, n- определение
quality, n –качество
quantity, n –количество

Additional words:

relatively, adv –относительно
tenacious, a –вязкий
fairly, adv –довольно -таки

plentiful, a-обильный

lustrous, a –блестящий

II. Translate the following international words:

Industry, element, chemical, action, metallic,  electricity, temperature, form, material, mixture, conductor, chemistry, elemental, materially.
III. Underline the prefixes and suffixes in the following words. Translate them.
occur, - occurrence

equal – unequal

exist – existence

differ – different, difference

wide – widely

known – unknown

certain - uncertain
luster – lustrous
define – definition

appear – appearance

disappear- disappearance

simple- simplicity
usual – usually

malleable – malleability

near – nearly

mix – mixture

plenty – plentiful

melt – melting.
IV. Read and memorize the names of chemical elements:

carbon, silicon, iron, copper, aluminum, lead, zinc, tin.
V. Translate the text:
It is known that metals are very important in our life. Metals  have the greatest importance for industry. About two thirds of all elements found in the earth are metals. It is difficult to give  a simple and yet precise definition of a metal, since  metals have greatly different properties, appearances and chemical actions. For simplicity,  metals are defined as elements possessing  certain  metallic properties,  they are hard, heavy, lustrous, malleable,  ductile,  tenacious and usually good conductors of heat and electricity. Most metals are  also relatively dense  and heavy. All except four metals are   solid at room temperature.
Some  elements possess   so few metallic  qualities that it is uncertain whether they should be called metals or non-metals. Car​bon and silicon are  such elements. They are, for example, fairly good conductors of heat and electricity,  and thus resemble the me​tals,  on, the other hand,  they are neither strong nor ductile and thus resemble the non-metals. 
Metals  widely used in industry are called engineering metals.  The most important engineering metal is iron (Fe) which in the form of alloys with carbon (C)  and other elements finds greater   use than any other metals.
    
 Metals consisting of iron combined with some other elements   are known, as ferrous metals. All the other metals are called non-ferrous. The. most important non-ferrous metals are copper (Cu),  aluminium (Al),.lead (Pb),  sink (Zn), tin (Sn).
Engineering metals are usually used in industry in the form of  alloys,  the properties of alloys being much better than those of  pure metals.  In industry alloys are nearly always made by mel​ting two or more metals together, and mixing them. A striking fea​ture  about  alloys is that they often differ materially in their  properties, from the properties of the metals composing them.
   
The occurrence of the metals in the earth's crust is unequal, some of them being plentiful,  the others existing only in small quantities. 
VI. Answer the  questions:

1. What are the most characteristic properties of a metal?
2. What metals do we call engineering ones?

3. What non ferrous metals do you know?

4. What is an alloy?

5. What is a striking feature about alloys?

6. Why is it difficult to give a simple and yet precise definitions of a mineral?

7. What metals are solid at room temperature?
8. Are carbon and silicon metals or non- metals?

VII. Translate the  expressions from Russian into English according to the text.

точное определение металла,

нахождение металлов в природе,

в маленьких количествах,

для простоты,

различные свойства, внешний вид и химическая активность,

элементы, найденные в земле  в виде сплавов напоминают металлы,
не прочные и не ковкие,

твердые при комнатной температуре.
VIII.  Fill in the blanks with  the following words from the text. (solid, engineering,  ferrous, non – ferrous, alloys, occurrence, important, metals).
1. About two thirds of all elements found in the earth are…

2. An except four metals are… at room temperature.

3. … of the metals in the earth’s  crust is unequal.

4. It is known that metals are very … in our life.

5. Metals widely used in industry are called … metals.

6. Metals consisting of iron combined with some other elements are known as … metals.

7. The most important … metals are copper, lead, zink.

8. In industry … are nearly always made by melting two or more metals together and mixing them.

Unit №4
General character of metals

I. New worlds:

solid, a – твердый

solidity, n –твердость

malleable, a –пластичный

malleability, n –пластичность

ductile, a – ковкий
ductility, n – ковкость
specific gravity, n –  удельный  вес
substance, n –  вещество
non- metal – неметалл
luster, n –  металлический блеск
property, n –  свойство
conductor, n –  проводник
conductivity , n–  проводимость
heat, v –  нагревать
heavy, a –  тяжелый
heaviness, n –  тяжесть
soft, a –  мягкий
hard, a –  твердый
hardness, n –  твердость. 

II. Translate the words and distribute them into four columns ( What? What kind of? What to do? How?)

hardly, heavy, ductile, conductor, hardness, harden, heaviness, to except, solid, heat, hard, heater, malleable, solidity, heating, conductivity, exception, usual, compare, metallic, great   usually, comparative, malleability, greatly, comparatively, soft, electrical, soften solidify, softness, electricity, ductility, unusual, unusually.
III. Translate the text:

General Characters of Metals.

Solidity. There is  one  exception  to  the  rule  that  metals are solid bodies at the ordinary temperature, that is the metal mercury.
Heaviness (specific gravity).  The  metals  are  usually heavy solid bodies, yet there are important except ions. The metals sodium, potassium, and  lithium are lighter than water. There  metals  (together  with  rubidium  arid aecium’s)  are classed together in one  group  called  the metals  of' the  alkalis, and this group together with the next  group, comprising calcium, strontium, and baruim (which  are  known as  the  metals - of   the  alkaline   earth)   are   often distinguished as the  "light metals"  all  the  rest  being grouped together as the "heavy metals". Gold has  a specific gravity of 19.3, that is, gold is more that  nineteen  times as heavy as water. Platinum has a specific gravity of 21.5, and iridium of 22.5.
Hardness.   Not all  metals are hard.  The  metals  sodium potassium, and lead are comparatively soft,  while  amongst the non-metals we have the  diamond  (crystallized    carbon) which is the hardest substance known.

