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ПРЕДИСЛОВИЕ

Одной из самых актуальных проблем реформирования образования является системное обеспечение учебного процесса в высшей школе и разработка учебно-методических комплексов дисциплин. Решение данной проблемы следует связывать с применением принципов модульного обучения к постороению учебного курса – разработкой УМК на основе модульной технологии. 

Преимущества модульного обучения вытекают из его основных принципов: динамичность, гибкость, логичность и завершенность построения структурных единиц. Учебный курс конструируется из блоков, элементы внутри которого взаимозаменяемы и подвижны. Освоение учебного материала происходит в процессе завершенного цикла учебной деятельности. Гибкость модульного обучения основана на вариативности уровней сложности учебного материала и его дифференциации. Положительная роль модульного обучения также связана с осознанностью перспективы обучения каждым учащимся.

Сегодня особый акцент делается на организацию самостоятельной работы студента. Модульная система обучения направлена на самостоятельное целеполагание, самопланирование, сомоорганизацию, самоконтроль и самооценку учебной дяетельности обучающихся. 

Учебно-методический комплекс, имеющий модульные технологии в своей основе, предназначен для обеспечения учебного процесса по отдельным дисциплинам как целостности и выступает в единстве целей обучения, содержания, дидактического процесса и организации форм обучения. УМК представляет собой сжатый банк информации с целевой программой действий, методическим руководством по достижению целей и различными формами самоконтроля знаний. Именно поэтому УМК является эффективным инструментом достижения комплексных целей обучения по отдельно взятым предметам.

Исходя из этого, авторы попытались, сохраняя суть и структуру УМК, разработать целостную систему взаимосвязанных между собой компонентов по дисциплине «Английский язык», максимально наполнив его текстами по специальности 1-36 07 01 «Машины и аппараты химических производств и предприятий строительных материалов», чтобы достигнуть основной цели – практическое владение английским языком как средством общения в сфере профессиональной деятельности.
ВВЕДЕНИЕ

В соответствии с Типовой Программой по иностранным языкам для высших учебных заведений неязыковых специальностей «весь курс методически делится на:

1-й этап – I семестр;


2-й этап – II – IV семестры;

3-й этап – V – VII семестры;

4-й этап – VIII – IX семестры» [8]
Учебным планом по специальности 1-36 07 01 «Машины и аппараты химических производств» изучение иностранных языков предусмотрено с I по IV семестры, что соответствует первому и второму этапам обучения. В связи с тем, что для первого этапа учебно-методический комплекс уже разработан (УМК «Английский язык» Т.М. Котенкова, Новополоцк 2004) и может быть использован для всех неязыковых специальностей, данный УМК охватывает II – IV семестры, т.е. соответствует второму этапу обучения.

Учебным планом по специальности «Машины и аппараты химических производств и предприятий строительных материалов» второй этап обучения рассчитан на 191 час.

Цель данного этапа, согласно Типовой Программе, – «развить и закрепить способность студента выражать свои мысли на иностранном языке адекватно намерению и коммуникативной ситуации, ввести студентов в область иноязычного профессионально ориентированного общения» [8].
Задачи: «в конце курса студенты должны: 

- усвоить различия между устной и письменной формами коммуникаций;

- овладеть основными механизмами построения сложных и производственных слов, словосочетаний, предложений и видами текстов в устной и письменной формах коммуникаций;

- усвоить основные языковые формы и речевые формулы, служащие для выражения определенных видов намерений, оценок, отношений и т.п.» [8].
Формы контроля

Изучение всего курса завершается экзаменом, который включает в себя:

1) письменный перевод текста профессионально-ориентированного характера со словарём (1600 печатных знаков за академический час);

2) передачу содержания текста для общего ознакомления (1500 печатных знака за 10 минут) на родном или иностранном языке;
3) монологическое сообщение по изученному материалу применительно к знакомым типовым ситуациям. Объём высказывания – до 20 фраз;

4) ситуативно-обусловленную беседу с преподавателем (10-12 реплик).
Перечень тем, выносимых на экзамен для устного собеседования:
1. My family and biography.

2. My working day and day off.

3. Our University.

4. Novopolotsk.

5. Belarus.

6. Great Britain.

7. My future profession.

8. Plastics.

9. Ferrous and non-ferrous metals.

Кроме того, программа предусматривает текущий и промежуточный контроль в устной форме и в виде тестирования в зависимости от требуемого уровня усвоения, а также семестровый зачет, который носит накопительный характер.

Нормы оценки.

1. Оценка перевода.

	Уровни
	Баллы
	Чтение

	
	0
	Отсутствие перевода или отказ от него.

	I.

Низкий (рецептивный)
	1
	Перевод текста на уровне отдельных словосочетаний и предложений при проявлении усилий и мотивации.

	
	2
	Неполный перевод текста (менее 90%). Допускаются грубые искажения в передаче содержания. Отсутствует правильная передача характерных особенностей стиля переводимого текста.

	II. Удовлетворительный (рецептивно-репродуктивный) 
	3
	Неполный перевод (90%). Допускаются грубые смысловые и терминологические искажения. Нарушается правильность передачи характерных особенностей стиля переводимого текста.

	
	4
	Полный перевод. Допускаются грубые терминологические искажения. Нарушается правильность передачи характерных особенностей стиля переводимого текста.

	III. 

Средний (репродуктивно-продуктивный)
	5
	Полный перевод. Допускаются незначительные искажения смысла и терминологии. Не нарушается правильность передачи стиля переводимого текста.

	
	6
	Полный перевод. Отсутствуют смысловые искажения. Допускаются незначительные терминологические искажения. Нарушается правильность передачи характерных особенностей стиля переводимого текста.

	IV. 

Достаточный (продуктивный)
	7
	Полный перевод. Соблюдается точность передачи содержания. Отсутствуют терминологические искажения. Допускаются незначительные нарушения характерных особенностей стиля переводимого текста.

	
	8
	Полный перевод. Отсутствуют смысловые и терминологические искажения. В основном соблюдается правильная передача характерных особенностей стиля переводимого текста.

	V. 

Высокий (продуктивный, творческий)
	9
	Полный перевод. Отсутствие смысловых и терминологических искажений. Правильная передача характерных особенностей стиля переводимого текста.

	
	10
	Полный перевод. Отсутствие смысловых и терминологических искажений. Творческий подход к передаче характерных особенностей стиля переводимого текста.


2. Оценка понимания при чтении.

Показатели оценки чтения
	Уровни
	Баллы
	Чтение

	
	0
	Отсутствие ответа или отказ от ответа.



	I.

Низкий (рецептивный)
	1
	Понимание менее 30% основных фактов и смысловых связей между ними.

	
	2
	Понимание 30% основных фактов и смысловых связей между ними.

	II. Удовлетворительный (рецептивно-репродуктивный) 
	3
	Понимание менее 50% основных фактов и смысловых связей между ними.

	
	4
	Понимание 50% основных фактов текста и смысловых связей между ними.

	III. 

Средний (репродуктивно-продуктивный)
	5
	Понимание большинства основных фактов текста, смысловых связей между ними и отдельных деталей текста.

	
	6
	Понимание всех основных фактов текста, смысловых связей между ними и 50% деталей текста.

	IV. 

Достаточный (продуктивный)
	7
	Понимание всех основных фактов текста, смысловых связей между ними и 70% деталей текста.

	
	8
	Понимание всех основных фактов текста, смысловых связей между ними и 80% деталей текста.

	V. 
Высокий (продуктивный, творческий)
	9
	Понимание всех основных фактов текста, смысловых связей между ними и 90% деталей текста.

	
	10
	100-процентное понимание основных  фактов текста, смысловых связей между ними и деталей текста.


3. Оценка письменных тестов.

Шкала перевода в десятибальную систему в соответствии с Приложением к постановлению Министерства образования РБ от 1.04.2004г. №22

	100% - 95% правильных ответов
	10 баллов

	94,8% - 90% правильных ответов
	9 баллов

	89,6% – 83% правильных ответов
	8 баллов

	82,6% - 75% правильных ответов
	7 баллов

	74,6% - 65% правильных ответов
	6 баллов

	64,7% - 50% правильных ответов
	5 баллов

	49,7% - 35% правильных ответов
	4 баллов

	34,7% - 20% правильных ответов
	3 баллов

	19,7% - 10% правильных ответов
	2 баллов 

	9,7% - 1,8% правильных ответов
	1 баллов

	1,4% - 0% правильных ответов
	0 баллов


Наименьшая положительная оценка – 4 балла – выставляется при правильном выполнении не менее 2/3 заданий. Отсутствие работы или отказ от выполнения соответствуют оценке 0 баллов.

Модуль 2

	Модуль 2 “Chemistry” (II семестр)

	
	
	
	
	
	
	
	

	УБ-0
	
	УБ-1
	
	УБ-2
	
	УБ-3
	
	УБ-4


	Модуль 2 “Chemistry” (II семестр)

	
	
	
	
	
	
	
	
	

	УБ-5
	
	УБ-6
	
	УБ-7
	
	УБ-Р
	
	УБ-К


	
	Название учебных элементов
	Форма занятия
	Количество часов

	УБ-0
	Введение в модуль
	практ. занятие
	2

	УБ-1
	“My future profession’’
	практ. занятие
	6

	УБ-2
	“Birth of Chemistry’’
	практ. занятие
	6

	УБ-3
	“Chemistry”
	практ. занятие
	7

	УБ-4
	“Properties of gases, liquids and solids”
	практ. занятие
	7

	УБ-5
	“Chemical and physical changes”
	практ. занятие
	6

	УБ-6
	“Properties of petroleum”
	практ. занятие
	6

	УБ-7
	“Cracking”
	практ. занятие
	7

	УБ- Р
	Summary
	практ. занятие
	2

	УБ-К
	Final control
	зачёт
	2

	Итого практических занятий:
	51


Интегрирующая цель.

	Вы должны знать:

1. Грамматика:

1. Инфинитив;

2. Причастия I и II;

3. Герундий;

4. Страдательный залог;

5. Типы вопросительных предложений;

6. Времена группы Indefinite;

7. Значения слова “one”;

8. Значения слова “that”; 
9. Коннекторы: however, therefore, because;

10. Mестоимение “any”;

11. Условные предложения;

12. Конструкция “the … the …”;

13. Предлог “for”

2. Лексика:

Основную лексику по темам модуля: «My future profession», «Birth of chemistry», «Chemistry», «Properties of gases, liquids and solids», «Chemical and physical changes», «Properties of petroleum», «Cracking».
	Вы должны уметь:

Использовать знания грамматики и лексики на различных этапах работы с текстом: при ознакомительном и изучающем чтении, при переводе, а также в устной речи, как в форме диалогов, так и в монологических высказываниях.


Инструкция к работе:

1. Ознакомьтесь со структурой модуля.

2. Выполните входной тест и проверьте результат по ключу (приложение 2).

3. Оцените свою работу по шкале оценок. 
Если Вы получили положительную оценку, то переходите к изучению учебного блока 1 (УБ-1). Если работа выполнена неудовлетворительно, то сначала повторите соответствующие разделы грамматики, а затем приступайте к работе с УБ-1.

4. Следуйте инструкциям блока.

Учебный Блок 0 (УБ-0)

ENTRY TEST 1

Part A: Choose the right variant.

1. My mother … a bad headache.

A
have got
B
am
C
has got

2. Where the Johnsons (live)?

A
Where do the Johnsons live?
B
Where are the Johnsons live?
C
Where does the Johnsons live?

3. I (not/ understand) that man because I (not/ know) English.

A
not understand, don’t know
B
don’t understand, not know
C
don’t understand, don’t know

4. Everybody in our family (help) Mummy about the house. Dad (walk) the dog, I (water) the flowers, and my brothers (clean) the rooms.

A
help, walks, water, clean
B
helps, walks, water, clean
C
help, walks, water, cleans
5. … your sister often (go) to the theatre?

A
Is … go
B
Does … go
C
Do … goes

6. … Diana (come) to the party tomorrow?

A
Will … come
B
Shall … come
C
Will … comes
7. He (be) fourteen next year.

A
will be
B
shall be
C
will is
8. The weather is nice today, but it (be) bad yesterday.

A
were
B
will be
C
was
9. I sleep well, but last night I (not/ sleep) at all.

A
don’t sleep
B
not slept
C
didn’t sleep
10. Yesterday Mr. Watson (drink) too much at the party.

A
drinked
B
drank
C
drinks

11. They are glad … to the party.

A
to invite
B
to be invited
12. He will be happy … you.

A
to see
B
to be seen
13. I was glad … at the station.

A
to meet
B
to be met
14. … by such a good specialist was a great advantage.

A
To instruct
B
To be instructed
15. We listened to the girls … Russian folk songs.

A
singing
B
sung
16. The exercises … by the pupils were easy.

A
doing
B
done
17. Everything … here is quite right.

A
writing
B
written
18. The wall … the house was very high.

A
surrounding
B
surrounded

19. The day before yesterday we … to the restaurant by our friends.

A
are invited
B
were invited
C
invite
20. Look! The bridge … .

A
is being repaired
B
is been repaired
C
has being repaired
21. The letter and the parcel … tomorrow.

A
will be post
B
will have been posted
C
will be posted
22. Margaret … to be a very industrious person.

A
has been known
B
is known
C
is been known
23. Plants die if you … them.

A
won’t water
B
don’t water
C
wouldn’t water
24. If I had one million dollars, I … a yacht.

A
would probably buy
B
will probably buy
C
probably bought
25. - How did it happen that you missed your stop?

      - I … it if the conductor … the stops.

A
wouldn’t miss, announced
B
hadn’t missed, would have announced
C
wouldn’t have missed, had announced

Part B:

I. Point out the numbers of sentences where -ing form indicates the gerund.

1. He was looking at the plane flying overhead. 2. Wishing to learn to skate, she bought herself a pair of skates. 3. Just imagine his coming first in the race! 4. The children were tired of running. 5. Being frightened by the dog, the cat climbed a high fence. 6. It is no use going there now. 7. Coming out of the wood, the travelers saw a ruined castle. 8. My greatest pleasure is traveling. 

II. Point out the numbers of sentences which contain mistakes and correct them.

1. Does he translate a lot of letters into English? 2. Did I had an early morning call at seven o’clock? 3. Does little children like to ask many questions? 4. Was the film exciting or boring? 5. Can they go to the country on Friday or Monday? 6. Have she painted the walls or the ceiling? 7. He is sure to come, doesn’t he? 8. We like to swim in the swimming pool, do we? 9. It isn’t raining now, is it? 10. Who do you usually go home with? 11. Who knows this district well? 12. How often you have your English classes?

III. Put the adjectives in brackets in the appropriate form.

1. The (interesting) the book is, the (fast) you read it. 2. The (hot) the weather is, the (bad) I feel. 3. The (soon) he takes the medicine, the (well) he will feel. 4. The (late) you come, the (little) you will sleep. 5. The (little) she ate, the (angry) she was.

Учебный Блок 1 (УБ-1)

“MY FUTURE PROFESSION”

Цели:

	Вы должны знать:

1. Грамматика:

- Инфинитив;
- Причастия I и II;
- Герундий

2. Лексика:

Ключевые слова и словосочетания по теме «Моя будущая профессия».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Моя будущая профессия»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений обращайтесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V

Pre-text exercises.

1. Read the following words:

[ju:]
student, future, opportunity, attitude, to supervise;

[Λ]
to study, subject, company, thorough, to construct, to judge, enough, to become, Russia;

[з:]
university, emergency, work, person, to learn, to concern;

[k]
mechanical, chemical, chemistry;

[æ]
faculty, gas, practical, to establish, to carry, many, fact, can, standardized, satisfactory, that, speciality.

2. Pronounce the following words and memorize them.

1. freshman n


первокурсник

2. skilled adj


квалифицированный

3. safe adj



безопасный

4. familiar adj


знакомый

5. satisfactory adj


удовлетворительный

6. joint adj



совместный

7. local adj



местный

8. effort n



усилие

9. load n



нагрузка

10. danger n



опасность
11. experience n


опыт
12. quality n



качество
13. contractor n


подрядчик
14. reason n



причина
15. fundamentals n pl

основы
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

To train specialists in many fields, to learn a profession, to have good judgment in the field of engineering, to prepare plans and specifications, to supervise the construction, a green freshman, hard working students, different materials, profound knowledge, for example, as well as, as for me, in this case, after graduating from the university, so that, wherever possible.

4. Look through the text and find some international words.

5. Look through the text and find the English equivalents of the following word combinations.

Теоретическая и практическая подготовка, использовать местные материалы и стандартизированные спецификации, находить причину повреждения, выдерживать нагрузку, текущий и аварийный ремонт, получать дипломы, работать в химических компаниях, пытаться стать хорошим специалистом.

6. Find in the text sentences with the Infinitive, Participles I, II, Gerund. Translate the sentences into Russian.

MY FUTURE PROFESSION

Our University trains specialists in many fields and hard working students have practically unlimited opportunities to learn a profession. As a result of thorough theoretical, practical as well as professional training the students get diplomas. The diploma is a product of joint efforts of the teachers who make a skilled specialist out of a green freshman.

As for me, I study at the technological faculty. My future profession will deal with the operation of chemical machines or chemical equipment such as crushers, driers, pumps, conveyers, meters, mixers, evaporators, filters, centrifuges, etc.

A lot of knowledge is necessary to learn this profession. We must know mechanical engineering, theoretical mechanics, construction materials engineering, mathematics and many facts concerning materials – for example, what stresses different materials may safely withstand so that there will be no danger in the operation of chemical equipment.

The person entering this profession must be scientifically minded, creative, initiative and must have good judgment obtained by experience and practical work in the field of engineering. The application of engineering fundamentals will certainly improve the quality of designed chemical machines.

It will be our duty to supervise the operation of chemical equipment and be responsible for running and emergency repairs. We are to employ local materials when they are satisfactory and to use standardized specifications which the contractors are familiar with wherever possible.

The engineer must not only know how to install any automated equipment or different machines but must also be able to find out the reason causing the failure of the chemical devices. In this case different kinds of repairs such as running repair and emergency repair are required.

If our knowledge of the subjects studied at the University is profound enough then we can say that we will succeed in our work on the speciality.

After graduating from the University we shall work as mechanical engineers at chemical companies either in Belarus or in Russia.

I try to do my best to become a good specialist.

After-text exercises

1. Answer the following questions.

1. What faculty do you study at?

2. What will your future profession deal with?

3. What must you know to learn your profession?

4. What will help you in your future work?

5. What will be your duties and responsibilities?

2. Agree or disagree with the following statements using the following speech patterns:

-Yes, you are right.

-No, that’s not true.

1. Your profession is needed when something is wrong with the equipment.

2. Your future speciality is not difficult.

3. The engineer must know the construction of various devices used in chemical industry.

4. While using engineering materials in practice the engineer must know their properties because they effect the application of these materials.

5. The knowledge of the latest achievements in science and technology in our state and abroad helps an engineer to improve existing devices and to invent new and more effective ones.

6. Thorough knowledge of foreign languages is also necessary for an engineer.

3. Translate the following sentences into English.

1. Любое химическое предприятие начинает работать, после того как установлено всё необходимое оборудование.

2. Инженер должен обеспечивать работу этого оборудования.

3. Инженер должен уметь не только установить оборудование, но и отремонтировать его, если необходимо.

4. Все студенты университета проходят практику на предприятиях, чтобы получить практический опыт.

4. Discuss with your friends the information you have got from the text.

5. Get ready to speak about your future profession.

Вернитесь к учебным целям УБ-1 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о профессии инженера-механика, значит, цель достигнута.

Вы – молодец!

Теперь вам предстоит познакомиться с историей появления химии как науки. Этому посвящён учебный блок 2 (УБ-2).

Учебный Блок 2 (УБ-2)

“BIRTH OF CHEMISTRY”

Цели:
	Вы должны знать:

1. Грамматика:

- Страдательный залог;
- Типы вопросительных предложений

2. Лексика:

Ключевые слова и словосочетания по теме «Рождение химии».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Рождение химии»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений обращайтесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V

Pre-text exercises.

1. Pronounce the following words and memorize them.

1. value n



значение
2. substance n


вещество
3. the ancients n pl


древние люди
4. glass n



стекло
5. soap n



мыло
6. search n



поиск
7. available adj


имеющийся в наличии, доступный
8. mix v



смешивать
9. heat v



нагревать
10. extraction n


извлечение
11. calcinations n pl

обжиг
12. coagulation n


коагуляция, свёртывание
13. compound n


сложное вещество, соединение
14. acid n



кислота
15. alum n



квасцы
16. niter n



селитра
17. mercury n


ртуть
18. arsenic n


мышьяк
19. antimony n


сурьма
20. development n


развитие
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Take place, accidental discoveries, great value, chemical methods, directed experimentation, common metals, sulphuric acid, nitric acid, hydrochloric acid.

4. Look through the text and find some international words.

5. Translate the following sentences into Russian paying attention to the passive constructions.

1. Physics and chemistry are taught at school. 2. Some of the experiments were carried out in our Institute. 3. Our institute was named after the great Russian chemist D.I. Mendeleyev. 4. Some of the properties of this substance will be predicted. 5. He was appointed Rector when he was 35 years old. 6. Almost all branches of chemistry and physics will be enriched by this new theory. 7. I was told about that great chemist who devoted his life to chemistry. 8. A new laboratory will be built in May. 9. The professor was asked many questions after the lecture. 10. He was sent abroad to continue his studies. 11.This problem is dealt with in many text-books. 12. This article will be presented as soon as we finish it. 13. This problem is being discussed by many scientists both in our country and abroad. 14. Some new results were obtained by a group of research-workers. 15. This substance cannot be used, it has many impurities.

6. Find the sentences in which the form with the suffix “-ed” is a part of the passive construction.

1. They produced many new goods at our plant. 2. This new material was produced at our plant. 3. He carried out his first experiment at the age of 18. 4. Great research work is being carried out by our students. 5. D.I. Mendeleyev formulated the Periodic Law. 6. This law opened a new era in chemistry. 7. The articles were translated by our students. 8. he was appointed professor of the physico-chemical department. 9. All the samples will be carefully examined. 10. The work was presented in time.

BIRTH OF CHEMISTRY

From the earliest times, men have observed most striking changes that take place in nature and have made accidental discoveries of great value. Many of the substances used today, which are prepared by chemical methods, were known to the ancients, but there are no historical records of their discovery. Glass, for example, has been known for over 3,000 years. Soap was also made in the earliest times.

Directed experimentation appeared with the rise of alchemy. The alchemists sought things which were supposed to lead to happiness – health and riches. They wanted to change the common metals into gold hoping to do this with the help of a mysterious substance, called the philosopher’s stone. But gold without health is of little value, so a search was made for the elixir of life which could bring back glorious youth to the aged. The alchemists studied everything available, mixed things together, heated and distilled them when possible. Many important discoveries were made as a result of eager search by the alchemists for what was unattainable, and some of the processes used today in chemistry were invented. They referred repeatedly to distillation, extraction, calcinations, coagulation, etc. They prepared and studied many of the compounds which are commonly used in chemical work. Among these are sulphuric, nitric, and hydrochloric acids, alum, soda, ammonium chloride, niter, and compounds of mercury, arsenic and antimony. But selfish and utilitarian motive which guided the alchemists could not lead to the development of a science.

Chemistry was born as a science only at that time when a desire on the part of man to learn the truth about the wonders of nature appeared.

After-text exercises

1. Answer the following questions.

1. What substances were known to the ancient people?

2. When was glass invented?

3. What chemical processes did alchemists use?

4. What did alchemists want to get?

5. When was chemistry born as a science?

2. Are the following statements True or False? If False, say why.

1. Accidental discoveries made by the ancients were absolutely useless and of no value.

2. Glass and soap have been known since the earliest times.

3. Alchemists wanted to change metals into gold.

4. Chemistry was born as a science when alchemists succeeded in getting the elixir of life.

5. Many important discoveries were made and some of the processes were invented as a result of eager search made by alchemists.

3. Fill in the blanks with prepositions.

The discovery … the gas oxygen marks the beginning … chemistry as a science. This element takes part … many phenomena observed … nature. It plays an important part … combustion. Oxygen is essential … every part … our body. Oxygen forms compounds … nearly all … the known elements.

4. Translate the following sentences into English.

1. В древние времена люди делали открытия большой важности. 2. Стекло было известно людям более трёх тысяч лет назад. 3. Алхимики пытались превратить обычный металл в золото. 4. Алхимики пользовались многими химическими процессами. 5. Они сделали много случайных открытий.

5. Translate the following sentences into Russian, mind the Passive forms of the verbs.

1. Electrons have been spoken of as moving in orbits about the atomic nucleus. 2. This law is generally spoken of as the Second Law of Thermodynamics. 3. It had already been mentioned that many of the elementary gases could exist in diatomic molecules. 4. In general the oxidation number may be thought of as an electrical charge of the atom. 5. The results of our work will be discussed at the conference. 6. A base is referred to as a substance that accepts protons from another substance. 7. It has been noted that chlorine dioxide reacts with water. 8. The sodium salt is being manufactured in industrial quantities. 9. This method is being used in our laboratory. 10. The Institute was being built when we came to this town.

6. Change active constructions into passive. Pay attention to the tenses of the verbs.

1. We cool most vehicle engines by water. 2. Our engineers have designed modern motor-cycles almost exclusively with air-cooled engines. 3. Mendeleyev arranged the elements in order of ascending atomic weight. 4. Chemists will probably discover many new elements. 5. Professor was making a new experiment when we came in.

7. Make sentences interrogative and give short answers.

1. The state of substances depends only on the temperature and pressure. 2. All gases in nature can be made to change state. 3. All scientists are concerned with matter in its various forms. 4. Progress in steam-boiler development has been rapid. 5. The first boilers were very crude affairs. 6. Coal is used for boiler firing. 7. Many human activities played a part in scientific inventions.

8. Ask questions on all the parts of the following sentence.

The history of the steam plant covers a period of about 250 years.

9. Discuss with your friends the information you have got from the text.

10. Get ready to speak about birth of chemistry as a science.

Вернитесь к учебным целям УБ-2 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать об истории появления химии как науки, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться с предметом и объектом химии как науки и с процессом её развития. Этому посвящён учебный блок 3 (УБ-3).
Учебный Блок 3 (УБ-3)

“CHEMISTRY”

Цели:

	Вы должны знать:

1. Грамматика:

- Времена группы Indefinite;
- Значения слова “one”
2. Лексика:

Ключевые слова и словосочетания по теме «Химия».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Химия»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений обращайтесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. materials n


материалы
2. property n


свойство
3. hydrogen n


водород
4. composition n


состав
5. condition n


условие, состояние
6. accompany v


сопровождать
7. colour n



цвет
8. fundamental adj


основной
9. important adj


важный
10. biochemistry n


биохимия
11. geology n


геология
12. origin n



источник, начало, происхождение
13. manufacture n


производство
14. alloy n



сплав
15. bronze n



бронза
16. century n


век
17. equal adj


равный
18. liquid n



жидкость
19. among prep


среди, между
20. external adj


внешний, наружный
21. molecule n


молекула
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Properties of matter, chemical reactivity, entirely free of, external pressure, regularities in the properties.

4. Look through the text and find some international words.

5. Read the following verbs, mind the pronunciation of the suffix “-ed”.

Worked, translated, visited, passed, carried, attended, looked, lived, stayed, smoked, created, transformed, changed, asked, repeated.

6. Open the brackets choosing the correct form of the verb.

1. This scientist (work, works, doesn’t work) in the field of organic chemistry, he deals with organic compounds. 2. He (take, doesn’t take, will take) part in this work as he has no time. 3. Last year she (uses, used, will use) a new method in her work. 4. He (attends, attend, doesn’t attend) lectures on Sundays. 5. In three days they (shall carry out, will carry out, do not carry out) this interesting experiment.

7. Look through the text, find some sentences which are used in the Present, Past and Future Indefinite and translate them into Russian.

8. Translate the following sentences into Russian. Mind the use of “one”.

1. They study organic processes and inorganic ones. 2. Anyone can take part in this work. 3. This method is simpler than that one. 4. No one has ever observed this phenomenon. 5. One must know all the properties of this substance. 6. Sodium is the only one of the alkali metals which is used industrially in large quantities. 7. No one could state the definite properties of this substance. 8. One may expect that this substance dissolves easily in water. 9. Only one out of 100 million atoms of radium decomposes per second. 10. Hydrogen consists of particles; each one is made up of 2 hydrogen atoms.

CHEMISTRY

Chemistry is the science which deals with materials, their properties and the transformations they undergo. So chemistry is the study of the composition and properties of matter, their changes, the conditions under which such changes take place, and the energy changes which accompany them.

Chemistry is concerned with the nature of fire and the structure of water, it deals with colours, catalysis and crystal structure, with physical properties and chemical reactivity.

Chemistry is one of the fundamental sciences. It plays an important part in the development of biochemistry, physics, geology, and many other fields of science. 

Chemistry’s origin goes back to ancient times, with the manufacture of bronze, iron, ceramics, glass.

At the end of the sixteenth century modern chemistry began with the work of Robert Boyle. He was the first one who studied quantitatively the relationship between the volume of a gas and the external pressure upon it. Later A. Lavoisier introduced the concept of the chemical elements.

In the 19th century A. Avogadro introduced the formulation of molecules. He stated that equal volumes of gases under the same conditions of temperature and pressure contain the same number of molecules.

F.A. Kekule and A.M. Butlerov introduced the structural theory of organic chemistry.

In 1869 D.I. Mendeleyev discovered regularities in the properties of the elements. D.I. Mendeleyev’s discovery was the greatest one in chemistry.

Many great scientists devoted their life to the development of chemistry. Among them Bohr, whose theory of the hydrogen atom was very important, the Curies, who in 1934 announced the preparation of artificial radio-active elements, Marie Curie, who discovered radium and the element polonium.

Many great Russian chemists made a great contribution to world science. Among them, the outstanding Russian chemists M.V. Lomonosov, D.I. Mendeleyev, A.M. Butlerov, Academician N.N. Semenov, and many others.

Everyone now understands the importance of chemistry. The future of chemistry is practically unlimited. 

Rapid development of chemical industry will make it possible to create many new goods, machines, plastics, polymers; it will help to understand many new phenomena.

After-text exercises

1. Answer the following questions.

1. What do you know about chemistry?

2. What does chemistry study?

3. What does chemistry deal with?

4. Why is chemistry one of the fundamental sciences?

5. When did sufficient facts about chemistry appear?

6. When did modern chemistry begin?

7. Who was the first to study quantitatively the relationship between the volume of a gas and the external pressure upon it?

8. What did Lavoisier introduce?

9. Who discovered regularities in the properties of the elements?

10. What can you tell about the future of chemistry?

2. Find the pairs of synonyms and remember them.

To deal with, to change, to start, field, to be concerned with, to alter, branch, to begin.

3. Find the pairs of antonyms and remember them.

Possible, to appear, natural, ancient, external, the same, to disappear, artificial, modern, different, impossible, internal, organic, new, inorganic, old.

4. Give the Past Indefinite Tense of the following verbs.

To learn, to deal with, to accompany, to create, to study, to change, to undergo, to place, to take, to begin, to contain, to make, to go, to be.

5. Open the brackets using the verbs in the correct forms.

1. Last year he (to deal with) quantitative analysis. 2. Every day she (to attend) lectures on chemistry. 3. Two years ago he (to study) the problems of the crystal structure. 4. Yesterday they (to work) in the laboratory as there was no electricity. 5. He (to pass) his exams well, and now he (to rest). 6. They (to get) good results, which helped them in their work. 7. Many students (to graduate from) the Institute last year. 8. When they (to heat) water to 100°C it (to begin) to boil. 9. She (not take part) in this research work as she (to be ill) at that time. 10. Next year he (to graduate) from the Institute and (to leave) Moscow for his native town. 11. She (to work) in the field of nuclear physics next year. 12. They (to use) this new device in their work soon.

6. Translate the words in brackets into English.

1. Chemistry is the science which (рассматривает) with materials and their properties. 2. We think that the exhibition of our achievements (состоится) at the end of September. 3. This scientist (внёс большой вклад) both in chemistry and physics. 4. All his life he worked in the field of chemistry, and we can say that he (посвятил) his life to science. 5. All the changes which (сопровождали) this reaction play a very important role. 6. Later Lavoisier (ввёл) the concept of the chemical elements. 7. Though these two groups work under (одинаковые) conditions the results of their work are different. 8. This article (касается) the development of our industry.

7. Discuss with your friends the information you have got from the text.

8. Read the text “Measurements in chemistry” (See Appendix I).

9. Get ready to speak about chemistry, its subject and its development. 

Вернитесь к учебным целям УБ-3 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о химии, её предмете, объекте и развитии, значит, цель достигнута.

Рады за вас!

Теперь вам предстоит познакомиться со свойствами газов, жидкостей и твёрдых веществ. Этому посвящён учебный блок 4 (УБ-4).

Учебный Блок 4 (УБ-4)

“PROPERTIES OF GASES, LIQUIDS AND SOLIDS”

Цели:
	Вы должны знать:

1. Грамматика:

- Значения слова “that”;

- Коннекторы: however, therefore, because;

- Местоимение “any”

2. Лексика:

Ключевые слова и словосочетания по теме «Свойства газов, жидкостей и твёрдых веществ».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Свойства газов, жидкостей и твёрдых веществ»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. property n


свойство
2. volume n



объём
3. vessel n



сосуд
4. compressible adj

сжимаемый
5. liquid n



жидкость
6. solid adj



твёрдое вещество
7. possess v



обладать
8. definite adj


определённый
9. minute adj


мельчайший
10. drop n



капля
11. attract v



притягивать
12. motion n


движение
13. arrangement n


расположение
14. sodium n


натрий
15. solution n


раствор
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Characteristic property, fixed form, assume a form, kinetic theory, great pressure, free motion, sodium chloride, geometric form.

4. Look through the text and find some international words.

5. Translate the following sentences into Russian paying attention to different meanings of the word “that”.

1. It is indeed very difficult to give a definition of science that will be as broad as we should like. 2. The atoms in metals are packed so closely that it is comparatively easy for outer electrons to pass from one atom to another if a small force is applied to them. 3. Suppose that we thoroughly mix sulphur and iron. 4. That was an important discovery. 5. It was periodic table of elements that D. Mendeleyev discovered in 1869. 6. Semiconductor is often defined as an electric conductor that has a conductivity intermediate between that of an insulator and that of a mental. 7. A distinctive feature of semiconductors is that they possess negative temperature coefficient of resistance in some range of temperature.

6. Combine the following pairs of simple sentences into a complex one using the words however, therefore and because.

1. Chromium resists corrosion. Chromium is added to steels to make them rust proof. 2. Cutting tools are made from high-speed steels. High-speed steels retain their cutting edge at high temperatures. 3. Under normal conditions aluminium resists corrosion. Serious corrosion occurs in salt water. 4. Bronze has a low coefficient of friction. Bronze is used to make bearings. 5. Tin is used to coat other metals to protect them. Tin resists corrosion. 6. Stainless steels require little maintenance and have a high strength. Stainless steels are expensive and difficult to machine at high speeds. 7. Nickel, cobalt and chromium improve the properties of metals. Nickel, cobalt and chromium are added to steels.

7. Translate the following sentences into Russian paying attention to the meanings of “any”.

1. At any temperature the molecules of gases can have the same kinetic energy. 2. Any body when heated to a sufficient high temperature becomes a source of light. 3. There is hardly anybody who doesn’t know this law. 4. Have you got any new devices in your laboratory? 5. The classification of particular element as a metal is based on a consideration of all its properties rather than any single property. 6. This substance is to be purified before using, at any rate. 7. They couldn’t get any articles dealing with the development of rubber industry.

PROPERTIES OF GASES, LIQUIDS AND SOLIDS

The characteristic property of a gas is that of diffusion; a gas distributes itself uniformly in any space into which it is put; its volume is determined by the volume of the vessel which contains it. Gases are very compressible; a relatively small change in volume in which they expand when heated is great compared with that of liquids and solids.

Liquids are characterized by possessing a definite volume but no fixed form; they take the shape of the vessel containing them, except when in minute quantities, as drops, they assume a form more or less spherical. According to the kinetic theory, the molecules of a liquid are packed close together and attract one another; the attraction is not great enough, however, to prevent their motion. There is not much free space between the molecules, because liquids are very incompressible – a great pressure has little effect in decreasing the volume of a liquid.

Solids possess a definite form. According to the kinetic theory the molecules are closely packed, and the attraction between them is great enough to prevent free motion. 

It is possible in a solid, therefore, to have a definite arrangement of the molecules which remains fixed; this is seen in the fact that many solids assume definite forms which are characteristic. For example, when sodium chloride separates from a solution in water, it appears as cubes. Other substances appear in other geometric forms. The study of the forms of crystals has developed into a science called crystallography, a knowledge of which is of service to the chemist.

After-text exercises

1. Answer the following questions.

1. What is the characteristic property of a gas?

2. What are liquids characterized by?

3. What form do solids possess?

4. Why has a great pressure little effect in decreasing the volume of a liquid?

5. What science deals with the study of the forms of crystals?

2. Are the following statements True or False? If False, say why.

1. Gases have a definite volume.

2. Gases are very compressible.

3. Liquids are characterized by possessing a fixed form.

4. In minute quantities as drops liquids assume cubic or other geometric forms.

5. Liquids are very incompressible.

6. Solids assume definite forms which are characteristic.

7. The molecules of solids are packed close together.

3. Find the pairs of antonyms.

Compressible, small, heat, definite, liquid, great, expand, indefinite, solid, compress, incompressible, cool.

4. Fill in the blanks with prepositions.

1. The volume of a gas is determined … the volume … the vessel which contains it. 2. According … the kinetic theory, the molecules … a liquid are packed close together. 3. A great pressure has little effect … decreasing the volume of a liquid. 4. There is not much free space … the molecules therefore liquids are very incompressible. 5. The attraction between the molecules of liquids is not great enough however … prevent their motion.

5. Form sentences using the following word combinations.

To prevent motion, the volume of a liquid, a relatively small change in volume, to appear as cubes, according to, to be of little value, the development of science.

6. Discuss with your friends the information you have got from the text.

7. Work in pairs. One of you reads the text “Liquids”, the other reads the text “Solid state” (See Appendix I). Exchange the information and compare liquids with solids.

8. Get ready to speak about properties of gases, liquids and solids. 

Вернитесь к учебным целям УБ-4 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о свойствах газов, жидкостей и твёрдых веществ, значит, цель достигнута.

Поздравляем!

Теперь вам предстоит познакомиться с химическими и физическими изменениями материи. Этому посвящён учебный блок 5 (УБ-5).

Учебный Блок 5 (УБ-5)

“CHEMICAL AND PHYSICAL CHANGES”

Цели:
	Вы должны знать:

1. Грамматика:

- Причастие II
2. Лексика:

Ключевые слова и словосочетания по теме «Химические и физические изменения».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Химические и физические изменения»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. fire n



огонь
2. enough adv


достаточно
3. content n



содержание
4. unprotected adj


незащищённый
5. cool v



охлаждать
6. temporary adj


временный
7. alteration n


изменение
8. regain v



восстанавливать
9. familiar adj


известный, знакомый
10. behaviour n


поведение
11. sufficiently adv

достаточно
12. bubble n



пузырь
13. diminish v


уменьшать
14. disappear v


исчезать
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Iron rod, subsequent heating, temporary alteration, reversed process, when cooled sufficiently, gaseous state, numerous examples, subsequent cooling.