Metallic lustre. This property of metals is  seen  when the surface of the metal is polished or  cut; metals  in a state of fine powder are often gray or  black and  do  not snow metallic lustre until  they  are  rubber to  a  smooth surface.

Malleability and ductility.  There properties belong almost exclusively to the metals, but amongst the metals themselves 'there are some exceptions, e.g.- bismuth and antimony, which are brittle and cannot be hammered which out breaking to pieces.
Conductivity for heat and electricity. The metals themselves vary greatly in their electrical conductivity. Graphite amongst the non-metals possesses a marked power of conducting electricity.

IV. Answer  the questions:
1. What metals are lighter than water?
2. What is the  specific gravity of gold?
3. What metals are classed in one group called the metals of the alkalis?

4. What metals are known as the metals of the alkaline earths?

5. What metals  are comparatively soft?

6. What is the hardest substance in nature?

7. What are the physical properties of metals?

V. Translate the words and the expressions from the text:

one exception to the rule

ordinary temperature

solid bodies

electrical conductivity

comparatively soft

the metals of the alkalis

 the metals of the alkaline earths
nineteen times

the diamond (crystallized carbon)

the hardest substance known. 
2. VI.  Fund expressions in the text:

3. металлы в виде порошка;

4.  не показывают металлического блеска;

5. свойства, присущие исключительно металлам;

6. висмут и сурма, хрупкие;

7. металлы отличаются друг от друга по своей электропроводности;

8. графит среди неметаллов проявляет исключительную электропроводность.
VI. Fill in the words into sentences:

1. The metals …, …, … are comparatively soft.

2. Gold has … of 19.3.

3. Metal are … bodies at the ordinary temperature.

4. Metals do not show … … until they are rubber to a smooth surface.

5. … ,…  can not be hammered without breaking to pieces. 

(antimony, solid, bismuth, metallic listen, potassium lead, specific gravity, sodium)
Unit №5

Properties of metals

I. Read, repeat and memorize the words:
cause, v – вызывать, служить причиной
condition, n - состояние, условие
ductility, n – ковкость, пластичность
elongate, v - удлинять
elongation, n - удлинение
load, v, n - нагружать, нагрузка
malleability – пластичность
rupture, n - разрыв 

tough, a - вязкий 
exhibit, v - проявлять 

elastic limit - предел  упругости 

compession - сжатие 

permanent deformation -остаточная  деформация 

return, v - возвращаться 

Additional words and expressions:

be concerned with – касаться, иметь дело
tension – напряжение, нагрузка

tension loading – нагрузка напряжением.

II. Translate the international words:

mechanical, electronical, magnetic, plasticity, composition, combination, deformation material, form, deform, elasticity, effect, compession. 
III. Translate the following words and state what  part of speech they are:
long, length, lengthen, elongate, elongation, property, quality, ability, ductile, ductility, solid, solidity, form, formation, deform, deformation, tough, toughness, strength, strengthen, compress, compression,  maliable, compose, composition, apply, application, perform, reform, transform, mechanic, mechanical, magnet, magnetic, limited, unlimited elactic, elacticity, effect, effective, know, known, unknown.
IV. Read and translate the text:

“Properties of Metals”

Mechanical properties. Generally we are much more concerned with the mechanical  properties of metals and alloys.  Composition  of metals and alloys is important  in the effect it has on their  mechanical, electrical and magnetic  properties.

1. Strength and plasticity. Strength  with  plasticity is  the most  important combination of properties the  metal  can possess.
2. Elasticity. Loading a material causes a change in form. Elasticity is the ability of a material to return to its original form after  removal of the load. The electric limit is the greatest load whom may be applied, after which application the material will return to its unstrained conditions.

3. Malleability. The ability of a metal to deform permanently under compression rupture is known as its   malleability.
4. Ductility. The plasticity exhibited by a material under tension loading is known as its ductility, and is measured by the amount a material can be  permanently elongated.

5. Toughness. A tough metal is one possessing nigh strength and the ability to deform permanently without rupture.

6. Strength is the ability of a material to resist deformation. Plasticity is the ability to take deformation without breaking.
V. Answer the questions:
1. What is plasticity of a metal?

2. What is elasticity (elastic limit)?

3. What is malleability of a metal?

4. By what is  ductility of a metal measured?

5. What must a tough metal possess?

6. What is strength of a material?

VII. Fill in the blanks with the suitable words from the text:

1. The ability of a metal to deform permanently under compression rupture is known as its …

2. … is the ability of a material to return to its original form  after removal of the load.

3. The plasticity exhibited by a material under tension loading is known as its… braking.

4. …is the ability to take deformation without braking.
5. … is the most important properties the metal can possess.

6. … metal is one possessing high strength and the ability to deform permanently  without rupture.
VII. Name the main properties of metals.
VIII. Translate the words combinations into English:

высокая устойчивость,

способность к деформации,

предел упругости,

механические свойства металлов,

деформация без разрыва,
самая большая нагрузка,

электрические и магнитные свойства,

вязкий металл,

деформация без разлома.
Unit №6

Non –Ferrous Metals
I. Read and train the   following words:
knowledge, n  – знание
non- ferrous metal –цветной металл
application, n – применение
property, n – свойство
possess ,v- проявлять
electric current – электрический ток
resistance, n – сопротивления
 corrosion, n – коррозия
attention, n – внимание 

extraction, n –  извлечение
research, n – исследование
dependent, a – зависимый
casting, n – обработка
II. Read the following international words and give the corresponding Russian words:

plasma, technology, technological,  progress, industry, stimulate, metallurgy, characteristics, element, industrial, elemental, progressive, base, basic, metallurgist, electric, conductor, extensive.