4. Look through the text and find some international words.

5. Translate the following sentences into Russian paying attention to the Participle II.

1. The elements involved varied in their properties greatly. 2. The rate of the reaction depends on the nature of the substance involved. 3. The acid involved acted as a catalyst. 4. The importance of the technique involved was evident to everyone. 5. The lecture followed by practical hours took place in our club. 6. These rays uninfluenced by the magnetic field were examined by our workers. 7. The substance affected by a magnetic field must be a metal. 8. The analysis followed by an examination gave unexpected results. 9. When asked about this work, he couldn’t answer anything. 10. If carried out carefully, the experiment can give reliable data. 11. When shown this chart, pay attention to the figures.

6. State the sentences where the verb form with the suffix “-ed” is Participle II.

1. A piece of iron placed in a container with an acid can diminish in mass. 2. They placed the iron rod in a container with water. 3. Carbon uncombined is a solid. 4. Some elements combined resulted in new elements. 5. They combined some obtained data. 6. They produced good products. 7. The products produced were good.

7. Find in the text sentences containing the Participle II. Define the functions of the participles.

CHEMICAL AND PHYSICAL CHANGES

An iron rod held in the fire long enough increases in energy content until it becomes too hot to hold in the unprotected hand. Nevertheless the rod is still iron, and when cooled to its original temperature, its properties are just as they were before.
The heating and the subsequent cooling of the rod are examples of physical changes.
A physical change may result in a more or less temporary alteration of a few of the properties of a substance involved, but no change of composition results from it and most of the altered properties usually regain their former value.
Changes of this type are numerous and many of them are familiar to everyone. As an example we may take the behaviour of ice when it is heated.

At first when heated the ice melts, when further heated, the liquid water boils forming the gaseous water (or the steam, as it is usually called). If the steam is cooled, the process is reversed – when cooled sufficiently, the ice results. The substance present in every instance was water. This experiment shows that there are three physical states in which the substance may exist.
If the rod concerned is placed in a container of hydrochloric acid, it will be noted that bubbles begirt to form on the rod. If the rod involved is left in the acid for some time, the evolution of gas will continue. When examined, it will be found that the rod has diminished in mass or disappeared altogether. The liquid in the container if examined will have a greenish colour. If evaporated, a mass of greenish crystals will be obtained. The crystals-will have totally different properties.
This is an example of a chemical change. So, a chemical change may be called a chemical reaction or simply a reaction; the substances entering into a chemical reaction are called reactants.
Phenomena accompanied by radical changes of substances are called chemical phenomena.

After-text exercises

1. Answer the following questions.

1. When does an iron rod increase in energy content?

2. What happens when an iron rod cools to its original temperature?

3. What are the examples of a physical change?

4. What kind of changes is familiar to everyone?

5. What happens to the ice when it is heated?

6. When do bubbles begin to form on the rod?

7. When does the rod disappear altogether?

8. What is a chemical change?

2. Find the pairs of synonyms and remember them.

To rise, to change, to occur, to alter, to get, to take place, to obtain, to increase.

3. Find the pairs of antonyms and remember them.

To enter, to appear, to leave, to disappear, to evolve, to involve, to cool, to continue, to heat, to cease.

4. Translate the following sentences into Russian paying attention to the participles. Define the functions of the participles.

1. A change accompanied by the evolution of heat is described as exothermic, while one in which heat is absorbed is called endothermic. 2. The substance begins to melt if heated to a sufficient temperature. 3. The method involved depended on a number of factors described earlier. 4. If a given amount of energy is put into a machine, the very amount will be developed, neither more nor less. 5. Experiments made with various elastic materials have shown that there is a simple relationship between the acting force and the resistance force. 6. A given molecule is able to move within the liquid from place to place. 7. Solids can be changed to gases when they are heated. 8. The experiments carried out in our laboratory resulted in many new investigations in the field of ceramics. 9. The energy produced by the splitting of the nucleus of an atom is called “nuclear” or atomic energy. 10. Mostly atoms contain uncharged particles called neutrons.

5. Open the brackets translating the Russian words into English.

1. An iron rod (нагретый) in the fire increases in energy content. 2. (При охлаждении) to the original temperature the substance becomes solid. 3. The question (рассмотренный) was discussed at the last meeting. 4. The new experiment (о котором говорили) so much will be carried out again very soon. 5. The piece of ice (помещённый) in the water began to melt. 6. (При нагревании) ice melts. 7. The text (переписанный) by him was very useful in our work. 8. The new device (показанный) by our professor was very interesting. 9. (При выпаривании) a mass of greenish crystals will be obtained. 10. The work (выполненная) in time was very important.

6. Discuss with your friends the information you have got from the text.

7. Get ready to speak about chemical and physical changes. 

Вернитесь к учебным целям УБ-5 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о химических и физических изменениях материи, значит, цель достигнута.

Молодец!

Теперь вам предстоит познакомиться со свойствами нефти. Этому посвящён учебный блок 6 (УБ-6).

Учебный Блок 6 (УБ-6)

“PROPERTIES OF PETROLEUM”

Цели:
	Вы должны знать:

1. Грамматика:

- Условные предложения;

- Конструкция “the … the …”

2. Лексика:

Ключевые слова и словосочетания по теме «Свойства нефти».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Свойства нефти»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. petroleum n


нефть, топливо
2. grade n



сорт
3. opaque adj


непрозрачный, тёмный
4. composition n


состав
5. odour n



запах
6. saturate v



насыщать
7. hydrocarbon n


углеводород
8. sulphur n



сера
9. nitrogen n


азот
10. gasoline n


бензин
11. impurity n


примесь
12. viscosity n


вязкость
13. lubricating adj


смазочный
14. viscid adj


вязкий
15. density n


плотность
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Specific gravity, crude oil, unsaturated hydrocarbons, disagreeable odour, hydrogen sulphide, resistance to flow, lubricating oil.

4. Look through the text and find some international words.

5. Analyze the Adverbial Clauses of Condition, translate the sentences into Russian.

1. If there were no dust, the air would become supersaturated with water. 2. If air is cooled sufficiently, it can be converted into a liquid. 3. If the liquid air were allowed to evaporate, different components would predominate in the fractions obtained at different temperatures. 4. Were a quantity of silver chloride placed in a quantity of water, silver and chloride ions would begin to leave the surface. 5. Had water been added to the mixture, more alcohol and acid would have been formed.

6. Translate the following sentences into Russian.

1. The stronger the acid, the greater is the tendency to lose protons. 2. The stronger the magnification, the greater is the possibility to detect whether the body is homogeneous. 3. The faster the object moves, the greater is the air resistance. 4. The lower the atomic weight of the inert gas, the lower are its boiling and melting points. 5. The greater the difference in temperature between two points, the more heat will flow per second. 6. The greater the number of free electrons in a substance, the better that substance conducts electricity.

PROPERTIES OF PETROLEUM

The colour of petroleum varies from light yellow to red, while some very dark grades are opaque. The higher the specific gravity, the darker the oil.
The nature and composition of crude oil usually determines its odour. Unsaturated hydrocarbons sulphur and certain nitrogen compounds are responsible for disagreeable odours. Crude petroleum from the USSR, Rumania and California has an aromatic odour. Pennsylvania petroleum has an agreeable gasoline-like odour. Other oils vary in odour depending on the quantity of light hydrocarbons present in the oil, and on the impurities present. If hydrogen sulphide and other sulphur compounds are present, the petroleum will have a strong disagreeable odour. Petroleum is lighter than water. The specific gravity is influenced by physical factors and by the chemical composition of the crude oil. It varies from 0.7684 to 0.992.
The viscosity or the measure of the resistance to flow is an important factor with lubricating oils. It is usually stated in terms of the time necessary for a definite volume of oil at a definite temperature to flow through a small opening. 

The actual work is carried out in an instrument known as a viscosimeter, of which there are several standard makes in use at the present time. Crude petroleums are quite different in viscosity. Some are very mobile, while others, like Mexican crude, are quite viscid. The viscosity increases with the density. The viscosities of oils of the same specific gravity, but from different sources, are not always the same. This is due to the difference in chemical composition.

After-text exercises

1. Answer the following questions.

1. What is the colour of petroleum?

2. What does its colour depend on?

3. What is responsible for the odour of crude oil?

4. What is the specific gravity of petroleum influenced by?

5. What is the viscosity of crude petroleum?

2. Find the pairs of antonyms and remember them.

Light, saturated, agreeable, light, unsaturated, viscosity, mobile, heavy, dark, fluidity, viscid, disagreeable.

3. Are the following sentences True or False? If False, say why.

1. The higher the specific gravity, the lighter the oil.

2. Sulphur and nitrogen compounds are responsible for agreeable odours.

3. Oils vary in odour depending on the quantity of hydrocarbons present.

4. The specific gravity is influenced by physical factors and by the chemical composition of the crude oil.

5. The viscosity is the measure of the resistance to flow.

6. The viscosity is measured with the help of refractometer.

7. The higher the density, the more viscid is the oil.

4. Open the brackets using the correct verb forms. Translate the sentences into Russian.

1. If liquid boiled, nitrogen (to escape) from the solution more rapidly than oxygen, as its boiling point is lower than that of oxygen. 2. Provided a liquid had evaporated into a closed space, its gaseous molecules (to leave) the liquid surface. 3. Unless he helps me, I (to be able) to finish this work in time. 4. If we did not know the nature of radioactive elements, it (to be difficult) to deal with them. 5. If they had studied the activity of uranium, they (to understand) that phenomenon better. 6. If this molecule (to be) decomposed, we should obtain atoms. 7. Provided zinc were heated with sulfuric acid, the metal (to replace) hydrogen. 8. If someone weighed, say 80 kilograms at the North Pole, he (to weigh) less at the equator. 9. If sulphur burns in air or oxygen, the main product (to be) sulphur dioxide.

5. Discuss with your friends the information you have got from the text.

6. Get ready to speak about properties of petroleum. 

Вернитесь к учебным целям УБ-6 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать об основных свойствах нефти, значит, цель достигнута.

Поздавляем!

Теперь вам предстоит познакомиться с процессом крекинга нефти. Этому посвящён учебный блок 7 (УБ-7).

Учебный Блок 7 (УБ-7)

“CRACKING”

Цели:

	Вы должны знать:

1. Грамматика:

- Страдательный залог;

- Предлог “for”

2. Лексика:

Ключевые слова и словосочетания по теме «Крекинг».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Крекинг»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. petroleum n



нефть, топливо
2. break up v



распадаться
3. date back v



относиться к, датироваться
4. volatile adj



летучий
5. animal oil n



животный жир
6. vapor n




пар
7. impetus n




толчок
8. retard v




замедлять
9. coke n




кокс
10. desirable adj



желательный, желаемый
11. yield v




производить, вырабатывать
12. chemical bonds n pl


химические связи
13. pressure n



давление
14. market n




рынок
15. flexibility n



гибкость, приспособляемость
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

The decomposition of petroleum, the breaking up of the molecules, the production of lighter and heavier hydrocarbons, the cracking reaction, high gas loss, tremendous impetus, vapor phase, liquid phase, fine powder, high pressure, crude oil, desired reaction, smaller molecules.

4. Look through the text and find some international words.

5. Fill in the table.
	VERB
	NOUN

	decompose
	-

	-
	production

	react
	-

	-
	formation

	develop
	-

	-
	addition

	lose
	-


6. Translate the following sentences into Russian. 

1. Both cracking in the vapor phase and cracking in the liquid phase are in commercial use.

2. Both processes are widely used.

3. Both gas losses and difficulties with apparatus have retarded cracking in the vapor phase.

7. Give the four forms of the following verbs.

Term, discover, pay, classify, receive, design, heat, call, find, recycle, use.

8. Find in the text all the passive constructions and translate them into Russian.

9. Translate into Russian paying attention to the word “for”.

1. Our age is called the age of atom, for we use the atom for various purposes. 2. For a long time scientists were not able to discover the secret of the atom. 3. Hydrogen is widely used, for it contains a large amount of chemical energy.

CRACKING

The decomposition of petroleum with the breaking up of the molecules and the production of both lighter and heavier hydrocarbons is termed cracking.

Historically, cracking dates back to the early years of the 19-th century when the formation of volatile compounds by cracking animal oils was discovered. In the early days of petroleum industry attention was paid to increasing the yields of illuminating oils.

Cracking may be broadly classified as cracking in the vapor phase and cracking in the liquid phase. Cracking in the vapor phase consists in vaporing the oil. High gas loss usually retards the development of this type of process. Consequently, the liquid phase process received a tremendous impetus and many installations are of this type.

Cracking processes are those designed to use the decomposition of petroleum for the conversion of heavier oils into gasoline and naphtha.

Modern refineries have the following cracking processes:

Thermal cracking: In a thermal cracking process the largest molecules (found in fuel oil and asphalt) are heated to temperatures higher than 900°F at relatively low pressures in order to break chemical bonds and produce smaller molecules. The process yields a solid, coal like by-product called “petroleum coke”.

Fluid catalytic cracking: For slightly smaller molecules (found in gas and oil) a fluid catalytic cracking is used. This process uses a catalyst that is a fine powder and behaves much like a fluid. Regenerated catalyst is recycled back to the process.

Hydrocracking: The hydrocracking process is also used to break large molecules into smaller desirable products. Hydrocracking uses hydrogen and high pressure in addition to high temperatures and catalyst to cause the desired reaction occur.

Cracking processes give the refinery the flexibility to handle many different crude oils and adapt the products to match the demands of the market.

After-text exercises

1. Answer the following questions.

1. What is termed cracking?

2. When was cracking discovered?

3. What are the main types of cracking processes?

4. Why are different cracking processes so important?

5. What are cracking processes designed for?

2. Fill in the blanks with prepositions.

1. The decomposition … petroleum with the breaking … of the molecules is termed cracking.

2. Historically, cracking dates back … the 19-th century.

3. Cracking … the liquid phase has received a tremendous impetus.

4. In a cracking process large molecules are heated … order … break chemical bonds and produce smaller molecules.

5. Hydrocracking uses hydrogen and high pressure … addition … high temperatures and catalyst.

3. Are the following statements True or False? If False, say why.

1. During the process of cracking the petroleum is being decomposed and its molecules are being broken up.

2. Cracking may be broadly classified as cracking in the vapor phase, cracking in the liquid phase and cracking in the solid phase.

3. Cracking in the vapor phase is used more often.

4. In a fluid catalytic cracking we use water as a catalyst.

5. Thermal cracking uses hydrogen in addition to high temperatures.

4. Translate the sentences into Russian, mind the use of “for”.

1. This new machine has been working for twelve hours without stopping. 2. This semiconductor was used for the first time at our plant. 3. The use of charcoal and other adsorbents for the removal of impurities from the substance in solution has long been common practice. 4. For this reason this material couldn’t be used as a conductor. 5. There is one use for which the carbon lamp suits better than the tungsten lamp. 6. Photoelectric cells are known to be used for detecting flaws in certain products. 7. For centuries glass was used for jewelry, ornaments and mosaic.

5. Change active constructions into passive. Mind the tenses.

1. We must separate these impurities from the metal. 2. We could not distinguish the liquid alloy from a single one-substance liquid. 3. They will have to separate iron from sulphur with a magnet. 4. We may use metals in the main parts of structures or machine tools. 5. They had to cast metals into varied shapes.

6. Change passive constructions into active. Mind the tenses.

1. Many shapes had to be manufactured at a relatively high cost. 2. Different kinds of steel will have to be used in making blades. 3. High carbon steel may be hardened by heating it to a certain temperature and then quickly cooling in water. 4. Vanadium steel can be used for springs. 5. Larger drills could be used in that machine.

7. Discuss with your friends the information you have got from the text.

8. Get ready to speak about the process of cracking. 

Вернитесь к учебным целям УБ-7 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе крекинга, значит, цель достигнута.

Рады за вас!

Теперь вам следует повторить материал всех семи учебных блоков и подготовиться к завершающему тесту.

Желаем успеха!

Учебный Блок Р (УБ-Р)

Обобщение по модулю

1. Вернитесь к интегрирующей цели данного модуля.

Проверьте себя – достигли ли вы поставленных целей. Если вы в чём-то сомневаетесь, то вернитесь к соответствующим разделам проработанных учебных блоков.

2. Обобщите наиболее существенные знания по модулю и выразите их в форме краткого резюме. Для этого ответьте на следующие вопросы:

1. What faculty do you study at?

2. What will your future profession deal with?

3. What will be your duties and responsibilities?

4. What must you know to become a good specialist?

5. When was chemistry born as a science?

6. Why is chemistry one of the fundamental sciences?

7. What can you tell about the future of chemistry?

8. What does chemistry study?

9. What are the characteristic properties of gases, liquids and solids?

10. What are the main properties of petroleum?

11. What do we use the process of cracking for?

12. What are the examples of physical changes?

13. What changes do we call chemical changes or chemical reactions?

3. Если вы испытали трудности, отвечая на поставленные вопросы, то изучите соответствующий учебный материал повторно и обсудите его с товарищем. Также проконсультируйтесь у преподавателя.

4. Если вы уверены в своих знаниях, то приступайте к выполнению обзорного теста – УБ-К.

Желаем успеха!

Учебный Блок – К (УБ-К)

FINAL TEST 2

1. К словам из левой колонки подберите их перевод из правой.

1. experience
(a) летучий

14. volume

(n) ремонт
2. equipment
(b) вязкость
15. sodium

(o) давление
3. repair

(c) сера

16. solution

(p)внешний
4. contractor

(d) уменьшать
17. alteration
(q) бензин
5. acid

(e) состав

18. volatile

(r) ртуть
6. mercury

(f) натрий

19. diminish

(s) примесь
7. arsenic

(g) оборудование
20. sulphur

(t) мышьяк
8. property

(h) раствор

21. gasoline

(u)углеводород
9. hydrogen

(i) объём

22. viscosity

(v) пар
10. composition
(j) подрядчик
23. impurity

(w) сплав
11. alloy

(k) кислота

24. hydrocarbon
(x) свойство
12. pressure

(l) изменение
25. density

(y) водород
13. external

(m) опыт

26. vapour

(z) плотность
2. К прилагательному из левой колонки подберите существительное из правой. 

1. crude

(a) methods

10. chemical
(j) specialist

2. liquid

(b) metals

11. nitric

(k) phase

3. high

(c) mechanics
12. common

(l) pressure

4. specific

(d) training

13. chemical
(m) acid

5. lubricating
(e) state

14. professional
(n) theory

6. reversed

(f) property

15. skilled

(o) gravity

7. gaseous

(g) equipment
16. running

(p) process

8. characteristic
(h) oil


17. chemical
(q) oil

9. kinetic

(i) repair

18. theoretical
(r) reactivity

3. Укажите номера неверных утверждений.

1. The engineer must not only know how to install any automated equipment but must also be able to find out the reason causing the failure of the chemical devices.

2. The duty of an engineer is to supervise the operation of chemical equipment but he is not responsible for repairs.

3. Chemistry was born as a science when alchemists succeeded in getting the elixir of life.

4. Many important discoveries were made and some of the processes were invented as a result of eager search made by alchemists.

5. Chemistry is the science which deals with materials, their properties, their composition and their reactions.

6. A gas distributes itself uniformly in any space into which it is put.

7. Gases are very incompressible.

8. Liquids usually possess a form more or less spherical.

9. Liquids take the shape of the vessel containing them.

10. Solids assume definite forms which are characteristic.

11. A physical change results in a temporary alteration of the properties of a substance involved.

12. After a chemical change most of the altered properties of a substance usually regain their former value.

13. The higher the specific gravity, the darker the oil.

14. Petroleum coke is the most valuable product of the cracking process.

4. К началу утверждения из левой колонки подберите его окончание из правой.