 III. Translate the following words and state what parts of speech they are:

use, useful, usefully, useful, usefulness
improve, improvement

important, importance

heat, heating, heater

metallurgy, metallurgist, metallurgical

conductor, conductivity

stimulate, stimulation, stimulater 

know, knowledge, known, unknown

value, valuable

continue, continuous, continuously

development, develop

corrosion, corrode

depend, dependent, independent, independence

attract, attractive, attraction, attractively.

IV. Find the words in column B corresponding to the words in column A:
	A

1. extraction of elements

2. continuous casting

3. heating

4. application

5. improvement

6. extensive research

7. knowledge

8. useful property

9. great attention

10. technological progress

11. electric current

12. metallurgical technology
	1. B

2. металлургическая технология
3. нагревание

4. интенсивное исследование

5. знание

6. непрерывная обработка

7. улучшение

8. применение

9. электрический ток

10. извлечение элементов

11. полезное свойство

12. большое внимание

13. технологический прогресс


V. Text “Non-ferrous Metals”

Every engineer-metallurgist should have a basic knowledge of metallurgy of iron and steel. We can’t do without these valuable metals. Not only metal industry but all industries are dependent upon these metals.
Such non-ferrous metals as copper, aluminum, manganese, lead, tin, zinc, are widely used in industry though they are much more expensive than ferrous metals. These metals find many applications because of some characteristic properties they have. Some of them possess a high electric conductivity. Silver is the best conductor of the electric current, the conductivity of Al  and Cu is little lower than that of silver. High resistance to corrosion is another useful property of many non-ferrous metals. Some of them such as gold and platinum, do not corrode at all.
It many cases it is very important to have a light weight metal as, for example, in building airplanes, Al u Mg are such metals.
Our country pays great attention to the improvement of metallurgical technology- Russia is conducting extensive research to develop continuous steel melting techniques without the use of coke,      combine continuous casting with rolling. Technological progress in other industries may stimulate progress in the field of ferrous metallurgy. Russia attaches great importance to reseach in plasma heating and extraction of elements from the ocean.

Answer the questions:

1. What non-ferrous metals are widely used in industry?

2. What metals have a high electric conductivity?

3. What  metals have a high resistance to corrosion?

4. What  metals are used in building airplanes?

5. What research does Russia attach great importance to?
6.  What may  stimulate progress in the field of ferrous metallurgy?
VI. Translate the expressions using the text:

в области горной металлургии,

извлечение элементов из океана,

лучший проводник электрического тока,

некоторые характерные свойства,

широко используются в промышленности,

все промышленности зависят от этих металлов,

каждый инженер – металлург,

основные знания металлургии.
VII. It is interesting to know…

… that our “silver” coinsare now made of copper and  nuckel. 

… that if a coin and a feather were dropper in a vacuum, they would reach the group together.

… that the heaviest element is osmium.

… that there is metal which is obtained from see water. It is magnesium.
… that the most important elements in cool is carbon.

Unit №7
Metallurgy
I. Read  and memorize the words:
substance, n – вещество
existence, n –  существование
measure, v, n – мера, измерять
devide into, v – разделить на
ferrous metallurgy – черная металлургия
non - ferrous metallurgy – цветная металлургия
rolling, n – прокатка
pressing, n – давление
casting, n – обработка
chemical, a – химический
physical, a – физический
property, n – свойство
science, n – наука
stage, n – стадия, ступень
manufacture, n – производство
treatment, n – обработка. 


 Additional words and word – combinations:
cover, v – охватывать

railroad, n – железная дорога

 welfare, n – благосостояние

vitality, n – жизнеспособность

 tool, n – режущий инструмент

do without smith –  обходиться без чего-либо

the (very) , a – самый
bridge, n – мост
consent, n – согласие.

II. Translate into Russian:

in our daily life

the welfare  of mankind

a national industrial vitality

by common consent

the Iron Age

the art and science of getting iron from its ores

chemical and physical properties
brance of similar operation

III. Translate the text “Metallurgy”

Metals play a very important and a large role in our  daily life. We can’t do  without  railroads, steel bridges, automobiles,   ships, tools  of all  kinds, electric motors and generators, airplanes and money. Metals,  in fact,  have contributed more to the we fare of mankind than any other class of substances. Other industries are actually dependent upon the metal industry for their very existence.
A national’s industrial vitality is measured by its metal production. By common consent the times in which we live are often referred to as the Iron Age. Metallurgical art and science are,  therefore, extremely important, for they produce the  most valuable  materials for our industries. In fact,  the  whole subject of metallurgy is generally divided into two parts:  ferrous metallurgy and non- ferrous metallurgy,  ferrous metallurgy  begin the  art and  science  of getting  iron  from its ores, refining the impure  product and fabricant this product by rolling,  forging, pressing, or by casting into finished form.
Ferrous metallurgy includes also the study of the chemical and physical properties of iron and its alloys in any of its sta​ges of manufacture and operation such as mechanical work or heat treatment for the closer control of the physical properties of
the finished material.  This branch of the subject is sometimes called physical metallurgy or, more commonly, metallography. Non- ferrous metallurgy covers the same or similar operations for all other, metals than iron.
IV. Answer the questions:

1. What is non- ferrous metallurgy?

2.  What is ferrous  metallurgy?

3. What role do metals play  in out daily life?

1. What parts is the whole subject of metallurgy divided?

4. Why  are metallurgical art and science extremely important?

V. Find in the text sentences with Passive Voice and translate them.
1. Translate the expressions into English the stages of manufacture:

2. стадии производства,

3.  самые значительные материалы для нашей промышленности,

4. большая роль в нашей повседневной жизни,

5. любой другой класс веществ,

6. зависят от металлургии самим своим существованием,

7. очищение нечистого продукта,

1. получении  продукции прокаткой, давлением, обработкой.

VI. Underline the prefixes and suffixes in the following words. Translate them:

actual, exist, daily, common, actually, existence, depend, independent, dependent,

dependence, independence, extreme, treatment, general, extremely, generally, value, valueable, press, pressing, commonly, getting.

Unit №8
I. Listen read and learn the words:

1. metallurgy, n –  металлургия
2. ferrous metals – черные металлы
3. non ferrous metals – цветные металлы
4. an alloy, n – сплав
5. to alloy, v – сплавлять
6. a property, n – свойство
7. a production, n – производство
8. to produce, v –  производить
9.  a compound, n – соединение
10. an ore [o:], n – руда
11.  an extraction, n – извлечение
12. a science, n – наука
13. a treatment, n – обработка
14. a stage, n – стадия
15.  alkaline earth metals – щелочноземельные металлы
16.  alkali metals – щелочные металлы
17.  a pressure, n – давление
18. to require, v – требоваться
19.  a method, n – метод, способ
II. Translate  the international words:
industry, industrial, metallurgy, metallurgical, radioactive, metal, chemistry, physics, mineralogy,  geology,  nature, natural, process, result.
III. Find in the column B the words corresponding to the words in column 

	A

1. metallurgical works

2. ferrous metals

3. an alloy

4. property

5. a production

6. a stage

7. noble metal
8. a compound

9. a treatment

10. pressure

11. chemistry

12.  natural sciences
13. an extraction

14. metallurgy

15. non- ferrous metals
	1. B
2. производство
3. сплав

4.  стадия, ступень

5. благородный металл

6. металлургия

7. металлургический завод

8. обработка

9. давление

10. химия

11. естественные науки

12. извлечение

13. черные металлы

14. цветные металлы

15. соединение

16. свойство


IV. Translate words and expressions from the text:

industrial methods, metallurgy is divided into, the science dealing with, producing metals, stages of the production process, the preliminary preparation of the ores, according to their properties, the alkaline earth metals, the alkali metals, in turn, chemical technologies.

V. Translate the names of the chemical elements:

серебро, золото, цинк, олово, свинец, никель, платина, медь, алюминий, магний, марганец,  хром,  титан, калий, натрий.

VI. Translate the text:

Metallurgy


The  science dealing with the industrial methods of producing metals is  called metallurgy; the corresponding works are called metallurgical works, and the industry is called the metallurgical industry, or, simply, metallurgy.


Metallurgy is divided into ferrous and non- ferrous: that which is concerned with iron and its alloys, and that which is concerned with non- ferrous metals. The non-ferrous metals, in turn, are subdivided according to their properties into light, heavy, noble, rare (including radioactive), etc. The light metals are titanium, aluminium, magnesium, the alkaline earth and the alkali metals; the heavy: copper, lead, nickel, zink, and tin, and the noble metals; gold, silver, and the metals of the platinum group.

The most important stage of metallurgical production is the extraction of the metal or alloy from its compound by chemical techniques. This stage requires  the preliminary preparation of the ore; for example lump ores are grouds, while dustotes are baked.

The final  stage in several  types of metallurgical production is the treatment of the  resulting metal by pressure or casting, thermal treatment, etc.


The science of metallurgy is concerned with all these stages of the production process and draws upon the findings of chemistry and physics, mineralogy, geology, and other  natural sciences.

VII. Answer the questions:

1. What science is called metallurgy?

2. What is metallurgy divided into?

3. What is  ferrous metallurgy concerned with?
4. What is non - ferrous metallurgy concerned with?

5. What is the most important stage of metallurgical production?

6. What is the final stage of metallurgical production?
7. What are the light (heavy, noble) metals?

VIII. Choose the correct variant:

1. Ferrous metallurgy is concerned with

a) iron and its alloys
b)  non- ferrous metals.

2. The ligh metals are: 

a) gold, silver

b) titanium, aluminium.

3. The noble metals are:

a) copper, lead, zinc
b) gold, silver, platinum.

4. The most  important  stage of metallurgical  production is:

a) the  treatment of the resulting metal by pressure or casting

b) the extraction of the metal or alloy from its compound by chemical techniques.

IX. Translate the following expressions:
извлечение металла или сплава из  соединения, естественные науки: химия, физика, минералогия, геология, обработка металла давлением, тепловая обработка, самая важная стадия  металлургического  производства, редкие металлы, благородные металлы, легкие металлы, тяжелые металлы.
Unit №9
Methods of Producing Metals
I. New worlds:

manufacture, n – производство

 method, n – способ, метод

compound, n – соединение

blast – furnace, n – доменная печь

pig- iron – чугун

coke, n – кокс

substance, n – вещество

reducing agent, n – восстановитель

steel – furnace, n –  сталеплавильная печь

fuel, n – топливо
slag, n – шлак
employ, v – применять
employment, n – применение
extract, v – извлекать
extraction, n – извлечение
separate, v – отделять
separation – отделение
dissolve, v – растворять
carbon, n – углерод
II. Translate the word – combinations:

natural fuels

carbon monoxide

gaseous and solid fuel

at high temperature

in some cases

the same way

alloys based on those metals

industrial production

with very few exceptions

for instance. 
III. Translate the text
 
Modern metallurgy embraces the manufacture of a very large number of products:    about 75 metals and of many thousands of alloys, based on those metals. The methods of their-industrial production are numerous and  varied.  Nevertheless, the  metal​lurgy of any metal; with very few exceptions,  is confronted with two general problems: reducing the metal from its oxide or some other compound and separating the   metal from the other substances formed simultaneously.  For instance,   in  blast-furnace production  iron is reduced from its oxides,    and   the pig iron in separated from the slag formed;
The reducing agent, employed extensively  in industry is the carbon of natural  fuels or of their products   coke and  carbon monoxide. You are familiar with the use of coke in the blast furnace. It is also used to reduce many non-ferrous metals: zinc, lead ,tin, etc.
Metals are reduced by the carbon of solid or gaseous fuel at high  temperatures;  in some cases the carbon dissolves in the metal in the process, forming carbides. In the blast furnace,  for example, the carbon dissolves in the reduced iron and also reacts with the iron to form iron carbide Fe3C..  Manganese, chromium, vanadium, and certain other metals are reduced by carbon in much the same way.
IV. Answer the questions:
1. What problems is the metallurgy of any metal confronted with?
2. Where is iron reduced from its oxides?