	1. Cracking process is designed to use the decomposition of petroleum for getting …

2. The nature and composition of crude oil usually determines …

3. At first when heated the ice melts, when further heated the liquid water boils forming …

4. A chemical change may be called …

5. The volume of a gas is determined by the volume …

6. D.I. Mendeleyev discovered regularities in the properties …

7. From the earliest times men have observed changes that take place in nature and have made accidental discoveries …

8. The engineer must know what stresses different materials may safely withstand so that there will be no danger in the operation …
	(a) a chemical reaction

(b) the steam

(c) gasoline and naphtha

(d) its odour

(e) of great value

(f) of chemical equipment

(g) of the elements

(h) of the vessel


- Проверьте результат по ключу (приложение 2)

- Оцените свою работу по шкале оценок.

- Если вы получили положительную оценку, значит, вы не переоценили себя и наша цель действительно достигнута.

- Если же результат отрицательный, то придется ещё поработать над учебным материалом модуля и побеседовать с преподавателем. Всё в ваших руках!

Модуль 3

	Модуль 3 “Engineering materials” (III семестр)

	
	
	
	
	
	
	
	
	
	
	
	
	

	УБ-0
	
	УБ-1
	
	УБ-2
	
	УБ-3
	
	УБ-4
	
	УБ-P
	
	УБ-K


	
	Название учебных элементов
	Форма занятия
	Количество часов

	УБ-0
	Введение в модуль
	практ. занятие
	2

	УБ-1
	“Metals and their properties”
	практ. занятие
	6

	УБ-2
	“Ferrous and Non-ferrous metals”
	практ. занятие
	6

	УБ-3
	“Plastics”
	практ. занятие
	6

	УБ-4
	“Steel”
	практ. занятие
	6

	УБ-P
	Summary
	практ. занятие
	2

	УБ-K
	Final control
	зачёт
	2

	Итого практических занятий:
	30


Интегрирующая цель.

	Вы должны знать:

1. Грамматика:

1. Страдательный залог;

2. Степени сравнения прилагательных;

3. Инфинитив;

4. Причастие II;

5. Герундий;

6. Предлог “by”;
7. Времена группы Continuous
	Вы должны уметь:

Использовать знания грамматики и лексики на различных этапах работы с текстом: при ознакомительном и изучающем чтении, при переводе, а также в устной речи, как в форме диалогов, так и в монологических высказываниях.

	2. Лексика:

Основную лексику по темам модуля: «Metals and their properties», 

«Ferrous and non-ferrous metals», «Plastics», «Steel».
	


Инструкция к работе:

1. Ознакомьтесь со структурой модуля.

2. Выполните входной тест и проверьте результат по ключу (приложение 2).

3. Оцените свою работу по шкале оценок. 

Если Вы получили положительную оценку, то переходите к изучению учебного блока 1 (УБ-1). Если работа выполнена неудовлетворительно, то сначала повторите соответствующие разделы грамматики, а затем приступайте к работе с УБ-1.

4. Следуйте инструкциям блока.

Учебный Блок 0 (УБ-0)

ENTRY TEST 3

Part A: Choose the right variant.

1. The problem … for three years, but they haven’t got any results.

A
has been studied
B
has being studied
C
was studied
2. This book … by the end of September.

A
would been republished
B
will have been republished
C
will been republished
3. The police car came when the injured man … the road.

A
was being carried off
B
was been carrying off
C
has been carried off
4. Этот дом был построен в прошлом году.

A
was being built
B
has been built
C
was built
5. Сейчас здесь строится новый супермаркет.

A
is being built
B
is building
C
is built
6. Такие столы делают из дорогого дерева.

A
are being made
B
have been made
C
are made
7. Children like … tales and always … to them with interest.

A
to tell, to listen
B
to be told, to be listened
C
to be told, listen
8. I did not think … you.

A
to interrupt
B
to be interrupted
9. He is glad … abroad.

A
to send
B
to be sent
10. He likes … his professor questions.

A
to ask
B
to be asked

11. She put a plate of … fish in front of me.

A
frying
B
fried
12. The coat … last year is too small for me now.

A
bought
B
buying
13. Nobody saw the things … in that box.

A
kept
B
keeping
14. My sister likes … eggs.

A
boiled
B
boiling
15. This is a church … many years ago.

A
building
B
built
Part B:

1. Point out the numbers of setences which contain mistakes and correct them.

1. I am busier than my little sister.

2. London is more old than New York.

3. It is the most sharp pencil I have.

4. Do you know the shortest way to the station?

5. This exercise is more difficult than that one.

6. She is the most pretty girl I have ever known.

7. The boy is as taller as his father.

8. Baseball is the popularest summer sport in America.

9. Yesterday he started to feel more bad.

10. You should be carefuler.

2. Point out the numbers of sentences in which -ing form indicates the gerund.

1. Everybody ran to meet the people returning from the city. 2. In this factory much attention is paid to protecting the health of the workers. 3. He stopped writing and looked around. 4. In this picture you can see a young man giving flowers to a girl. 5. Playing volleyball is a good amusement for young people. 6. We had the pleasure of seeing the performance. 7. John likes studying history. 8. Never jump off a moving train. 9. Running water is always better than standing water. 10. The remaining cakes were given to the children.

3. Point out the numbers of sentences which will contain verbs in Continuous tenses when you translate them into English.
1. Аня сейчас готовится к докладу в бибилиотеке. 2. Он думал, что его друзья уже не работают вместе. 3. Когда я проснулся, мама уже встала и готовила чай. 4. Она прожила в этом доме пять лет до того, как переехала в Лондон. 5. Когда мой дядя пришел домой, мы уже ушли в кино. 6. Она сказала, что идет дождь и нам лучше сидеть дома. 7. Завтра к восьми часам вечера я уже закончу все свои уроки, и в восемь часов буду играть на рояле. 8. Моя мама была удивлена: она еще никогда не видела столько цветов. 9. Они читали Диккенса по-английски, и знают многие его произведения. 10. Когда Том вышел из дома, все ребята играли в футбол.
Учебный Блок 1 (УБ-1)

“METALS AND THEIR PROPERTIES”

Цели:

	Вы должны знать:

1. Грамматика:

- Страдательный залог;
- Степени сравнения прилагательных

2. Лексика:

Ключевые слова и словосочетания по теме «Металлы и их свойства».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Металлы и их свойства»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений обращайтесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Read the following words:

1. silicate n



силикат
2. oxide n



оксид
3. sulphide n


сульфид
4. ore n



руда
5. occur v



встречаться, залегать
6. plant n



растение
7. constituent n


составная часть
8. absorption n


поглощение
9. extract v



извлекать
10. reduce v



раскислять
11. carbon n



углерод
12. density n


плотность
13. sodium n


натрий
14. potassium n


калий
15. magnesium n


магний
16. lead n



свинец
17. tin n



олово
18. hardness n


твёрдость
19. mold v



придавать форму
20. extent n



степень
21. dimensions n pl

размеры
22. solidify v


затвердевать
23. alloy n



сплав
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Historical records, organic compounds, electric current, chemical behaviour, heavy metals, to resist a strain.

4. Look through the text and find some international words.

5. Form the comparative and superlative degrees of the following adjectives.

Long, important, wide, interesting, good, bad, great, hot, early, many, little, big, large, light, heavy.

6. Give the four forms of the following verbs.

Use, know, distribute, involve, obtain, cut, have, be, determine, mix, allow, call.

7. Change active constructions into passive. Mind the tenses.

1. We use some metals in the native state. 2. Chemists can convert chemical energy into heat. 3. Ancient people have employed bronze since the prehistoric times. 4. Metallurgists extract aluminium from rock with high alumina content. 5. A new gas field will supply natural gas to our city.

8. Change passive constructions into active. Mind the tenses.

1. Ferrous metals are used in industry in two general forms. 2. The periodic law was discovered by Mendeleyev in 1869. 3. Manganese can be separated from oxides by the use of carbon and carbon monoxide. 4. Many naturally occurring compounds have been used as industrial sources of metals. 5. The definite chemical compound of the metal in the ore is termed a mineral.
METALS AND THEIR PROPERTIES
Iron was used in the earliest times of which we have any historical records. The art of making weapons from iron was known to the Egyptians and Hindoos.
The metal is widely distributed in nature in the form of silicates, oxides, and the sulphide FeS. The chief ores of the metal are hematite, limonite, magnetite, and siderite. Iron occurs in plants and animals as a constituent of complex organic соmpounds. It is present in the hemoglobin of the blood and is involved in this condition in the absorption of oxygen in the lungs.
The naturally occurring materials containing, compounds of the metals which may be economically extracted are called ores. The definite chemical compound of the metal in the ore is termed a mineral.

Iron is obtained by reducing its ores with carbon. The metals from lithium down to manganese are obtained by electrolysis of melted compounds that conduct an electric current. 
The science which treats of the methods used to obtain the metals in free condition from compounds that occur in nature is called metallurgy.

The metals resemble one another in their general chemical behavior with other substances, but they differ markedly in activity.

The uses to which metals are put are based upon their physical or chemical properties. The metals vary greatly in density. The lightest is lithium, which is about one-half as heavy as water. The heaviest is osmium which is closely related to platinum in physical and chemical properties. The so-called light metals are sodium, potassium, magnesium and aluminium; iron, lead, tin, silver, etc. are known as heavy metals.
The metals also vary in hardness, from potassium, which can be molded like wax, to chromium, which will cut glass. The metals and other substances differ in the extent, to which they can resist a strain that tends to bring about a permanent change in their form. All substances offer more or less resistance to the flow of an electric current through them. With any given substance, the resistance is determined by its dimensions and the temperature.
The solids obtained when two or more metals are mixed in the molten condition and allowed to solidify are called alloys. Each constituent of an alloy is called a component. Alloys may be binary (two-component), ternary (three-component), etc. The ability of various metals to form alloys differs greatly.

After-text exercises

1. Answer the following questions

1. When was iron first used?

2. What is metallurgy?

3. How is iron obtained from the ores?

4. What is the ore?

5. What is a mineral?

6. What metal is the heaviest?

7. What metal is the lightest?

8. What is an alloy?

9. To what group of metals does aluminium belong?

10. What are the main characteristic features of metals?

2. Translate the following sentences into English.

1. Железо широко используется в промышленности. 2. Сталь – это железо, которое содержит от 0,05 до 1,7 процентов углерода. 3. Золото, серебро, олово, платина, ртуть и медь добываются в свободном состоянии. 4. Железо получают из руд. 5. Искусство изготовления оружия было известно многим древним народам.

3. Fill in the blanks with prepositions.

1. The metal is widely distributed … nature in the form … silicates, oxides, and the sulphide FeS. 2. Iron is present … the hemoglobin … the blood and is involved in this condition … the absorption of oxygen … the lungs. 3. Iron is obtained … reducing its ores … carbon. 4. The metals also vary … hardness, … potassium, which can be molded like wax, … chromium, which will cut glass. 5. All substances offer more or less resistance … the flow of an electric current … them. 6. The solids obtained when two or more metals are mixed in the molten condition and allowed … solidify are called alloys.

4. Form sentences using the following word combinations.

To offer resistance, the so-called light metals, to be closely related, one-half as heavy as water, in physical and chemical properties, to obtain the metals in free condition, in the earliest times, as a constituent of complex organic compounds.

5. Change the active constructions into passive. Mind the tenses.

1. The magnet is attracting the iron dust. 2. Both iron and sulphur retain their original properties. 3. We measure the strength of a metal by means of tensile tests. 4. We expressed tensile strength in pounds per square inch. 5. They will cool the liquid in a crucible. 6. The workers of our shop have used special machines to produce wire.

6. Change the passive constructions into active. Mind the tenses.

1. The alloys of iron are widely used nowadays. 2. Different metals have been produced in different ways. 3. Steel is used for the structural parts of buildings, rails and ships. 5. Cutting tools were made of carbon steel. 6. A new machine is being tested at our shop.

7. Discuss with your friends the information you have got from the text.

8. Read the text “Physical properties of metals” (See Appendix I). 

9. Get ready to speak about metals and their properties. 

Вернитесь к учебным целям УБ-1 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о металлах и их свойствах, значит, цель достигнута.

Вы – молодец!

Теперь вам предстоит познакомиться с железосодержащими и цветными металлами. Этому посвящён учебный блок 2 (УБ-2).

Учебный Блок 2 (УБ-2)

“FERROUS AND NON-FERROUS METALS”

Цели:
	Вы должны знать:

1. Грамматика:

- Инфинитив;

- Предлог “by”

2. Лексика:

Ключевые слова и словосочетания по теме «Железосодержащие и цветные металлы».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Железосодержащие и цветные металлы»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. member n




элемент 

2. stiffness n



жёсткость
3. ductility n



ковкость
4. toughness n



ударная вязкость
5. elasticity n



упругость
6. fatigue resistance n


сопротивление усталости
7. shock resistance n


сопротивление удару
8. corrosion resistance n


устойчивость к коррозии
9. wear resistance n


износостойкость
10. machinability n


обрабатываемость
11. casting properties n pl

литейные свойства
12. cast iron n



чугун
13. tension n



растяжение
14. brittle adj



хрупкий
15. airtight pot n



герметичный контейнер
16. semisteel n



полусталь
17. wrought iron n



железо для ковки
18. roll v




прокатывать
19. draw v




вытягивать
20. forge v




ковать
21. weld v




сваривать
22. alloy steel n



легированная сталь
23. brass n




латунь
24. conductivity n



проводимость
25. heat-treatment n


термическая обработка
26. annealing n



отжиг
27. quenching n



резкое охлаждение, закалка
28. normalizing n



нормализация
29. immersion n



погружение
30. tempering n



отпуск
31. restore v




восстанавливать
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Suitable materials, machine member, chemical composition, alloying elements, steel castings, electric conductivity, structural arrangement, even grain structure, hardening treatment, forged steel.

4. Look through the text and find some international words.

5. Fill in the table.
	noun

ductility

resistance

metal

structure


	adjective

brittle

electric

protective

desirable


6. Read all the numerals used in the text.

7. Translate into Russian paying attention to the word “by”.

1. Many substances are prepared by chemical methods. 2. New experimental methods are employed by chemists. 3. The mechanical energy of a waterfall can be transformed into electrical energy by means of a water wheel. 4. What is the time by your watch? 5. Six by seven is forty-two. 6. By the end of the next year they will have graduated from the Institute. 7. This high pressure created by the compressed gases causes the shaft to turn or rotate. 8. Petroleum is put through a refining process by which the gasoline is distilled out. 9. The method of cooling by water is easy to accomplish.

8. Translate the following sentences into Russian. Mind the functions of the infinitives.

1. Steel undergoes that treatment to improve its structure. 2. The new ways to prepare diamonds commercially will be discovered in the near future. 3. Lomonosov is known to have been one of the greatest men of science. 4. We know the thermometer to be an instrument used for measuring temperature. 5. In order to bring out the brilliancy of the diamond it must be cut and polished. 6. The metals to be reduced resemble one another in their chemical properties.

FERROUS AND NON-FERROUS METALS

In studying engineering processes an engineer who is to build a machine must select suitable materials for each machine member. One must know the characteristics of engineering materials. These are as follows: strength, stiffness, ductility, toughness, elasticity, fatigue resistance, shock resistance, corrosion resistance, wear resistance, machinability, casting and forging properties. They depend upon the chemical composition and the physical structure of the material.

Iron is the world’s most common metal, followed in turn by copper, zinc, lead and aluminium.

Cast iron is a general term applied to iron-carbon alloys containing more than 1.7 per cent of carbon. Cast iron without the addition of alloying elements is weak in tension and shear, strong in compression and has low resistance to impact. Grey cast iron is soft, easily machined, and only moderately brittle. White cast iron is hard and brittle. Malleable cast iron is made by heating white iron castings for a period of several days in airtight pots filled with an oxide of iron.

Wrought iron is quite ductile and can be easily rolled, drawn, forged and welded. It has high resistance to corrosion. The carbon content is generally less than 0.1%.

Steel is a ferrous material with a carbon content from 0.1% to 1.0%. Semisteel is a name to a metal made by melting 20 to 40 p.c. of steel scrap with cast iron in the cupola. Steel castings are more expensive but stronger and tougher. Cast steel normally contains about 0.5% of carbon, and is used to replace cast iron when castings of considerable strength are required. Forged steel is steel that has been hammered, drawn, pressed or rolled in the process of manufacturing of a particular part.

Alloy steels are those in which some alloying element in addition to the carbon is present. The principal alloying elements used in steel are nickel, chromium, vanadium, molybdenum, manganese, and to lesser extent, copper, tungsten, cobalt, beryllium and boron. 

Among non-ferrous metals copper is the most important. Because of its high electric conductivity copper is used in electrical work. Three chief groups of copper alloys used in machine design are brasses, bronzes, and nickel-copper alloys.

Aluminium is one of the lightest metals used for machine construction. It is commonly used alloyed with copper, silicon or magnesium.

Heat-treatment is the process of controlled heating and cooling of metals to change their structural arrangement and to ensure certain desirable properties.

Annealing consists of heating the metal to a temperature slightly above the critical temperature and then cooling slowly to produce an even grain structure, reduce the hardness, and increase the ductility.

Normalizing is a form of annealing in which the material is cooled in the air.

Quenching or rapid cooling from above the critical temperature by immersion in cold water or some other cooling medium is a hardening treatment.

Tempering consists of reheating the quenched metal to restore ductility to some extent and reduce the brittleness.

After-text exercises

1. Answer the following questions.

1. What is the most common metal?

2. What are the properties of cast iron?

3. How is semisteel made?

4. What can you say about wrought iron?

5. What is the most important non-ferrous metal?

6. What is quenching?

7. What is the difference between annealing and normalizing?

2. Are the following statements True or False? If False, say why.

1. Aluminium is the world’s most common metal.

2. Cast iron is a term applied to iron-carbon alloys containing more than 1.7% of carbon.

3. Cast iron can be black and brown.

4. Steel is a non-ferrous material.

5. Steel is less expensive than iron.

6. The principal alloying elements used in steel are brasses and bronzes.

7. Heat-treatment is used to ensure certain desirable properties of metals.

8. Quenching is also called rapid cooling.

3. Fill in the blanks with prepositions.

1. The characteristics of engineering materials depend … the chemical composition and physical structure of the material. 2. Cast iron is strong … compression and has low resistance … impact. 3. Malleable cast iron is made … heating white iron castings … a period … several days. 4. Aluminium is commonly used alloyed … copper, silicon and magnesium. 5. Aluminium is one … the lightest metals used … machine construction.

4. Find the opposites.

Ductility, weak, hot water, brittleness, low resistance, metals, cooling, more, cheap, ferrous, strong, cold water, non-ferrous, heating, nonmetallic materials, high resistance, hard, less, expensive, soft, elasticity, stiffness.

5. Translate into English.

1. Основными легирующими элементами, используемыми в стали, являются никель, хром, ванадий, молибден и марганец. 2. Около 60% меди используется в электротехнике. 3. Латунь, бронза и сплавы меди с никелем – основные медные сплавы. 4. Алюминий обычно используется в сплавах с медью, кремнием и магнием. 5. Химики создали много синтетических материалов, которые могут быть использованы вместо металлов.

6. Translate the following sentences into Russian. Define the functions of the infinitives.

1. Chemical reactions that change the concentration of hydrogen ions to become the same as in pure water are called neutralization reactions. 2. The purpose of these experiments was to observe properties of the element involved. 3. The aim of these research-workers is to find out the required element. 4. The substance to be extracted should be more soluble in the extracting solvent than in the initial solution. 5. Some of the metals are not active enough to react with water at ordinary temperature. 6. To establish the molecular weight of oxygen means to find the number of atoms in the oxygen molecule. 7. The apparatus to be used in our work was constructed in our laboratory. 8. In order to liquefy a gas at a temperature below its critical temperature, it is practically necessary only to compress the gas.