3. How many does modern metallurgy produce?

4. What is the reducing agent employed extensively in  industry?

5. What reducing agent is used to reduce non-ferrous metals?
V. Find Participle I and Participle II in the text and translate them.

VII. Translate into English:
1. способы промышленного производства различны и многочисленны;

2. металлургия любого металла сталкивается с двумя главными проблемами;

3. восстановитель, используемый интенсивно в промышленности;

4. в некоторых случаях углерод растворяется в металле;

5. вы знакомы с использованием кокса в доменных печах;

6. вещества, образуемые побочно;

7. отделяется от образованного шлака.

Unit №10
Metallothermic Process
I. Read the words and memorize them:

require, v – требовать
refine, v – очищать
 remove, v – удалять
amount, n – величина, размер
compound, n – соединение
weld, n, v – сварка, сваривать
melt, v – плавить
powder, n – порошок
commence, v – начинать
content, n – содержание
reducing agent, n – восстановитель
widespread – широкораспространенный
by means – с помощью

proceed, v – происходить

VII. Translate the international  words without dictionary:
react, reaction, mixture, oxide, evolution, process, metallothermic, method, agent, technique, chromic, produce, aluminothermic, chemical.
VIII. Memorize the names of the chemical elements:
carbon, silicon, aluminium, chromium, magnesium, sodium, iron, manganese, titanium.

IX. Underline the prefixes and suffixes in the following words. Translate them:
mix – mixer – mixture; reduce – reduction – redicing – agent; heat – heater – heating; react – reactor – reaction; difficult – difficulty; melt – melting; require – requirement; accept – acception; useless – use – useful – usefulness; except – exception. 

X. Translate the text:

Metallothermic Process
If the metal is required to have a low carbon content, while refining it, to remove the carbon is fraught with difficulties, another metal is used as a reducing agent. For instance, chro​mium may be reduced from chromic oxide by aluminium Cr2O3+ 2A1 = Al2O3+ 2Cr
For the reaction to commence, the mixture of chromic oxide  and aluminium in powders has to be heated.   It then proceeds with the evolution of a  large amount of heat, sufficient to melt the chromium.   Aluminium can be replaced by the reducing agent in this case.
The reduction of metals from their compounds by other metals or by silicon is called the metallothermic  process (the redu​ction by silicon proceeds in the same way as the reduction.
by metals).

Metallothermic    techniques have gained widespread  acceptance in the past ten years.   Besides chromium, the metals manganese, titanium, and several others are produced by this method. Other reducing  agents used,  except aluminum  and silicon, are magnesium and sodium.
Reduction by means of aluminum  constitutes the aluminothermic  process.   The process is also used in industry to weld metals.

XI. Answer the questions. Memorize the questions. Use them in talk with your groupmate:

1. What metal is used to reduce chromium from chromic oxide?

2. What process is called metallothermic process?
3. What metals can be produced by metallothermic process?
4. What metals are used as redicing  agents?
5. When is the metallothermic process used?
6. Where is the metallothermic process used?
XII. Chose the correct variant:

1. Metallothermic process is used:

a) to weld metals,

b) to melt metals.
2. The reduction of metals from their compounds by other metals is called:

a) electrolyses,

b) hydrometallurgical process,
c) metallothermic process.
3. Other reducing agents used except aluminium and silicon, are:

a) chromium and carbon,

b) magnesium and sodium,
c) titanium and manganese.
4. The reaction of reduction chromium proceeds with the evolution of

a) a large amount of heat,

b) a small amount of heat.
Unit №11
Electrolysis
I. New world:

electrolysis – электролиз

aqueous solution – водный раствор

molten salt – расплав соли

deposit, n, v – осадок, оседать

direct current – постоянный  ток

pure metal – чистый металл

refine, v – очищать

prepare, v – готовить

employ, v – применять

obtain, v – получать

cause, v – вызывать, причинять

compound, n – соединение
impurity, n – примесь
contain, v –  содержать.
II. Translate the names of chemical elements:

кислород, водород, алюминий, магний, бериллий, медь, цинк, углерод, кремний, никель, сера, фосфор, азот.

III. Translate the international words without dictionary:

electrolyses, technologies, temperature, electrolyte, isolation, component, hydrometallurgical, ion, salt, element active, form, electrochemical, cathode, anode, principal, product.

IV. Translate the following words and state what part of speech they are:
principle, principal, according, accordingly, chemistry, chemist, chemical, chemically, possible, impossibly, high, highly, produce, product, production, producer, reducing, insulate, insulation, extensive, extensively.

Additional words:

copper sulphate – сульфат меди
sulphuric acid – серная кислота
alkali metal – щелочной металл
alkaline earth metal – щелочноземельный металл
stable compounds – устойчивые соединения
metallothermic method – металлотермический способ.

V. Translate the text:

”Elecrtolysis”
Metals that are highly active chemically form very stable compounds with oxygen and other elements. It would be difficult or even impossible to prepare them by reduction with carbon because of the formation of compounds with the reduced metal. Nor is it always possible to produce them by the metallothermic method; moreover, this would often simply not pay. Highly pure metals can, however, be produced by electrolysis. This electrochemical method is used extensively in industry. The alkali and alkaline earth metals, aluminium, magnesium and beryllium are produced by electrolysis. The metals are obtained from electrolytes that do not contain, hydrogen ions, since if aqueous solutions of their salts were subjected to electrolysis, hydrogen, rather then the metals, would be deposited at the  cathode. Reduction is therefore conducted from molten salts of the metals.
The electrochemical process is also used to refine metals produced by other methods. In this way copper contaminated with nickel and iron impurities is made into anodes, which are then placed in a vessel with an electrolyte containing sulphuric  acid and copper sulphate. The passage of a direct current through such a bath causes pure copper to be deposited on the cathode (a copper plate).

Such are the principal techniques employed in industry for reducing metals. Reduction by carbon or metals takes place at high temperatures, and these processes are, accordingly called hydrometallurgical. The transfer of the useful components of an ore into a solution and the isolation of the product in pure form by electrolysis is a hydrometallurgical process. 
VI. Answer the questions:

1. How can highly pure metals be produced?

2. How are alkali and alkaline earth metals produced?
3. Is it possible to produce highly active metals by the metallothermic method?
4. Where is the electrochemical process used?
5. What metals can be produced by electrolyses.
1. Translate words, combinations:

2. перевод полезных компонентов из руды в раствор 

3. такова основная технология применяемая в промышленности

4. электролит, содержащий раствор серной кислоты и сульфата меди

5. медь, загрязненная примесями никеля и железа

6. образование соединений с восстановленным металлом

7. металлы, полученные из электролита

8. высоко чистые металлы

9. продукт в чистом виде.

Unit №12
Production of Pig Iron
I. New words:
steel furnace, n – сталеплавильная печь
blast furnace, n – доменная печь 

 reduction, n –  восстановление

formation, n – образование

consider, v – рассматривать

convert, v – превращать

ferro- alloy – ферросплав

melt, v – плавить

iron ore, n – железная руда
 coke, n – кокс

 pig-iron –чугун
steel –сталь
dissolve, v – растворять
 Addition words to the text:
carbon monoxide – моноксид углерода
sulphate – сульфат
 sulphide – сульфид
iron oxides – оксиды железа
carbon dioxide – диоксид углерода
carbide – карбид
II. Translate international words without dictionary:

molecule, temperature, gaseous, process, product, form, reach, reaction.

III. Translate the names of the chemical elements:


кремний, углерод, железо, магний, марганец, фосфор, сера, кислород, водород, азот.

IV. Translate the expressions from the text.

direct reduction, the rate of the reduction, reaction of the burning of coke, let us now consider, in great detail, the familiar process, at the present time, as you know, principal part, a rise of the temperature.
V. Translate the text:

Production of Pig Iron

As you know, steel production at the .present time consists of two stages: first pig iron is produced from iron ore in blast furnaces, and then the pig iron is turned into steel in steel furnaces. Let us now consider in greater detail the familiar process of the production of pig iron.
The blast furnace is heated  primarily by the reaction of the bur​ning of coke:
C + O2 = CO2,

The coke also reduces the  iron, the principal part being played in this not by the coke as such, but by carbon monoxide, a product of the reaction between the hot coke and carbon dioxide:

C + CO2 = 2 CO
Direct reduction by the coke proceeds more slowly in the blast furnace then reduction by gaseous carbon monoxide. The gas molecules react with the iron oxides not only the outer surface of the lumps of ore, but al​so on the walls of the tiniest pores. 
The rate of the reduction of the iron and the formation of pig iron grows quickly with a rise of the temperature. The blast-furnace process is therefore conducted  at the highest possible temperature.
The carbon dioxide formed, on coming into contact with the hot coke, turns partly into carbon monoxide, which again takes part in reactions of reduction.
The reduction product, iron sponge, reacts with the carbon monoxi​de and the carbon of the coke, forming a ferro -alloy containing dis​solved carbon and iron carbide Fe3C (the alloy containing 4,3% of carbon melts at 1140° ,whereas pure iron melts at 1540°).
At high temperatures (above 1000°) silicon, manganese, and phosphorus are also partly reduced from their oxides.  The sulphur, contained in the initial materials in the form of sulphates, sulphides, and other compounds, is converted partly to iron sulphide. All these substances dissolve in the iron  and reach with it to form liquid pig iron, an alloy of iron with carbon, silicon, manganese, phosphorus, and sulphur.
VI. Answer the questions:
1. What  stages does steel production consist of?

2. What is the main process of the production of pig iron?

3. When does the rate of the reduction of  the iron and the formation of pig – iron grow?

4. What metals are also reduced during the process?
5. What is pig iron?

VII. Choose the correct variant:

1. Pig iron is an alloy of iron:

a) with carbon, silicon, phosphorus, sulphur

b) oxyden, hydroden, nintrogen

2. The rate of the reduction of the iron and the formation of pig- iron grows:

a) with a rise of the temperature

b) with a rise of the pressure

3. Direct reduction of iron proceeds more slowly in the blast furnace

a) by the coke

b) by gaseous carbon monoxide.

UNIT №13
Products of Ferrous Metallurgy
I. Listen, read and train the following words:

familiar with – знакомы с
application, n – применение
manufacture, v, n – производить, производство

according  to – согласно…

composition, n – состав
divide into, v – делиться на
subdivide into, v – подразделить на

content, n – содержание
purpose, n – цель
pressure, n – давление
serve, v – служить
ductility, n – ковкость
resistance, n – сопротивление
strength, n – сила, устойчивость

alloy, v, n – сплав, сплавлять
II. Translate the international words without dictionary:

special, structure, chemical, group, technique, classify, structural, motor, element, machine, apparatus, temperature, compressor, synthetic.

III. Translate the chemical elements:

 
молибден, ванадий, хром, никель, углерод, железо, сера, фосфор.