7. Discuss with your friends the information you have got from the text.

8. Read the texts “Aluminium”, “Copper” (See Appendix I). 

9. Get ready to speak about ferrous and non-ferrous metals.

Вернитесь к учебным целям УБ-2 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о железосодержащих и цветных металлах, значит, цель достигнута.

Поздравляем!

Теперь вам предстоит познакомиться с пластиками и их свойствами. Этому посвящён учебный блок 3 (УБ-3).

Учебный Блок 3 (УБ-3)

“PLASTICS”

Цели:

	Вы должны знать:

1. Грамматика:

- Причастие II;
- Времена группы Continuous

2. Лексика:

Ключевые слова и словосочетания по теме «Пластики».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Пластики»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. mould v



придавать форму
2. owe v



быть обязанным
3. derive v



получать, извлекать
4. retain v



сохранять
5. spectacles n pl


очки
6. comb n



гребень
7. brittle adj



хрупкий
8. inflame v



воспламеняться
9. significance n


значение
10. rigid adj



жёсткий
11. knob n



круглая ручка
12. sufficient adj


достаточный
13. bearing n


подшипник
14. rolling-mill n


прокатный стан
15. arduous adj


трудный
16. substitute v


заменять
17. consumption n


потребление, расход
18. virtually adv


фактически
19. rust v



ржаветь
20. as such



как таковой
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Single molecules, long-chain molecules, semisolid structures, synthetic resinous material, moderate temperature, photographic films, commercial significance, chemical resistance, dielectric properties, operating conditions, conventional materials, power consumption.

4. Look through the text and find some international words.

5. Fill in the table.

	noun

derivation

existence

experiment

influence

fashion

sufficiency

function

practice

creation

condition
	verb


	adjective



6. Open the brackets choosing the correct forms of the participles. Translate the sentences into Russian.

1. Much could be (writing, written) about the application of plastics. 2. Many experiments have been (carrying out, carried out) in the field of engineering. 3. The work (doing, done) by the scientists was of great significance. 4. Many of the above-mentioned applications of plastics are directly (connecting, connected) with industry. 5. A mechanical method was (substituted, substituting) by a new one. 6. This discovery (followed, following) by many experiments was of great use to chemists. 7. The two substances (investigating, investigated) were homogeneous.

7. Find in the text sentences where the form with the suffix “-ed” is Participle II.

8. Define tense-forms of the verbs in the sentences.
1. I will be doing my homework at six o`clock tomorrow. 2. I`m listening to a lecture in chemistry at the moment. 3. What is your sister doing now? 4. I was watching TV when my mother came home from work. 5. Tennis was being played from four till five yesterday evening. 6. Don`t come to my place tomorrow. I`ll be preparing for the exam. 7. When I looked out of the window the children were playing football. 8. The house is being built at the moment. 9. It is still raining.
PLASTICS

The term “plastics” is derived from the Greek “plasticos”, meaning “capable of being moulded”. Plastic materials are not found as such in nature and owe their existence to research and experiment on the part of the chemist. 

The molecules of plastics are composed principally of carbon, hydrogen, nitrogen and oxygen which are derived from petroleum, coal, salt, air and water.

Their properties depend, to some extent, on size of the molecules of which they are composed. In early stages of manufacture most plastics are monomers composed of small single molecules, but under the influence of heat, or of heat and pressure these small molecules combine to form long-chain molecules which make up solid or semisolid structures.

So, the modern chemist thinks of plastics as synthetic resinous materials which can be fashioned under moderate temperatures and pressures and which retain their forms upon cooling.

The first synthetic plastic dates back to 1869. It soon became famous in a variety of products including spectacles frames, photographic films, buttons and combs. Its uses were limited however by its brittleness and inflammability.

It was not until 1909 that a plastic resin of more extended commercial significance was developed. It was an organic compound which under heat and pressure formed a strong, rigid material with excellent chemical resistance and dielectric properties. It was soon found suitable for a wide variety of applications including radio and telephone parts and housings, handles and knobs of all kinds.

The list of uses of plastics we now hear about is endless, the possibilities are unlimited. We can hardly name a branch of industry where plastics are not applied. They are available in practically all colours and for almost all purposes where metals can be used. They are lighter in weight than any common metals and are sufficiently hard to take the place of metal parts for most purposes.

Here are some examples. Bearings manufactured from plastic materials have successfully replaced the wood or bronze rolling-mill bearings. The operating conditions under which rolling-mill bearings function are extremely arduous, and it has been found that by substituting conventional materials for plastic ones, not only the life of bearings increased, but also there was an appreciable reduction in power consumption. In a rolling-mill, where it was usual practice to change the bronze bearings every 6 or 8 weeks, it was found that a set of plastic bearings did not have to be renewed for a period of 20 months after operating under the same conditions.

In a lightweight plastic bicycle which its creators advertise as “the world’s first and only plastic bicycle” virtually all parts are made of plastic. The bicycle weighs only 16 pounds. In addition, the bicycle never needs to be oiled or greased, will not rust and there is no paint which chips off.

So, synthetic plastic materials are now being used in almost every type of industry for one purpose or another.

After-text exercises

1. Answer the following questions.

1. What is the definition of plastics?

2. What are the molecules of plastics composed of?

3. What were plastics used for in the 19th century?

4. Why were the uses of plastics limited?

5. How did the situation change some years later?

6. Can we use plastics instead of metals?

7. What are the advantages of using plastic bearings?

8. Would you like to have a plastic bicycle? Why?

2. Are the following statements True or False? If False, say why.

1. Plastic materials can be found in nature.

2. The properties of plastics depend on the size of the molecules of which they are composed.

3. The first synthetic plastic was developed in 1869 but it wasn’t used because of its brittleness.

4. Plastics are applied only in a few branches of industry.

5. Plastics are fashioned under heat and pressure.

6. Plastics cannot take the place of metals as they are not sufficiently hard.

7. When they started using plastic bearings instead bronze ones in a rolling-mill the power consumption was reduced.

3. Fill in the blanks with prepositions.

1. The term “plastics” is derived … the Greek word “plasticos”.

2. The properties of plastics depend … the size of the molecules.

3. The molecules of plastics are composed … carbon, nitrogen, oxygen, etc.

4. It was an organic compound which formed a strong rigid material … heat and pressure.

5. This material was found suitable … a wide variety of applications.

6. We now hear … unlimited possibilities of plastics.

7. They are sufficiently hard to take the place … metal parts … most purposes.

8. Rolling-mill bearings function … extremely arduous conditions.

9. The plastic bicycle will not rust and there is no paint that chips … .

4. Matching exercise. Form the word combinations.

Plastic






structures

Long-chain






resistance

Semisolid






materials

Synthetic






resin

To take






molecules

Chemical






plastic

Commercial






possibilities

Plastic






significance

Unlimited






place

5. Open the brackets choosing the correct forms of the participles. Translate the sentences into Russian.

1. A positively (charged, charging) particle having the mass of the electron was discovered in 1932. 2. The scientist found that X-rays (producing, produced) were complex. 3. According to this theory (dealt with, dealing with) atomic structure, the nucleus is a very small, compact, central part of an atom. 4. Oppositively (charged, charging) particles exert forces of attraction on one another. 5. The work (doing, done) by these research-workers resulted in many new discoveries. 6. The investigation (following, followed) by many experiments was of great importance. 7. The nuclei (formed, forming) in this reaction are unstable.

6. Put the verbs in brackets in one of the Continuous tenses, mind the voice.

1. The test on plastics and their properties ... (to write) from 10.15 till 11.00. 2. When you called yesterday I ... (to read) about bearings. 3. Why ... (to pack) they this vase so long? – It should be done thoroughly, the vase is brittle. 4. You should use this absorbent once more, next time it ... (to retain) moisture for a longer period of time. 5. Look! This film ... (to burn). Bring the fire extinguisher. 6. Don`t buy this car. Can`t you see that it`s in bad condition: the body ... (to rust) and it ... (to rust) further. 7. The consumption of this chemicals ... (to count) by the scientists for two days. Today they will tell us the results. 8. Synthetic plastic materials now ... (to use) in almost every type of industry.
7. Discuss with your friends the information you have got from the text.

8. Get ready to speak about plastics, their properties and their applications.

Вернитесь к учебным целям УБ-3 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о пластиках, их свойствах и их применении, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться со свойствами и видами стали. Этому посвящён учебный блок 4 (УБ-4).

Учебный Блок 4 (УБ-4)

“STEEL”

Цели:

	Вы должны знать:

1. Грамматика:

- Герундий
2. Лексика:

Ключевые слова и словосочетания по теме «Сталь».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Сталь»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. content n



содержание
2. drawback n


недостаток
3. susceptibility n


подверженность
4. quantity n



количество
5. ensure v



обеспечивать
6. toughness n


прочность, жёсткость
7. workability n


обрабатываемость
8. application n


применение
9. alter v



изменять
10. rate n



скорость
11. annealing n


отжиг
12. distortion n


искажение, искривление
13. crack v



трескаться
14. normalizing n


нормализация
15. liable adj


возможный, вероятный
16. contract v


сжиматься
17. quenching n


закалка
18. relieve v



снимать, уменьшать
19. tempering n


отпуск
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Ferrous material, structural material, susceptibility to rust, household appliances, critical temperature, internal stresses, unequal contractions, temperature drop, hardening treatment, maximum performance, cost reduction, changing needs.

4. Look through the text and find some international words.

5. Fill in the table.
	Noun
	Adjective

	susceptibility
	

	workability
	

	toughness
	

	hardness
	

	ductility
	

	brittleness
	

	weldability
	

	toughness
	

	thinness
	

	rigidity
	

	usefulness
	


6. Translate the sentences into Russian. Define the functions of the Gerunds.

1. Solid bodies have the property of keeping their shape without supporting of a vessel. 2. Upon being heated, the molecules begin moving very quickly. 3. If two glass rods are charged by rubbing them with silk, it is possible to watch a very interesting phenomenon. 4. Without being treated this substance cannot be used. 5. At last our research-workers succeeded in getting good results. 6. The teacher insists on carrying out this experiment in our laboratory. 7. Upon carrying out a number of experiments our students solved many interesting problems. 8. By using this law we define a unit charge of electricity. 9. Heating the wire from 0° to 100° increases its resistance approximately by 40%. 10. This experiment shows the increase of reaction velocity with increasing temperature.

7. Find in the text sentences containing Gerunds. Translate these sentences into Russian.

STEEL

Steel is a ferrous material with a carbon content from 0.1% to 1.0%.

As a structural material steel has two drawbacks: its weight and its susceptibility to rust. Yet steel has long been used, and in great quantities, in structural applications from bridges and buildings to ships, automobiles and household appliances. This is because of many advantages of steel. It is superior to other structural materials in strength, toughness, workability and other properties that are critical for such applications. 

We can alter the characteristics of steel in various ways. In the first place, steel which contains very little carbon will be milder than steel which contains a higher percentage of carbon, up to the limit of about 1.5%. Secondly, we can heat the steel above a certain critical temperature and then allow it to cool at different rates. At this critical temperature, changes begin to take place in the molecular structure of the metal. This is called heat-treatment. 

If we heat the steel above the critical temperature and then permit it to cool very slowly, the metal becomes softer than before and much easier to shape. This process is called annealing. (Normalizing is a form of annealing in which the material is cooled in the air). Annealing has one great advantage – it helps to relieve any internal stresses which exist in the metal. For example, these stresses are liable to occur through rapid cooling: metal which we cause to cool rapidly contracts more rapidly on the outside than on the inside and this produces unequal contractions, which may give rise to distortion or cracking. Metal which cools slowly is less liable to have these internal stresses than metals which cool quickly.

On the other hand, by rapid cooling we can make steel harder. We heat it up beyond the critical temperature, and then quench it in water or some other liquid. 

The rapid temperature drop fixes the structural change in the steel which occurred at the critical temperature, and makes it very hard. This kind of hardening treatment is called quenching. 

But a bar of this hardened steel is more liable to fracture than normal steel. We therefore heat it again to a temperature below the critical temperature, and cool it slowly. It helps to relieve the internal stresses, and makes the steel less brittle than before. This treatment is called tempering. The properties of tempered steel enable us to use it in the manufacture of tools which need fairly hard steel. High carbon steel is harder than tempered steel but it is much more difficult to work.

It can no longer be said that a steel product is satisfactory if it is simply a good structural material. Today’s market needs can be classified broadly as: 1) the need for lighter weight; 2) the need for new properties; 3) the need for maximum performance; and 4) the need for cost reduction. 

So, since steel is the most popular structural material available, steel-makers make every effort to meet these changing needs of the markets. 

After-text exercises

1. Answer the following questions.

1. What is steel?

2. What are the advantages and the disadvantages of steel as structural material?

3. How can we alter the properties of steel?

4. What is heat-treatment?

5. What types of heat-treatment are there?

6. How can we make steel harder?

7. What are today’s market needs of steel?

2. Are the following statements True or False? If False, say why.

1. Steel is a non-ferrous material.

2. As a structural material steel has a lot of advantages and no drawbacks.

3. If we heat the steel above the critical temperature changes begin to take place in the molecular structure of the metal.

4. Normalizing is a form of quenching in which the material is cooled in the air.

5. Metal which cools slowly is less liable to have internal stresses than metals which cool quickly.

3. Find the pairs of synonyms.

Distortion, lower, quenching, quickly, deformation, below, rapidly, rapid cooling, reduce, beyond.

4. Find the pairs of antonyms.

Drawbacks, reduce, mild, cool, brittleness, inside, more, beyond, hard, advantages, outside, rapidly, increase, less, slowly, above, ductility, heat.

5. Fill in the gaps with prepositions.

1. As a structural material steel has two drawbacks: its weight and its susceptibility … rust.

2. It is superior … other structural materials … strength, toughness, workability and other properties.

3. We can alter the characteristics of steel … various ways.

4. … the critical temperature, changes begin to take place … the molecular structure … the metal.

5. We can heat the steel … a certain critical temperature and then allow it to cool … different rates.

6. Internal stresses are liable to occur … rapid cooling.

7. Steel-makers make every effort … meet these changing needs … the markets.

6. Translate the following sentences into Russian paying attention to Gerunds. Define the functions of the Gerunds.

1. Alloys are usually prepared by melting metals together and allowing the melt to cool. 2. After having made a number of experiments, scientists and engineers succeeded in creating an automatic interplanetary station. 3. We have learned of his having finished a number of new laboratory experiments. 4. Freon is used in some refrigerating machines; it has the advantage of being nontoxic and noninflammable. 5. The cooling of a gas which occurs when it expands without doing external work is known as the Joule-Thompson effect. 6. Iron has the chemical property of being transformed into other materials. 7. Increasing in temperature increases the kinetic energy of all molecules.

7. Discuss with your friends the information you have got from the text.

8. Read the text “New families of steel products” (See Appendix I). 

9. Get ready to speak about steel, its properties and its treatment. 

Вернитесь к учебным целям УБ-4 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о стали, её видах, её свойствах и о видах обработки, значит, цель достигнута.

Молодец!

Теперь вам следует повторить материал всех четырёх учебных блоков и подготовиться к завершающему тесту.

Желаем успеха!

Учебный Блок Р (УБ-Р)

Обобщение по модулю

1. Вернитесь к интегрирующей цели данного модуля.

Проверьте себя – достигли ли вы поставленных целей. Если вы в чём-то сомневаетесь, то вернитесь к соответствующим разделам проработанных учебных блоков.

2. Обобщите наиболее существенные знания по модулю и выразите их в форме краткого резюме. Для этого ответьте на следующие вопросы:

1. What is the most common metal?

2. When was iron first used?

3. What metal is the heaviest?

4. What metal is the lightest?

5. What are the properties of cast iron?

6. What can you say about steel?

7. What are the advantages and the disadvantages of steel as structural material?

8. What is the most important non-ferrous metal?

9. What is the definition of plastics?

10. Can we use plastics instead of metals?

11. What is the ore?

12. What is a mineral?

13. What is an alloy?

14. What kinds of heat treatment do you know?

3. Если вы испытали трудности, отвечая на поставленные вопросы, то изучите соответствующий учебный материал повторно и обсудите его с товарищем. Также проконсультируйтесь у преподавателя.

4. Если вы уверены в своих знаниях, то приступайте к выполнению обзорного теста – УБ-К.

Желаем успеха!

Учебный Блок – К (УБ-К)

FINAL TEST 4

1. К словам из левой колонки подберите их перевод из правой.

1. tempering
(a) руда
2. quenching
(b) обрабатываемость
3. annealing

(c) проводимость
4. rate

(d) латунь
5. alter

(e) сваривать
6. workability
(f) скорость

7. toughness

(g) ковкость
8. rust

(h) закалка
9. consumption
(i) погружение
10. bearing

(j) магний
11. brittle

(k) углерод
12. inflame

(l) придавать форму
13. mould

(m) извлекать
14. restore

(n) отпуск
15. immersion
(o) отжиг
16. conductivity
(p) подшипник
17. brass

(q) жёсткость
18. weld

(r) ржаветь
19. ductility

(s) составная часть
20. carbon

(t) калий
21. potassium
(u) потребление
22. constituent
(v) хрупкий
23. ore

(w) изменять
24. solidify

(x) восстанавливать
25. extract

(y) воспламеняться
26. magnesium
(z) затвердевать
2. К прилагательному из левой колонки подберите существительное из правой. 

1. internal

(a) properties
8. electric

(h) stress

2. critical

(b) compound
9. alloy

(i) molecules

3. structural

(c) resistance
10. airtight

(j) properties

4. chemical

(d) steel

11. wear

(k) material

5. dielectric

(e) conductivity
12. casting

(l) resistance

6. long-chain
(f) current

13. electric

(m) elements

7. alloying

(g) pot

14. organic

(n) temperature

3. Укажите номера неверных утверждений.

1. Iron was used in the earliest times for making weapons.

2. Iron is present in the hemoglobin of the blood.

3. Steel is a non-ferrous material.

4. Steel castings are more expensive but they are strong and tough.

5. Sodium, potassium, magnesium and aluminium are so-called heavy metals.

6. The solids obtained when two or more metals are mixed are called ores.

7. Copper is used in electrical work because of its high resistance to the flow of the electric current.

8. There are three chief groups of copper alloys: brasses, bronzes and nickel-copper alloys.

9. Plastic materials can be found in nature.

10. Plastics are fashioned under heat and pressure.

11. Plastics cannot take the place of metals as they are not sufficiently hard.

4. К началу утверждения из левой колонки подберите его окончание из правой.

	1. As a structural material steel has two drawbacks …

2. Changes begin to take place in the molecular structure of the metal at … 

3. Plastics can be fashioned under …

4. When we use plastic bearings we get two main advantages …

5. The characteristics of engineering materials depend upon their …

6. Heat-treatment of metals is used to ensure certain desirable properties and to change …

7. All substances offer more or less resistance to the flow of …
	(a) moderate temperatures and pressures

(b) the increased service life and reduction in power consumption

(c) their structural arrangement

(d) an electric current

(e) its weight and susceptibility to rust

(f) chemical composition and physical structure

(g) critical temperatures


- Проверьте результат по ключу (приложение 2)

- Оцените свою работу по шкале оценок.

- Если вы получили положительную оценку, значит, вы не переоценили себя и наша цель действительно достигнута.

- Если же результат отрицательный, то придется ещё поработать над учебным материалом модуля и побеседовать с преподавателем. Всё в ваших руках!

Модуль 4

	Модуль 4 “Electricity and Electronics” (III семестр)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	УБ-0
	
	УБ-1
	
	УБ-2
	
	УБ-3
	
	УБ-4
	
	УБ-5
	
	УБ-6
	
	УБ-P
	
	УБ-K


	
	Название учебных элементов
	Форма занятия
	Количество часов

	УБ-0
	Введение в модуль
	практ. занятие
	2

	УБ-1
	“The electrical properties of materials”
	практ. занятие
	6

	УБ-2
	“Electrical machines”
	практ. занятие
	5

	УБ-3
	“Nature of electric current”
	практ. занятие
	6

	УБ-4
	“Practical units”
	практ. занятие
	6

	УБ-5
	“History of electronics”
	практ. занятие
	6

	УБ-6
	“Some semiconducting materials”
	практ. занятие
	7

	УБ-Р
	Summary
	практ. занятие
	2

	УБ-К
	Final control
	зачёт
	2

	Итого практических занятий:
	42


Интегрирующая цель.

	Вы должны знать:

1. Грамматика:

1. Использование предлога “of”;

2. Притяжательный падеж;

3. Прилагательные с окончаниями -ing, -ed;

4. Обороты there is/ are/ was/ were и т.д.;

5. Сравнительные конструкции;

6. Инфинитивные конструкции (сложное подлежащее, сложное дополнение, конструкция ‘for-to-infinitive’);

7. Страдательный залог;

8. Указательные местоимения;

9. Использование “like” и “as”;

10. Времена группы Perfect ;

11. Использование предлога “for”;

12. Эмфатические конструкции

2. Лексика:

Основную лексику по темам модуля: “The electrical properties of materials”, “Electrical machines”, “Nature of electric current”, “Practical units”, “History of electronics”, “Some semiconducting materials”.
	Вы должны уметь:

Использовать знания грамматики и лексики на различных этапах работы с текстом: при ознакомительном и изучающем чтении, при переводе, а также в устной речи, как в форме диалогов, так и в монологических высказываниях.


Инструкция к работе:

1. Ознакомьтесь со структурой модуля.
2. Выполните входной тест и проверьте результат по ключу (приложение 2).
3. Оцените свою работу по шкале оценок. 
Если Вы получили положительную оценку, то переходите к изучению учебного блока 1 (УБ-1). Если работа выполнена неудовлетворительно, то сначала повторите соответствующие разделы грамматики, а затем приступайте к работе с УБ-1.
4. Следуйте инструкциям блока.

Учебный Блок 0 (УБ-0)

ENTRY TEST 5

Part A: Choose the right variant.
1. Who does this copybook belong to? – It`s ... .
A.
my
B.
mine
C.
of mine
2. This is … .
A.
my father`s laboratory
B.
the laboratory of my father
C.
the laboratory of mine father
3. ... works perfectly in this case.
A.
The law of Ohm
B.
Ohm`s law
C.
Ohm law
4. ... some students working on this project at the moment.
A.
There is
B.
There are
C.
There were
5. ... any significant results of this experiment recently?
A.
Has there been
B.
Were there
C.
Have there been
6. How many pupils ... in your school last year?
A.
was there
B.
there are
C.
were there
7. ... a lot of reasons why I have chosen my speciality.
A.
There are
B. 
There were
C.
There has been
8. I need ... books from the shelf. Could you bring them for me?
A.
those
B.
these
C.
that
9. Who is ... woman over there?
A.
this
B.
that
C.
those
10. May I use ... three chairs? – Of course, I only need the one I`m sitting on.
A.
these
B.
that
C.
those
11. Who do you look ... ? – I`m my mother`s copy.
A.
as
B.
like
C.
-
12. These chemicals are used ... special purposes.
A.
as
B.
like
C.
for
13. The door is ... about two meters high.
A.
of
B.
at
C.
like
14. I`m ... in chemical engineering a lot.
A.
interesing
B.
interest
C.
interested
15. My research is so ... . I`d better choose another topic.
A.
boring
B.
bored
C.
bore
16. My car is not ... big ... yours.
A.
so ... so
B.
as ... as
C.
so ... as
17. Nowadays plastics are used ... other materials. Everything seems to be made of plastic.
A.
less than
B.
more than
C.
less then
18. ... size of clothes ... . His size is number 4, and mine is too.
A.
I wear a bigger ... than my brother.
B.
I wear the same
C.
My brother wears a bigger ... than me.
19. One of the famous scientists working in the field of electrical engineering ... .
A.
says to have made a discovery
B.
tells to have made a discovery
C.
is said to have made a discovery
20. I know ... a very experienced chemical engineer.
A.
him to be
B.
that he to be
C.
he be
21. It wasn`t me ... broke your vase.
A.
which
B.
that
C.
who
22. I ... know everything about plastics! Ask me anything and I`ll answer.
A.
am
B.
not
C.
do
23. I ... my key and cannot enter the house.
A.
has lost 
B.
have just lost
C.
just lost
24. Where ... ?
A.
have today you been
B.
has you been today
C.
have you been today
25. The teacher ... our test-papers by the next lesson.
A.
will have checked
B.
checked
C.
will check
26. My younger brother ... his homework by the time our father came home yesterday.
A.
did
B.
had done
C.
was done
27. I ... my father`s chemicals. I know he will be very angry.
A.
spoilt
B.
have spoilt
C.
spoiled
28. Hydrogen ... widely in present-day science?
A.
Are used
B.
Is being used
C.
Was being used
29. Were you listening to me?! It ... by me!
A.
has just been mentioned
B.
has been just mentioned
C.
was just mentioned
30. An experiment on plastics ... recently.
A.
is being carried out
B.
has been carried out 
C.
have been carried out
Part B: Point out the numbers of sentences which will contain verbs in Perfect tenses when you translate them into English.

1. Они не пригласили ее на вечеринку. 2. Ее речь только что была прервана громким смехом. 3. Сегодня студенты написали контрольную без ошибок. 4. Я не думаю, что мы закончим все приготовления сегодня. 5.Мальчик был зол, потому что его мать не позволила ему сходить на стадион. 6. Этот дом был построен до того, как мы в него переехали десять лет назад. 7. Они часто обсуждают этот фильм. 8. Моя книга будет закончена к завтрашнему вечеру. 9. Когда была посторена эта церковь? 10. После того, как подробно обсудили детали, студенты начали выполнять лабораторную работу.
Учебный Блок 1 (УБ-1)

“The electrical properties of materials”

Цели:

	Вы должны знать:

1. Грамматика:

- Использование предлога ‘of’;
- Притяжательный падеж

2. Лексика:

Ключевые слова и словосочетания по теме «Электрические свойства металлов».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Электрические свойства металлов»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений обращайтесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises

1. Pronounce the following words and memorize them.

1. conductivity n


проводимость
2. charge v



заряжать
3. moisten v


увлажнять, намачивать
4. rod n



стержень, брус, рейка
5. cord n



шнур
6. transmit v


пропускать, проводить
7. solid n



твердое тело
8. disclose v


открывать
9. carry out v


проводить
10. significant adj


выдающийся

11. striking adj


поражающий, поразительный

12. resistive adj


могущий оказать сопротивление

13. magnitude n


величина, размер

14. extent n



степень

15. scale n



масштаб

16. evidently adv


очевидно

17. inverse adj


противоположный

18. quantity n


количество

19. minute adj


мельчайший

20. impurity n


добавка, примесь

21. convert v


превращать
22. insulator n


диэлектрик; изолятор
23. semiconductor n

полупроводник
24. abrupt adj


внезапный
2. Read the following pairs of words, mind the stresses. What part of speech do they belong to?
experiment

experimenter

introduce

introduction
illuminate

illumination 

conduct 

conductor
3. Find in the text sentences with the words from exercises 1 and 2 and translate them into Russian.

4. Translate the following word combinations.

Electrical conductivity, a charged glass rod, to transmit to a distance, to carry out experiments, to be of great technological importance, to compare in the scales of distance, an abrupt change.

5. Look through the text and find names of chemical elements, translate them into Russian and give their symbols (see Appendix III).

6. Translate into Russian. Mind the use of the preposition “of”.

1. The end of a moistened cord. 2. To transmit electricity to a distance of about 1,000 feet. 3. To be of fundamental significance. 4. The size of the universe amounts to 23 orders of magnitude. 5. Further addition of the impurity. 6. To be of great technological importance. 7. In the scales of distance.
7. Look through the text, find sentences with the preposition “of” and translate them into Russian. Say in which sentences “of” denotes the possessive case.

8. Paraphrase the following word combinations using the possessive case.

1. The room of my friend. 2. The questions of my son. 3. The wife of my brother. 4. The table of our teacher. 5. The poems of Pushkin. 6. The voice of this girl. 7. The new club of the workers. 8. The letter of Pete. 9. The car of my parents. 10. The life of this woman.

The electrical properties of materials
The electrical conductivity of materials was first demonstrated in 1792 by the English experimenter Gray. His demonstrating this phenomenon made his name well known at that time.
It was he who touched a charged glass rod to the end of a moistened cord and discovered that the cord transmitted the electricity to a distance of about 1,000 feet.
Today the exploration of the electrical properties of solids is disclosing much more interesting phenomena. We know of many new experiments having been carried out in this field. All these have turned out to be of fundamental significance in the understanding of matter, as well as of great technological importance.

To begin with, the wide range of electrical conductivities exhibited by materials is itself a striking fact. The difference in electrical conductivity between the most conductive substances (for example, copper and silver) and the most resistive (polystyrene) amounts to 23 orders of magnitude.
If we want to understand the extent of this spread, we should compare it with extremes in the scales of distance. One might note, for instance, that the ruler needed to measure the size of the universe is only some 23 orders of magnitude larger than the mile ruler that measures distance on the earth.
Evidently then, the electrical conductivity (or rather its inverse resistivity, the quantity used in statements of Ohm`s Law) is one of the most widely varying of all physical quantities.
The individual materials begin showing great variability in resistivity according to the conditions of temperature, pressure and the mixture of component substances.
If a minute trace of gallium or arsenic (one part per billion) were added to pure germanuium, its conductivity would be increased by two orders of magnitude (nearly 1.000 fold) and would rather make it suitable for using transistors. A tiny further addition of the impurity could increase the conductivity 100,000 fold, converting germanium to a conductor. 
Similarly silicon and metal oxides such as nickel and titanium dioxide are lowered in resistivity by introducing of appropriate impurities. Indeed nickel oxide, which is an insulator in the pure state, is reduced in resistivity by 13 orders of magnitude by adding only one per cent of helium. We know of great changes being produced by changes in temperature.
Thus a semiconductor can be made a conductor by heating it to a high temperature or it can be made an insulator by cooling it to a low temperature.
In contrast, the resistivity of a pure metal is much less increased by heating and reduced by cooling. 
In some cases the change is very abrupt. For example above 150 kelvin vanadium is a semiconductor, when it is cooled its resistivity suddenly jumps and it becomes a good insulator. Some semiconductors and insulators are extremely sensitive to light. Thus upon illuminating, their conductivity may be several orders of magnitude higher than it is in the dark. This phenomenon is called photoconductivity. How can all these facts be explained? What principles account for the great differences in conductivity between metals and insulators, the peculiar properties of semiconductors? All these questions, of course, could be answered. Many scientists are trying to give definite answers, but still many problems remain to be solved.

After-text exercises

1. Answer the following questions.

1. When and by whom was the electrical conductivity of materials first discovered?

2. In what way did Mr. Gray discover that the cord transmitted the electricity to a distance of about 1,000 feet?
3. What is the difference in electrical conductivity between the most conductive substances and the most resistive ones?
4. Is the electrical conductivity one of the most widely varying of all physical quantities.
5. In what case do the individual materials begin showing great variability in resistivity?
6. How can you increase the conductivity of pure germanuium?
7. What should be added to convert germanium to a conductor?
8. How can the resisitivity of nickel oxide be decreased?
9. What effect do changes in temperature produce on semiconductors?

10. At what temperature vanadium is a semiconductor?
11. Describe the phenomenon called photoconductivity.
2. Give synonyms from the text to the following words and word combinations.

To make wet, sudden, tiny, to discover, a transistor, measurement, a number of, admixture, basic.

3. Give antonyms to the following words.

To decrease, low temperature, an insulator, to heat, direct, uncharged.

4. Are the following statements True or False? If False say why.

1. The electrical conductivity of materials was first demonstrated in 1992 by the German experimenter Gray.

2. Today the exploration of the electrical properties of solids is not disclosing any interesting phenomena.

3. The wide range of electrical conductivities exhibited by materials is a striking fact.

4. The electrical conductivity is one of the least varying of all physical quantities.

5. The individual materials begin showing great variability in resistivity according to the conditions of temperature, quantity and the mixture of component substances.

6. The conductivity of germanuium would be increased by ten orders of magnitude if we add to it at least one part per billion gallium or arsenic.

7. The resistivity of a pure metal is much less increased by heating and reduced by cooling. 
5. Find the words which have the same form as nouns and verbs.

Experiment, discover, range, exhibit, explore, turn, amount, extent, rule, order, add, pressure, use, need, increase, trace, mix, change, produce, light.
6. Translate the words in the brackets into English.

1. The electrical (проводимость) of different materials was investigated by many scientists. 2. Today (исследование) of the electrical properties of solids, has revealed many interesting phenomena. 3. To understand (значение) of this investigation we must compare it with the previous one. 4. If а (мельчайший) trace of arsenic were аdded to pure germanium, the conductivity of the latter would increase. 5. Great (изменения) can be produced by increasing temperature. 6. In some (случаях) the change is very abrupt. 7. Some (полупроводники и изоляторы) are extremely sensitive to light. 8. We can`t say exactly what principles (объясняют) the great differences in conductivity between metals and insulators. 9. The resistivity of a pure metal is known to be increased by heating and (понижена) by cooling.

7. Use the following expressions in the sentences of your own.

1) the electrical conductivity of materials; 2) 13 orders of magnitude; 3) the resisitivity of pure metal; 4) addition of the impurity; 5) a minute trace of gallium.

8. Discuss with your friends the information you have got from the text.

9. Read the texts “Conductivity” and “The Metallic Elements” (See Appendix I).
10. Get ready to speak about the electrical properties of materials.
Вернитесь к учебным целям УБ-1 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать об электрических свойствах материалов, значит, цель достигнута.

Вы – молодец!

Теперь вам предстоит познакомиться с различными видами электрических двигателей. Этому посвящён учебный блок 2 (УБ-2).

Учебный Блок 2 (УБ-2)

“ELECTRICAL MACHINES”

Цели:

	Вы должны знать:

1. Грамматика:

- Прилагательные с окончаниями -ing, -ed;

- Обороты с there is/ are/ was/ were и т.д.
2. Лексика:

Ключевые слова и словосочетания по теме «Электрические двигатели».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Электрические двигатели»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises
1. Pronounce the following words and memorize them.

1. variety n




разнообразие
2. direct current (d.c.) n


постоянный ток

3. alternating current (a.c.) n

переменный ток

4. shunt n




параллельное соединение

5. series n pl



последовательное соединение

6. induction n



электро-магнитная индукция

7. phase n




фаза; стадия; период

8. field coil n



катушка возбуждения

9. armature n



арматура; броня ( кабеля )
10. winding n



обмотка

11. torque n




вращающий момент

12. mains n pl



питающая сеть; сетевая розетка
13. lathe n




токарный станок

14. partake v




разделять; напоминать

15. stator n




статор ( двигателя )

16. rotate v




вращать(ся)

17. rotor n




ротор

18. core n




сердцевина

19. slot n




гнездо; выемка

20. circumference n


окружность; замкнутая кривая

21. induce v




индуктировать; стимулировать
2. Find in the text sentences with the new words and translate them into Russian.

3. Translate the following word combinations.

To be of three kinds, to be named respectively, the full voltage of the mains, to drive machine tools, wood-working machines, stationary windings, to be similar in construction, squirrel-cage rotor, inverted alternator.

4. Look through the text and find names of motors and translate them into Russian.

5. Translate into Russian. Mind the endings -ing and -ed in adjectives.

1. He is always very tired when he gets home from work. 2. He has a very tiring job. 3. Everyone was surprised that he passed the examination. 4. It was quite surprising that he passed the examination. 5. Tom is interested in electrical motors. 6. Tom finds electrical motors interesting. 7. Jane is bored because her course paper on shunt motors is boring.
6. Look through the text, find sentences with adjectives ending in -ing and -ed and translate them into Russian.

7. Choose the right adjective.

1. We were all horrifying/ horrified when we heard about the disaster. 2. Are you interesting/ interested in football? 3. It was a really terrifying/ terrified experience. Afterwards everybody was very shocking/ shocked. 4. I had never expected to be offered the job. I was really amazing/ amazed when I was offered it. 5. The kitchen hadn`t been cleaned for ages. It was really disgusting/ disgusted. 6. I enjoyed the football match. It was quite exciting/ excited.

8. Find in the text sentences with “there is/ are”.
Electric motors
There is a wide variety of d. c. and a. c. motors. There are shunt motors, series motors, synchronous motors, induction motors, single-, two-, and three-phase motors. They are used to drive various machines.
Direct-current motors are of three principal kinds, and are named according to the manner in which their field coils are connected to the armature. They are named respectively: series, shunt, and compound. 
In the series motors the field windings and armature are connected in series with each other. All the current which passes through the armature passes through the field coils. The field windings are therefore composed of a few turns of thick wire. Starting under heavy load, a series motor will take a large current to provide the huge torque required.
The field coils of shunt motors are connected direct across the brushes, hence they have the full voltage of the mains applied to them. The shunt motor may be called a constant speed motor, and is suitable for driving machine tools, lathes, wood-working machines and any machines requiring a steady speed.
A compound motor has both shunt and series field windings and therefore partakes of the nature of both types of motors. 

Motors for alternating-current circuits may be either single-phase or polyphase (two- or three-phase). They may again be divided into two kinds, named respectively: I. Synchronous; II. Non- or asynchronous, ordinarily called induction motors.
The most widely used a. c. motor is the induction motor. It has two main parts: a) the stationary winding or stator, which sets up a rotating magnetic field, and b) the rotating part of the motor, i. e. the rotor. The rotor of a commercial a. c. motor consists of an iron core with large copper bars placed in slots around the circumference and connected at both ends to copper rings. This is called a squirrel-cage rotor. When a rotor is placed in a rotating magnetic field, a large current is induced in it.
A. c. motors are exactly similar in construction to a. c. generators and may be called inverted alternators, since the same machine may be used as either a generator or a motor.
Synchronous motors are very suitable for large powers, where the machine can be started up without load, and once started run for long periods.
For supplying direct-current power networks, the supply comes first from an alternating-current source and is converted to direct current by synchronous converters or motor-generator sets.

After-text exercises

1. Answer the following questions.

1. Share information on what motors you know.

2. What are the principal kinds of the direct-current motors? 

3. What are the field windings composed of? 

4. Define a series motor.

5. Tell about a shunt motor.

6. Do you know what field windings a compound motor has? 

7. What kinds are a. c. motors divided into? 

8. What is the difference between a. c. motors and a. c. generators? 

9. Where are synchronous motors used? 

10. How is the rotating part of the motor called? 

11. By what machines is alternating-current converted to direct current?

2. Give English variants to the following words and word combinations.

1) двигатель параллельного возбуждения; 2) асинхронный двигатель; 3) инвертирующий генератор переменного тока; 4) двигатель с последовательным возбуждением; 5) двигатель постоянного тока смешанного возбуждения; 6) однофазный двигатель; 7) стальной сердечник.

3. Insert the missing word into the word combinations from the text.

constant _________ motor 

___________ coils 

three- ___________ motor 

direct- ___________ motor 

squirrel- __________ rotor 

rotating ___________ field

4. Are the following statements True or False? If False say why.

1. There is a small variety of d.c. and a.c. motors.

2. Direct-current motors are of four principal kinds.

3. The field windings are composed of a few turns of thick wire.

4. The field coils of shunt motors have the full voltage of the mains applied to them because they are connected direct across the copper bars.