Additional words:

low- carbon steel – низкоуглеродистая сталь
medium - carbon steel – среднеуглеродистая сталь
high - carbon steel – высокоуглеродистая сталь
oxidant – окислитель
ammonia – аммоний
chrome – molybdenum  steels – хромолюмибденовые  стали
chrome – molybdenum  steels –хромованадиевые стали
IV. Translate the words and distribute them unto four column.
Model: what? What kind of? What to do? How?

 
hardly hard,  hardness, to use, useful, usefully, usefulness, to add, additional, addition, compouser, to compouser, composition, especial, especially, to heat, heating, heather, according, accordingly, extensive, extensively, classify, classification, part, partly, structure, structural, stren.
V. Translate the text:

Products of Ferrous Metallurgy

Ferro -Alloys.  The ferro -alloys are a very large group of products, and we are already familiar with one area of their application, namely as deoxidizers in steel manufacture. They are also used for alloying steel. .According to the production technique used, they are classified as blast -furnace ferro -alloys, electrothermic  ferro —alloys and metallothermic ferro -alloys.
Steel.  According to their chemical compositions, steels are divided into carbon and alloy steels; according to appli​cation , they are divided into structural, tool, and special-steels,
Carbon steels are further subdivided according to carbon con​tent into low -carbon (not more than 0,3%C), medium —carbon (O,3 - 0,65% C), and high –carbon (O,65 - 1,5 %)  steels. The low —carbon steels have a high ductility. Steel containing about 0,1 % of carbon is used; for instance, to make thin she​ets from which the parts of motor car bodies are swaged. It is low -carbon steel too  that are used chiefly for stru​ctural purposes. Steel containing about 0,6 % of carbon exhi​bits not only ductility, but also hardness and toughness, ser​ving, for example, to make railway tracks. Medium - and low -carbon steels are used as machine steels. High -carbon steel with a 1%- carbon content is very hard after tempering and serves to make tools.
The most extensively used alloying element is chromium. Chrome -nickel steels are especially important in the making of machines, apparatus, and many machine parts. These steels have a high ductility, strength, and resistance to heat and too oxidants.
Molybdenum and vanadium add to the hardness and strength of steel at high temperatures and pressures. Crome -molybdenum and chrome -vanadium steels are thus used for pipelines and for compressor parts in the manufacture of synthetic ammonia, as well as for aircraft engines.
VI. Answer the questions:
1. In what groups are ferro- alloys classified according to the production technique?
2. What groups are steels divided into according to their chemical compositions?

3. What group  are steels divided into according to their application?

4. How are carbon steels subdivided according to carbon content.

5. Where are low- carbon steels used?

6. What does steel containing about 0,6% of carbon exhibit?

7. Where are medium  and low carbon steels used?
8. What steels have a high ductility, strength and resistance to heat and to oxidants?

9. What is the most extensively used alloying element?
10. What are chrome vanadium and chrome – molybdenum used for?

VII. Choose the correct variant:

1. Chrome nickel steels have:

a) a high ductility and resistance to heat and to oxidants
b) a low conductivity and strength

2. Carbon steels are subdivided into medium – carbon,  high – carbon and low- carbon according to:
a) carbon content;
b) chemical compositions;
3. The most extensively used alloying element is

a) gold, copper;
b) chromium;
4. Accoding to application steels are divided into 

a) carbon and alloy steels;
b) structural, tool and special steels;
5. The content of carbon into medium – carbon steels:

a) not more than 0,3%;
b) 0,3 – 0,6%;
c) 0,65 – 1,5%.

VIII. Translate the word combination from Russian into English:
при высокой температуре и давлении, производство синтетического аммония, очень твердый после нагревания, область применения, согласно технологии производства, согласно химическому составу,  согласно содержанию углерода, высокая ковкость и устойчивость к нагреванию и окислителям, конструкционная, инструментальная и специальная сталь.

UNIT №14 
Steel Production

I Read and memorize the words:
compassion – состав
vary, v – различаться
cause, v – вызывать, причинять
per cent – процент
brittleness

brittle

convert, v – превращать
converter, n - конвертор
conversion, n – превращение
oxidate, v –окислять
oxidation, n –окисление
cerrent –

substance., n – вещество
molten

soluble

liquid

remove, v – удалять
completion, n –

Additional  words
ferromanganese – ферромарганец
phosphorus pent oxide – пентокид фосфора
exothermal – экзотермический
open –heart pig iron –

tenths of one per cent – десятые доли процента
hundredths – сотые доли процента
II. Translate the names of the chemical elements:
кремний, марганец, фосфор, углерод, сера, кислород, железо, алюминий, водород, хром, никель.

III. Translate the text “Steel Production”

Iron that to be remade into steel is called open- hearth pig iron. Its composition varies within a broad range. The maximum content of carbon in it is 4,4%; of silicon 1,75%; manganese 1.75%; sulphur 0,07%, and phosphorus 0,30%.
In the steel furnace the cornet of carbon, silicon, and manganese is reduced to tenths of one per cent. Steel should contain as little as possible of sulphur and phosphorus, since sulphur causes hot brittleness and phosphorus cold brittleness of the steel. The sulphur content, however, changes little when iron is converted to steel, whereas the content of phosphorus is reduced to hundredths of one per cent.
Conversion is effected by oxidation reaction at high temperatures. The source of the oxygen in the converted is a current of air, as well as the iron oxides contained in ore and  in the scrap iron that is added to cast iron.
The process begins with the rapid oxidation of iron, since there is much more of it in the cast iron than of other substances. Part of the iron is converted to ferrous oxide:

2Fe+O2=2FeO

The reaction proceeds with the evolution of heat. 