5. The shunt motor is not suitable for driving any machines that require a steady speed.

6. Motors for alternating-current circuits may be only single-phase.

7. The induction motor has two main parts: the stator and the rotor.

8. Synchronous motors run for long periods.

5. Complete the sentences with an adjective ending in -ing or -ed. The first letter(s) of the adjective are given.

1. I seldom visit art galleries. I`m not very in............ in art. 2. We went for a very long walk. It was very ti............ 3. I`m starting a new job next week. I`m quite ex.............. about it. 4. I wouldn`t like to watch this film again. It`s so hor............., there a lot of murders in it!
6. Translate into Russian paying attention to the attributive groups.

1. Both driving and driven units may operate under good conditions.

2. Single-cylinder condensing turbines are built in sizes up to 30,000 kW at 3,600 rpm and 100,000 kW at 1,800 rpm (revolutions per minute).

3. Single-cylinder non-condensing units have been built for 65,000 kW output at 3,600 rpm.

4. The coils of a transformer are called high-voltage and low-voltage windings, or primary and secondary windings.

5. Steam, gas and oil engines were known and used prior to the invention of diesel engine.

7. Complete the sentences with “there is/ are/ was/ were/ has been/ have been”, use “not” where necessary and pay attention to the type of the sentence.

1. I was hungry but ... anything to eat. 2. ... any letters for me? 3. ... seven days in a week. 4. How many students ... in your class? 5. Look! ... an accident. Call an ambulance! 6. We didn`t visit the museum. ... enough time. 7. Ten years ago ... 500 children at the school. Now ... over a thousand. 8. ... 24 hours in a day.
8. Discuss with your friends the information you have got from the text.

9. Get ready to speak about different kinds of electrical motors.
Вернитесь к учебным целям УБ-2 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать об электрических двигателях, значит, цель достигнута.

Поздравляем!

Теперь вам предстоит познакомиться с природой электрического тока. Этому посвящён учебный блок 3 (УБ-3).
Учебный Блок 3 (УБ-3)

“Nature of electric current”

Цели:

	Вы должны знать:

1. Грамматика:
- Сравнительные конструкции
2. Лексика:

Ключевые слова и словосочетания по теме «Природа электрического тока».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Природа электрического тока»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises
1. Pronounce the following words and memorize them.

1. current n



ток
2. matter n



вещество
3. constitution n


строение, состав

4. nucleus n


(атомное) ядро
5. surround v


окружать
6. charge n



заряд
7. revolve v


вращать(ся)
8. tremendous adj


огромный
9. hydrogen n


водород

10. conductor n


провод; проводник
11. terminal n


клемма; ввод/ вывод
12. overlap n, v


наложение; частично совпадать
13. outer adj



внешний
14. cause v



послужить причиной/ поводом

15. wire n



проволока; электрический провод
16. circuit n



цепь, контур; схема

17. rate n



пропорция; коэффициент; степень

2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Electric current, positive nucleus, negative charges of electricity, at tremendous speed, terminals of a battery, outer electron, to be packed closely, the ends of the wire, to provide forces, to migrate from atom to atom, the rate of flow of electrons.

4. Look through the text and find words relating to the phenomenon of electric current, translate them into Russian.

5. Point out comparative constructions in the sentences. Translate into Russian.

1. This Russian scientist carried out more experiments in physics than in chemistry. 2. There are not so many electrons in oxygen as in manganese. 3. To work with radium was as difficult as was to discover it. 4. The number of protons in the nucleus of an atom is the same as the number of neutrons. 5. He spent on his experiments more than his brother. 6. We can use fewer quantity of this matter than you do. 7. A battery costs less than an accumulator.
6. Look through the text, find sentences with comparative constructions and translate them into Russian. 

7. Paraphrase the following word combinations using comparative constructions.

1. You know a bit about electric current but I know more. 2. I need two batteries and you need two batteries as well. 3. There were seventy people at the meeting yesterday, and a year ago there were ninety people. 4. The atom is neutral when it contains equal numbers of electrons and protons. 5. This invention is quite important. That one is important too. 6. I bought 6 bundles of wire, and my colleague bought 2 bundles of wire. 7. I spent one hour watching electrons migrating from atom to atom. My friend spent only thirty minutes on it. 8. The conductivity of copper is 1,7×10-8 Ohm·m, and the conductivity of aluminium is 2,8×10-8 Ohm·m.
NATURE OF ELECTRIC CURRENT

In the modern conception of the constitution of matter it is composed of atoms. The atom is made up of a positive nucleus surrounded by negative charges of electricity, called electrons, which revolve about the nucleus at tremendous speeds. The nucleus consists of a number of protons, each with a single positive charge, and, except for hydrogen, one or more neutrons, which have no charge. The atom is neutral when it contains equal numbers of electrons and protons. A negatively charged body contains more electrons than protons. A positively charged bodу is one which contains fewer electrons than its normal number.
When the two ends of a conductor are connected to two points at different potentials, such as the terminals of a battery we say that there is an electric current in the conductor. What actually happens? 
The conductor has equal numbers of positive and negative charges in its atoms, and we want to know how the charges can be made to produce a current. The atoms in metals are packed so closely that they overlap to some extent, so that it is comparatively easy for the outer electrons to pass from one atom to another if a small force is applied to them. The battery causes a potential difference between the ends of the wire, and thus provides forces that make the negative electrons in the wire move toward the point of higher potential. This electron flow toward the positive electrode is the electric current. Naturally materials differ considerably in the ease with which electrons can be made to migrate from atom atom.
The current will not flow unless there is an electric circuit. The magnitude of the current depends simply on the rate of flow of electrons along the conductor.
After-text exercises

1. Get ready to answer the following questions.

1. Define an atom. 

2. What does the nucleus consist of?

3. When is the atom neutral? 

4. What do you call a negatively charged body? 

5. Tell what a positively charged body is.

6. Give the definition to an electric current.

7. What makes the negative electrons in the wire move toward the point of higher potential?

8. In what way do materials differ?

9. What does the magnitude of the current depend on?

2. Give synonyms from the text to the following words and word combinations.

Composed of, one, the same, to supply, to move, a stream, to rotate.

3. Give antonyms to the following words.

Positive, an electron, an insulator, difficult, inner.

4. Are the following statements True or False? If False say why.

1. In the modern conception of the constitution of matter it is composed of protons.

2. When the two ends of an insulator are connected to two points at different potentials we say that there is an electric current in the insulator.

3. Hydrogen consists of three neutrons.

4. It is easy for the outer electrons in the atoms of metals to pass from one atom to another if a small force is applied to them becuase the atoms are packed quite close to one another.

5. Electrons revolve about nucleus at very low speeds.

6. The current will not flow if there is no electric circuit.
5. Choose appropriate comparative constructions from the brackets and insert them into the gaps (as...as, not so...as, more...than, lower...than, the same...as).

1. My friend is interested ... in studying electrical conductivity ... in studying magnetism. He reads a lot on conductors and semiconductors.

2. These scientists are ... interested in the multitude of compounds of which matter is comprised ... in its conductivity. They`re testing both the multitude of matter compounds and their conductivity.
3. I think this experiment is very important, but your attitude to the experiment is ... serious ... mine.

4. This material has ... number of positive and negative charges in its atoms ... the one we have tested. Their numbers are equal.

5. A semiconductor has a ... conductivity ... a conductor.

6. Insert appropriate prepositions.

1. Matter is composed ... atoms. 2. The atom is made up ... a positive nucleus surrounded ... electrons. 3. Electrons revolve about the nucleus ... tremendous speeds. 4. You need to connect the wire ... the terminals of a battery. 5. It is not so difficult ... me to carry out the experiment alone. 6. We should not apply a lot of force ... metals to make outer electrons migrate from one atom to another. 7. Electric current is the flow of electrons ... the positive electrode. 8. Charged atoms differ from uncharged ... the proportion of electrons to protons. 9. The success of our examination test depends ... our knowledge of the subject.
7. Use the following expressions in the sentences of your own.

A negatively charged body, from negative to positive, from one atom to another, a number of protons, a single positive charge, neutral number of electrons and protons, to differ in the ease.

8. Discuss with your friends the information you have got from the text.

9. Read the texts “Branches of Electricity”, “Electricity and Magnetism” (See Appendix I).

10. Get ready to speak about electricity and the nature of electric current.
Вернитесь к учебным целям УБ-3 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать об электричестве, его разделах и об электрическом токе, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться с основными единицами измерения в электротехнике. Этому посвящён учебный блок 4 (УБ-4).

Учебный Блок 4 – (УБ-4)

“Practical units”

Цели:

	Вы должны знать:

1. Грамматика:

- Инфинитивные конструкции (сложное подлежащее, сложное дополнение, конструкция ‘for-to-infinitive’);

- Страдательный залог;

- Указательные местоимения
2. Лексика:

Ключевые слова и словосочетания по теме «Практические электрические единицы измерения».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Практические электрические единицы измерения»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. engineering n


инженерное искусство; машиностроение

2. resistance n


сопротивление
3. electromotive adj

электродвижущий

4. join v



присоединять; соединять
5. cell n



элемент 

6. substance n


вещество

7. offer v



предлагать
8. insulator n


диэлектрик, изолятор
9. represent v


представлять
10. succession n


последовательность; непрерывный ряд

11. series n



последовательное соединение

12. steady adj


устойчивый; равномерный; постоянный
13. direct adj


постоянный; прямой; непрерывный

14. constant adj


неизменный, устойчивый, константный

15. equation n


уравнение; равенство

2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Electrical engineering, electromotive force, resistance power, potential difference, to be represented by a Greek letter, to equal 1 Ohm, to be connected in succession, to be in parallel, direct current.

4. Look through the text and find names for practical units in electrical engineering, translate them into Russian.

5. Point out sentences with subjective-with-the-infinitive constructions. Don`t mix them with the cases of the Passive Voice. Translate all the sentences into Russian.

1. This substance is reported to be used in the inventions of the well-known scientist. 2. He is said to have discovered the electromotive force. 3. Radium was discovered by the Curie couple. 4. A new equation was offered to be used in our calculations. 5. Newton`s second law of motion is represented by the following equation: F=ma. 6. Ohm is known to introduce the practical unit of resistance. 7. Insulators are known to be of two types: positive and negative.
6. Look through the text, find sentences with subjective-with-the-infinitive constructions and translate the sentences into Russian. What other infinitive constructions do you know?

7. Define infinitive constructions in each sentence (complex object, complex subject, for-to-infinitive construction).

1. He is known to have investigated the properties of this substance. 2. I know you to be interested in electrical engineering. 3. They reported the experiment to have been carried out in the central laboratory. 4. It was impossible for him to learn all the equations. 5. It is not for us to decide what to do. 6. It was said to be the most complicated part of the research. 7. I thought him to join our physics lessons. 8. For them to do this experiment on electric current was challenging. 9. It is considered to be one of the easiest ways to control the shunt motor. 10. It was informative for me to read the book on a.d.c. circuit our teacher had recommended.

8. Look through the text, find sentences with demonstrative pronouns and translate them into Russian. What other demonstrative pronouns do you know?

PRACTICAL UNITS

The main units in electrical engineering are those relating to current, pressure or voltage, resistance power and energy. 

Current is that which flows along the conductors forming the electric circuit. It is measured in amperes. Pressure, potential, voltage, or electromotive force is that which causes a current to flow between two points when they are joined by a conductor. The unit is the volt.
The total pressure generated by a cell or generator is called its electromotive force (e.m.f.). The difference in pressure between any two points in a circuit is simply known as the potential difference, voltage, or pressure of the circuit. The opposition which a substance offers to the flow of current through it is called its resistance. Substances having a small resistance, such as metals and most liquids are called conductors, those offering a high resistance are called insulators. The unit of resistance is the ohm, it is accepted to be represented by the Greek letter Ω. A megohm equals one million ohms. 
When resistances are connected in succession to form a circuit, they are said to be connected in series. The total resistance of such a circuit is the sum of all the resistances. Resistances connected to the same terminals are said to be in parallel.
In a circuit in which a steady direct current is flowing there is a direct relation between the current, voltage, and resistance, temperature remaining constant, and this is expressed by what is known as Ohm`s law.
The law is represented by the following equation:

	I = 


	E ,

R
	where I – current in amperes

          R – resistance in ohms

          E – voltage in volts


The power in a d. c. circuit is found from the product of the amperes flowing in it and the pressure at its terminals. The unit of power is the watt. It is the power in a circuit when a current of one ampere flows under a pressure of one volt. The practical unit of electrical energy is the kilowatt-hour (kwh). It is the energy transformed in a circuit when the power is one kilowatt and the time taken is one hour. In general practice this value is spoken of as a unit, and is the basis of charges for electrical energy.
After-text exercises

1. Get ready to answer the following questions.

1. Enumerate the main units in electrical engineering.
2. What is an ampere? 

3. Dwell on the volt.

4. Tell about the watt.

5. What is the difference between an insulator and a conductor? 

6. Define electromotive force.

7. What is the unit of resistance?

8. Name the two types of resistance connections.

9. What do you know about Ohm`s law?

10. What is the practical unit of electrical energy?
2. Are the following statements True or False? If False say why.

1. The main units in electrical engineering are those relating to current, pressure or voltage, resistance power and energy.

2. Electric circuit is formed by the current flowing along semiconductors.

3. Ohm is represented by the Greek letter Ω.

4. A megohm equals one thousand ohms.

5. The total resistance of a circuit in which resistances are connected in series, is the sum of all the resistances.

6. Substances with high resistance are called conductors.

7. The power in a d. c. circuit is found from the product of the amperes flowing in it and the pressure at its terminals.
3. Fill the gaps with appropriate indicative pronouns.

1. ... chair is mine. Take ... one over there. 2. ... things are from the laboratory. Put them aside. 3. Who is ... woman over there? 4. Whose is ... room in the photo? 5. Which shoes do you like most? ... or ...? 6. Do you like my present? – Of course, where did you get ... picture? 7. Are ... children yours? Call them. I want to introduce myself. 8. ... sandwich is mine! Why are you eating it?! 9. ... book belongs to me. Bring it, please.
4. Change the following sentences according to the model.
It is known that an insulator contains few free electrons.

An insulator is known to contain few free electrons.

1. It is known that an electric current is a stream of electrons driven through a conductor. 2. It is considered that the electric current flows from the negative to the positive terminal. 3. It is said that the electrons pass from one atom to another. 4. It is known that various substances differ markedly in electrical conductivity. 5. It is supposed that every student knows such fundamental terms as intensity of current, voltage, electromotive force, and resistance.
5. Paraphrase the sentences using infinitve constructions.

1. We learnt Ohm`s law with great difficulties. 2. It is considered that Einstein`s laws work perfectly. 3. People say that to study maths is necessary for everyone. 4. I think that he is in the laboratory now. 5. I don`t like doing sums. It is boring for me. 6. They reported that the experiment was likely to be finished. 7. Everybody knows that the unit of power is watt.

6. Insert appropriate prepositions.

1. Electrical engineering relates ... current, pressure, resistance power and energy. 2. Current flows ... the conductors. 3. Current is measured ... amperes. 4. What is the difference ... these two electrical units? 5. The resistances connected ... succession to form a circuit are called series resistance. 6. Parallel resistance is when resistances are connected ... the same terminals. 7. You need to measure the pressure ... the teminals. 8. The watt denotes the power in a circuit when a current of one ampere flows ... a pressure of one volt.

7. Put the following sentences into the Passive voice.

1. We did the task in electrical engineering some days ago. 2. Scientists use this substance to carry out research in physics. 3. They offered my groupmate to join their laboratory classes. 4. Several cells constitute a battery. 5. Next time we will deal with insulators. 6. They will discuss this book at the next conference. 7. We were attending the lectures in chemistry the whole year. 8. I had received the telegram the day before. 9. I am preparing the report on practical units right now. 10. She will have read the article by three o`clock tomorrow and then will give it to me.
8. Translate the following sentences into English and use them in the sentences of your own.
1. Материя состоит из атомов. 2. Атом состоит из положительно заряженного ядра и отрицательно заряженных электронов, движущихся вокруг ядра. 3. Электроны могут переходить от одного атома к другому. 4. Ток течет по проводникам, образуя электрическую цепь. 5. Студент должен знать такие термины, как ток, напряжение, Э.Д.С. и сопротивление.

9. Discuss with your friends the information you have got from the text.

10. Get ready to speak about the main units in electrical engineering.
Вернитесь к учебным целям УБ-4 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о единицах измерения, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться с историей электроники. Этому посвящён учебный блок 5 (УБ-5).

Учебный Блок 5 – (УБ-5)

“History of electronics”

Цели:

	Вы должны знать:

1. Грамматика:

- Разница между “like” и “as”;

- Времена группы Perfect
2. Лексика:

Ключевые слова и словосочетания по теме «История электроники».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «История электроники»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. deal with v


иметь дело

2. device n



прибор, устройство
3. semiconductor n

полупроводник
4. processing n


обработка
5. application n


применение, использование
6. rectifier n


выпрямитель

7. utilize v



использовать, расходовать

8. hole n



дыра; отверстие; прорезь

9. convert v


преобразовывать

10. gauge v



измерять, производить измерения

11. keynote n


основная идея

2. Practise pronouncing these words.
Science

['saıәns]


Vacuum

['vækjυәm]
Processing

['prәusesıŋ]


Gaseous

['gæsıәs]
Rectifier

['rektıfaıә]


Hydrolysis

[haı'drolәsıs]
Chemistry

['kemıstrı]


Gauging

['geıʤıŋ]
3. Find in the text sentences with the words from exercises 1 and 2 and translate them into Russian.

4. Translate the following word combinations.

Devices operated by, electric charges, a complex definition, gaseous electron tubes, wireless telegraphy, to come into its own, large-scale industrial operations, to start a new era, outer space, shortly speaking.

4. Look through the text and find international words, translate them into Russian.

5. Point out the difference in the use between ‘like’ and ‘as’ in the sentences. Translate the sentences into Russian.

1. Electron tube is used as a sensitive detector. 2. In many cases the electron circuit performs the same functions as some mechanical or other type of devices. 3. This robot works like a human being. 4. Computers are classified as to the functions they can perform. 5. What is your brother? – He`s testing telescopes, like me. 6. It is not quite easy. It`s like splitting the atom. 7. You should have done it as I showed you. 8. As a result electronic devices are very versatile. 9. As the fragments fly apart, they collide with nearby atoms causing them to move more rapidly. 10. Special-purpose computers are widely used as well.

6. Complete the following sentences with either “like” or “as”.

1. Do you think Ann looks ... her mother?. 2. Why didn`t you do it ... I told you? 3. He never listens. Talking to him is ... talking to a wall. 4. Tom`s idea seemed a good one, so we did ... he suggested. 5. This coffee is terrible. It tastes ... water. 6. She`s really a good swimmer. She swims ... a fish. 7. Suddenly there was a terrible noise. It was ... a bomb exploding.
7. Find in the text sentences which contain verbs in Perfect tenses, translate them into Russian.
HISTORY OF ELECTRONICS

Electronics is the science dealing with devices operated by control of the movement of electric charges in a vacuum, in gases, or semiconductors; or with the processing of information or the control of energy by such devices. This definition covers the whole complex family of vacuum and gaseous electron tubes and their applications. It also includes metallic contact or semiconductor rectifiers and the transistors which utilize the control of electrons or positive charges (holes) to process information or to convert energy.
Electronics was born in the 19th century. Like hydrolysis or chemistry it has come into its own only recently. Electronics first established itself, however, in wireless telegraphy. Industrial applications of electronics include control gauging, counting, heating, speed regulation, etc. But in a larger field, electronics leads to automatic control of large-scale industrial operations.
Today, electronics has started a new era. Electronic devices are doing simple, but human-like thinking. Some industries are controlled by electronic robots. Automation is the industrial keynote of the day. Planes and rockets are electronically controlled. Some radiotelescopes work like radar to receive radio waves from outer space. Shortly speaking, electronics is not so much a new subject as a new way of looking at electricity.
After-text exercises

1. Get ready to answer the following questions orally.

1. Define electronics.

2. When was electronics born? 

3. Where did electronics first establish itself? 

4. What does electronics lead to in a larger field? 

5. Tell what thinking electronics is doing.

6. In what branches of science and technology is electronics used?

2. Find synonyms from the text to the words.

To use, to change, to set up, putting in order, main idea.