The ferrous oxide plays a substantial role in the subsequent parts of the process. It mixes with the molten metal, oxidizing the silicon, manganese, phosphorus, and carbon:
Si+2FeO= SiO2+2Fe
Mn+FeO= MnO+Fe

2P+5FeO=P2O5+5Fe

C+FeO=CO+Fe

The first there reaction are exothermal. The amount of heat evolved in the oxidation of silicon is especially great. Part of the impurities are oxidized directly  by oxygen. The phosphorus pent oxide reacts with metal oxides to from compounds that are  soluble in the slag.
After the completion of the oxidation reaction the liquid alloy still contains ferrous oxide that  has to be removed. Besides this, the content of the carbon, silicon, and manganese in the steel has  to be brought up to standards. This is achieved by introducing so- called “deoxidizers” into the bath of molten metal. Common deoxidizes are ferromanganese (an alloy of iron with manganese), ferrosilicon, and aluminium. Ferro-alloys also contain carbon. The manganese react with the ferrous oxide:
Mn+FeO=MnO+Fe

The other deoxidizers act in the same manner. 

IV. Answer the questions:

1. What is the content of carbon, silicon, sulphur, phosphorus in iron that is to be remade into steel?

2. What is the content of carbon, silicon, manganese in steel?

      3. What do sulphur and phosphorus cause?
4. What are the main process that took place in the conversion of iron into steel?

V. Translate the following expressions into Russian:

the  source of the oxygen in the converter;

the reaction proceeds with the evolution of heat;

sulphur causes hot brittleness;

phosphorus causes cold brittleness;

the ferrous oxide plays a substantial role;

the amount of heat evolved in the oxidation.

VI. Translate the following expressions into English:

1. максимальное содержание;

2. сталь должна содержать, на сколько это возможно наименьшее содержание серы и фосфора;

3. это достигается давлением;

4. действует таким же путем (способом);

5. процесс начинается быстрым окислением железа;

6. первые три реакции экзотермические;

7. соединения, которые растворимы в шлаке.

VII. Fill in the blanks with the suitable words from the text:

1. The reaction proceeds with the evolution of…

2. … is effected by oxidation reactions at high temperature.

3. Ferro-alloys also contain…
4. The ferrous oxide plays a … role in the process.

5. Part of the impurities are oxidized directly by.

6. …  causes hot brittleness and … causes cold brittleness.

7. In the … the content of carbon is reduced to tenths of one per cent.

(steel furnace, substantial, oxygen, carbon, phosphorus, heat, conversion sulphur.)

Chemical Elements

	carbon

silicon

lead

tin

silver

gold

copper

mercury

iron

platinum

aluminium

sodium

potassium

sulphur

phosphorus
hydrogen

oxygen

nitrogen

zink 

chromium

manganese

magnesium

titanium
tungsten

molybdenum

vanadium

nickel

substance, n

compound, n 

method, n

metallurgy, n 

produce, v

production, n 

reducing agent, n 

reduce, n 

reduction, n 

ferrous metal, n 
non-ferrous, n

 non-metal, n 

conductor, n 

conductivity, n 

iron, n

ore ( iron ore), n
melt, v

melting point, n

boil, v

boiling point, n

specific gravity, n

heat, n

heating, n

electricity, n

density, n

pressure, n

manufacture, n

blast- furnace, n

steel- furnace, n

coke, n

 slag, n
a content, n

to dissolve, v

natural fuel, n

mould, v      to be moulded
to draw, v     to be drawn

react, v

reaction, n

property

physical property

chemical property

separate, v

separation, v

consist of, v

extract, v

extraction, v

process, n
powder, n
surface, n
employ, v
employment, n
require, v
oxide, monoxide

refine, v

 remove, v
posses, v

solid, a
solidity, n
malleable, a
malleability, n
ductile, a
ductility, n
metallic lucter
alloy, n

alloy, v

pig- iron, n
steel, n
ferro-alloy

liquid, n, a
exist, v

gaseous

existence, n
elemental form

to obtain, v
solution, n
aqueous solution

molten salt

to contain, v
form, v, n

formation, n
composition, n

apply, v

application

consider, v

consideration, n
take place, v
(for) example

(for) instance

according to

stage, n
spread, a
wide, a
electrolysis

divide into, v
treatment, n
charge, n
positive, a
negative, a
alkali metal

alkaline earth metal

pure metal

technology, n
embrace, v
mixture, n
deposits, n
compose, v
composition, n
impurity, n
heaviness

hard ness

noble metal

rare metal

light metal

heavy metal
	углерод
кремний

свинец

олово

серебро

золото

медь

ртуть

железо

платина

алюминий

натрий

калий

сера

фосфор

водород

кислород

азот

цинк

хром

марганец

магний

титан

вольфрам

 молибден

ванадий

никель
Active Vocabulary
вещество

соединение

метод, способ

металлургия

производить

производство

восстановитель

восстановить

восстановление
черный металл
цветной металл

неметалл

проводник

проводимость

железо

руда

плавить, таять

точка плавления

кипятить

точка кипения

удельный вес

тепло

нагревание

электричество

плотность

давление

производство

доменная печь

сталеплавильная печь

кокс

шлак 

содержание

растворять

природное топливо

прокатать, быть прокатанным

вытянуть в проволоку

реагировать

реакция

свойство

физическое свойство
химическое свойство
разделять

разделение

состоять из

извлекать

извлечение, добыча

процесс

порошок

поверхность

применять

применение
требовать

оксид, моноксид

очищать

удалять

обладать

твердый

твердость

пластичный

пластичность

ковкий

ковкость

металлический блеск

сплав

сплавлять

чугун

сталь

ферросплав

жидкость, жидкий

существовать

газообразный

существование

свободное состояние

получать

раствор

водный раствор

расплав соли

содержать

образовать
форма, образование

состав

применять

применение

рассмотреть

рассмотрение
иметь место

например

например

в соответсвии с

стадия

распространяться

широкий

электролиз

разделить на

обработка

заряд

 положительный
отрицательный 
щелочной металл

щелочноземельный металл

чистый металл

технология

охватывать

смесь

залежи

составлять

состав

примесь

тяжесть

твердость

благородный металл

редкий металл

легкий металл

тяжелый металл
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