3. Find antonyms from the text to the words.

Simple, partial, wired, small scale.

4. Are the following statements True or False? If False say why.

1. The definition for electronics covers only a part of the complex family of vacuum and gaseous electron tubes and their applications.

2. Transistors utilize the control of protons to process information or to convert energy.

3. Electronics appeared in the 19th century.

4. Electronics first established itself in wired television.

5. Electronics leads to automatic control of large-scale industrial operations.

6. Some industries are controlled by electronic robots.

7. Some radiotelescopes work like radar to receive radio waves from other countries.
5. Fill the gaps with “like” or “as”.

1. He`s been learning English for a few years but he still speaks ... a beginner. 2. My feet are really cold. They`re ... blocks of ice. 3. Margaret once had a part-time job ... a tourist guide. 4. His house is full of lots of interesting things. It`s ... a museum. 5. Have you ever worked ... a labourer on a building site? 6. Your English is very fluent. I wish I could speak ... you. 7. You needn`t take my advice if you don`t want to. You can do ... you like. 8. The weather`s terrible for the middle of summer. It`s ... winter. 9. He`s thirty-five but he sometimes behaves ... a child.
6. Put the verbs in brackets in one of the Perfect tenses. Mind the voice and the place of the adverb.
1. The field coils will have the full voltage of the mains only after they ... (to connect) direct across the brushes. 2. We ... (to consider) the chemical properties of this metal, and as a result we must mention that they vary widely in the degree of chemical activity. 3. This work already ... (to do) by a group of foreign scientists. 4. You may enter this room now. They already ... (to give) examination. 5. After they ... (to purify) the water they could use it for drinking. 6. They already ... (to finish) their experimental work and now they can write the report. 7. The teacher just... (to tell) us to use a solution with the resistance of about the same order of magnitude as the resistances in the previous solution. 8. The resistance of tin to the action of air and water ... (to take) into account, and as a result it is used to coat other metals. 9. The resistances in these and other frequently used conductors carefully ... (to measure) by now. 10. My research paper in hydrolysis ... (to complete) before the beginning of the exams next month.
7. Insert appropriate prepositions.

1. What does electronics deal ... ? 2. Look ... that bare conductor! It`s dangerous to leave it like this. 3. What does you research lead ... ? 4. This machine is operated ... a number of mechanisms. 5. Can particles move ... vacuum ? 6. Has it come ... its own soon?
8. Ask as many questions on the sentences as you can.
1. Like hydrolysis or chemistry electronics has come into its own only recently. 2. Control gauging, counting, heating and speed regulation have been included into industrial applications of electronics. 3. Some industries will have been controlled by people until special electronic robots are designed for these purposes. 4. Some radiotelescopes had been used at the station before they were replaced by satellite telescopes. 
9. Discuss with your friends the information you have got from the text.

10. Get ready to speak about the history of electronics.
Вернитесь к учебным целям УБ-5 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать об истории электроники, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться с некоторыми полупроводниковыми материалами. Этому посвящён учебный блок 6 (УБ-6).

Учебный Блок 6 – (УБ-6)

“SOME SEMICONDUCTING MATERIALS”

Цели:

	Вы должны знать:

1. Грамматика:

- Предлог “for”;

- Эмфатические конструкции
2. Лексика:

Ключевые слова и словосочетания по теме «Некоторые полупроводниковые материалы».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Некоторые полупроводниковые материалы»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. investigate v


изучать, исследовать

2. solid adj



твердый
3. obtain v



получать
4. yield v



давать результат, приводить к чему-либо
5. conventional adj

стандартный

6. outcome n


выход, выпускное отверстие; результат

7. distinguish v


находить отличия, различать

8. gap n



глубокое расхождение; промежуток
9. confirm v


подтверждать

10. melt v



плавить(ся)

11. advent n



наступление, прибытие, приход

12. transparent adj


прозрачный
13. solvent n



растворитель

14. thorough adj


доскональный; тщательный

15. vitreous adj


стекловидный, стеклообразный

16. accidental adj


случайный
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

The object of the research, semiconducting materials, amorphous material, alloys of crystalline oxides, on the contrary, chalcogenous glasses, supercooled liquid, lower softening point, to react to moisture, organic solvents, to be soluble in alkalies, vitreous semiconductors, high radiation resistance.

4. Look through the text and find international words, translate them into Russian.

5. Point out emphatic constructions in the sentences. Translate into Russian.
1. It was only after they had passed their last examination that they came to me. 2. It is because of this reaction with water that sodium must be protected from the moisture of the air by being kept under kerosene. 3. It was only after he had read the article twice that he started translating it. 4. It was him who told us about the new phenomenon. 5. I do want to know about what type a given reaction may be. 6. In writing formulas, they do write the symbol for the more positive element first, as in NaCl.
6. Look through the text, find sentences with emphatic constructions and translate the sentences into Russian. 

7. Paraphrase the following sentences using emphatic constructions.

1. One of the most common methods of dissolving precipitates is their chemical conversion into soluble products. 2. After being recrystallized from ethyl alcohol the solid began melting. 3. Our teacher told us about the new laboratory having been built in our Institute. 4. They believe that after having investigated this strange phenomenon they will succeed in solving this problem.
8. Find in the text sentences with the preposition “for” and translate them into Russian.
SOME SEMICONDUCTING MATERIALS

It was the Physico-Technical Institute in Leningrad that first began investigating solid solutions of semiconducting compounds such as metal sulphides, selenides and tellurides. The object of the research was to obtain new semiconducting materials for the industry.
The investigations are known to have yielded interesting results. A synthesis of these compounds gave a final product which turned out to be an amorphous material whose physicochemical properties were similar to those of glass. This glass was found to differ from the conventional oxide glass only in colour.
It has long been established that alloys of crystalline oxides of certain metals form a wide range of glasses. If alloys of metal oxides form glasses, it would be natural to expect that their chemical analogues, namely, sulphides, selenides and tellurides should also form glasses. Therefore, the new interesting result obtained was by no means surprising or accidental. On the contrary it was the logical outcome of the effort.
To distinguish this group of glasses from the conventional oxide glasses we shall call them chalcogenous glasses. It has to be noted that there is no gap between oxide and chalcogenous glasses.
According to D.I. Mendeleyev glass is a supercooled liquid. This definition has been widely confirmed. It has been shown that by creating a set of required conditions for cooling a melt it is possible to obtain in glassy form many substances surrounding us. However, as a rule they are obtained in very small quantities.
Until recently glass as a material for practical use was represented only in the form of oxide glasses. Today we can speak of the advent of another class of glasses – of a new material for a wide range of uses. What are the properties of those glasses?
If we considered the properties of chalcogenous glasses we could see that they could be distinguished for their transparency, the region of this transparency covering a range from 0.7 to at least 25 micrones. When compared with the oxide glasses they have a far lower softening point. They do not react to moisture, acids or organic solvents. They are soluble in alkalies. They are distinguished for their stability. 
It would be interesting to state that they can be classed with typical semiconductors. Their conductivity turned out to reach the conductivity which is 1,000 times higher than that of such classical semiconductor as crystalline selenium. 
Having carried out a series of experiments the scientists learned that the conduction of glass was of a purely electronic character that is why this new class of substances might be called “vitreous semiconductors”. A very important feature of these semiconductors is high radiation resistance. The conductivity of vitreous semiconductors is hardly affected by any form of radiation.
Vitreous semiconductors were applied in electronics for their photoelectric properties. They were first used in TV tubes. Thanks to their radiation resistance tubes working on vitreous semiconductors are the only ones that are suitable for operation in outer space. Vitreous semiconductors are now being used for the development of a technique for obtaining a photographic image without the use of chemicals. Many institutes and scientists are conducting thorough investigations on vitreous semiconductors.

After-text exercises

1. Answer  the following questions.

1. What did the Physico-Technical Institute in Leningrad first begin to investigate? 

2. What was the object of this research? 

3. Tell about the final product.
4. Do you know what the alloys of crystalline oxides of certain metals form? 

5. What glasses are called chalcogenous? 

6. In what way does D.I. Mendeleyev define glass? 

7. Name the types of glasses you know.

8. What are the properties of chalcogenous glasses? 

9. What is the difference between oxide and chalcogenous glasses? 

10. What is the conduction of glass? 

11. What class of substances can we call “vitreous semiconductors”? 

12. Enumerate the properties of vitreous semiconductors.
2. Find the pairs of antonyms and remember them.

Hard, solid, wide, liquid, cool, low, narrow, heat, big, small, suitable, soft, high, unsuitable.

3. Find the pairs of synonyms and remember them.

Thanks to, to get, to require, finally, to obtain, usual, due to, to demand, at last, ordinary.
4. Form the nouns corresponding to the following verbs.

To produce, to define, to lengthen, to distribute, to investigate, to require, to expect, to conduct, to classify, to resist, to use, to develop, to establish.

5. Say whether these sentences are True or False. If False, say why.

1. The Physico-Technical Institute in Leningrad was the second to investigate solid solutions of semiconducting compounds such as metal sulphides, selenides and tellurides.

2. The glass they found was different from the conventional oxide glass only in density.

3. The new result obtained by the Institute was surprising because the scientists came to the cunclusion that chemical analogues of metal oxides, namely, sulphides, selenides and tellurides should also form glasses. 

4. There is a huge gap between oxide and chalcogenous glasses.

5. It is possible to obtain in glassy form many substances surrounding us only in very small quantities.

6.The region of the transparency of chalcogenous glasses covers a range from 0.7 to at least 100 micrones. 

7. Chalcogenous glasses are quite stable. 

8. The new class of glass might be called “vitreous semiconductors” becuase it possesses some of the properties of semiconductors.

9. Vitreous semiconductors were applied in electronics for their photoelastic properties. 

10. Nowadays no institutes and scientists are conducting any investigations on vitreous semiconductors.
6. Translate the following sentences according to the given models.

Model I. 
It was M. V. Lomonosov who founded the first University in Russia.
(Именно) M. В. Ломоносов основал первый университет в России.
1. It is this article that shows the progress of our industry. 2. It was D.I. Mendeleyev who first classified the elements according to their atomic weights. 3. It is the development of chemical processes that his report deals with. 4. It was not until 1911 that the first theory of atomic structure was suggested. 5. It was in the Soviet Union that the first atomic power station was built. 6. It was the Dutch physicist, Christian Huygens, who offered an explanation for this new phenomenon. 

Model II.

I do know this man very well.
Я действительно знаю этого человека очень хорошо.

1. Though these molecules are very small the examination under a very powerful electronic microscope may show that they do exist. 2. He did carry out this experiment without any outside help. 3. Water does dissolve some substances readily. 4. This metal does conduct electricity well. 5. Though this subject was very difficult for him he did master it well. 6. All of the weight relations in chemical reactions do depend upon the weights of the atoms of the elements. 7. The process of extraction does involve four steps. 8. These electrode reactions, like other chemical reactions, do occur in steps.
7. Find the English equivalents of the following Russian sentences.

1. Именно этот полупроводник был использован в этом приборе нашими научными сотрудниками.
a) This semiconductor was used in this device by our research-workers.
b) It is this semiconductor that was used in this device by our research-workers.
c) Our research-workers used this semiconductor in this device.
2. Именно этот ученый обнаружил необычные свойства этого типа стекла.
a) This scientist revealed the peculiar properties of this type of glass.
b) The peculiar properties of this type of glass were revealed by this scientist.
c) It was this scientist who revealed the peculiar properties of this type of glass.
8. Translate the sentences into Russian, mind the use of “for”.

1. This new machine has been working for twelve hours without stopping. 2. This semiconductor was used for the first time at our plant. 3. The use of charcoal and other adsorbents for the removal of impurities from a substance in solution has long been common practice. 4. For this reason this material couldn`t be used as a conductor. 5. There is one use for which the carbon lamp suits better than the tungsten lamp. 6. Photoelectric cells are known to be used for detecting flaws in certain products. 7. For centuries glass was used for jewelry, ornaments and mosaic.
9. Insert the appropriate prepositions into the gaps.

1. Physicochemical properties of this amorphous material are similar ... those of glass. 2. How do you distinguish semiconductors ... insulators? 3. There is a huge gap ... what we know about the properties of this material and what they really are. 4. To start carrying out experiment we should provide suitable conditions ... this metal. 5. What is chalcogenous glass obtained ...? 6. It can only be represented ... the form of a rod. 7. Chalcogenous glasses are distinguished ... their stability. 8. Can vitreous semiconductors be used ... TV tubes?

10. Translate the words in the brackets into English.
1. A synthesis of these compounds gave а (окончательный) product which turned to be an amorphous material. 2. (Цель) of this research was to obtain new semiconducting materials for the industry. 3. (Чтобы отличить) this group of glasses from the conventional oxide glasses we shall call them chalcogenous glasses. 4. (Наконец) it has been shown that it is possible to obtain in glassy form many substances surrounding us. 5. However, (как правило) these glasses are obtained in very small quantities. 6. When compared with the oxide glasses these glasses have (гораздо более низкую) softening point. 7. (Благодаря) to their radiation resistance tubes working on vitreous semiconductors are suitable for operation in outer space. 8. The (проводимость) of vitreous semiconductors is hardly affected by (любой) form of radiation.

11. Discuss with your friends the information you have got from the text.

12. Read the text “Semiconductors” (See Appendix I).

13. Get ready to speak about semiconductors.
Вернитесь к учебным целям УБ-6 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о полупроводниках, их свойствах и их применении, значит, цель достигнута.

Так держать!

Теперь вам следует повторить материал всех шести учебных блоков и подготовиться к завершающему тесту.

Желаем успеха!

Учебный Блок Р (УБ-Р)

Обобщение по модулю

1. Вернитесь к интегрирующей цели данного модуля.

Проверьте себя – достигли ли вы поставленных целей. Если вы в чём-то сомневаетесь, то вернитесь к соответствующим разделам проработанных учебных блоков.

2. Обобщите наиболее существенные знания по модулю и выразите их в форме краткого резюме. Для этого ответьте на следующие вопросы.

1. When and by whom was the electrical conductivity of materials first discovered?

2. In what case do the individual materials begin showing great variability in resistivity?
3. Describe the phenomenon called photoconductivity.

4. Share information on what motors you know.

5. How is the rotating part of the motor called? 

6. Define an atom. 

7. When is the atom neutral? 

8. Give the definition to an electric current.

9. Enumerate the main units in electrical engineering.
10. What is the difference between an insulator and a conductor? 

11. What do you know about Ohm`s law?

12. Define electronics.

13. In what branches of science and technology is electronics used?

14. Name the types of glasses you know.

15. Enumerate the properties of vitreous semiconductors.
3. Если вы испытали трудности, отвечая на поставленные вопросы, то изучите соответствующий учебный материал повторно и обсудите его с товарищем. Также проконсультируйтесь у преподавателя.

4. Если вы уверены в своих знаниях, то приступайте к выполнению обзорного теста – УБ-К.

Желаем успеха!

Учебный Блок – К (УБ-К)

FINAL TEST 6

1. К словам из левой колонки подберите их перевод из правой.

	1.conductivity

2. inverse

3. terminal

4. matter

5. nucleus
6. shunt

7. rotate

8. core

9. torque
10.circuit

11.resistance

12.insulator

13.induction
	(a) вещество

(b) величина

(c) полупроводник

(d) сопротивление

(e) вращаться

(f) элемент

(g) газообразный

(h) проводимость

(i) сердцевина

(j) прозрачный

(k) постоянный

(l)последовательность

(m) индукция
	14.magnitude

15.yield

16.impurity

17.cell

18.electromotive
19.gaseous

20.rectifier

21.succession

22.semiconductor
23.transparent

24.vitreous

25.equation

26.steady
	(n)стеклообразный

(o)параллельное соединение

(p) клемма

(q) диэлектрик

(r) цепь, контур

(s) выпрямитель

(t) приводить к

(u) равенство

(v)противоположный

(w) атомное ядро

(x)вращающий момент

(y)электродвижущий

(z) примесь


2. К прилагательному из левой колонки подберите существительное из правой. 

1. electrical

(a) electron


10. potential

(j) engineering

2. electrical

(b) motor


11. electron

(k) solvent

3. minute

(c) current


12. wireless

(l) charge

4. alternating
(d) conductivity

13. radio

(m) telegraphy 

5. inverted

(e) waves


14. organic

(n) liquid

6. series

(f) glass


15. electric

(o) tubes

7. chalcogenous
(g) current


16. supercooled
(p) keynote

8. outer

(h) difference

17. industrial
(q) trace

9. positive

(i) semiconductor

18. vitreous

(r) alternator

3. Укажите номера неверных утверждений.

1. The electrical conductivity of materials was first demonstrated in 1992 by the German experimenter Gray.

2. The electrical conductivity is one of the least varying of all physical quantities.

3. The conductivity of germanuium would be increased by ten orders of magnitude if we add to it at least one part per billion gallium or arsenic.

4. There is a wide variety of d.c. and a.c. motors.

5. Direct-current motors are of four principal kinds.

6. Motors for alternating-current circuits may be only single-phase.

7. In the modern conception of the constitution of matter it is composed of protons.

8. It is easy for the outer electrons in the atoms of metals to pass from one atom to another if a small force is applied to them becuase the atoms are packed quite close to one another.

9. Electrons revolve about nucleus at tremendous speeds.

10. The main units in electrical engineering are those relating to current, pressure or voltage, resistance power and energy.

11. Ohm is represented by the Greek letter Ω.

12. Substances with high resistance are called conductors.

13. Electronics appeared in the 20th century. It first established itself in wired television.

14. The Physico-Technical Institute in Leningrad was the second to investigate solid solutions of semiconducting compounds such as metal sulphides, selenides and tellurides. The glass they found was different from the conventional oxide glass only in density.

15. The Institute also discovered that it is possible to obtain in glassy form many substances surrounding us but only in very small quantities.

16. Chalcogenous glasses are very stable. 

4. К началу утверждения из левой колонки подберите его окончание из правой.

	1. The individual materials begin showing great variability in resistivity according to the conditions of temperature, pressure and ... 
2. A semiconductor can be made a conductor by heating it to ... 

3. In the series motors the field windings and armature are connected ... 
4. The most widely used a. c. motor is ... 
5. The magnitude of the current depends simply on the rate of flow of electrons along ... 
6. The total pressure generated by a cell or generator is called ... 
7. Electronic devices are doing simple, but ... 

8. To distinguish this group of glasses from the conventional oxide glasses we shall call them ... 

9. Thanks to their radiation resistance tubes working on vitreous semiconductors are the only ones that are suitable for operation ... 
	(a) the induction motor

(b) its electromotive force

(c) chalcogenous glasses

(d) the mixture of component substances

(e) in outer space

(f) in series with each other

(g) human-like thinking

(h) a high temperature

(i) the conductor


- Проверьте результат по ключу (приложение 2)

- Оцените свою работу по шкале оценок.

- Если вы получили положительную оценку, значит, вы не переоценили себя и наша цель действительно достигнута.

- Если же результат отрицательный, то придется ещё поработать над учебным материалом модуля и побеседовать с преподавателем. Всё в ваших руках!

Модуль 5

	Модуль 5 “Chemical equipment” (IV семестр)
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	Модуль 5 “Chemical equipment” (IV семестр)

	
	
	
	
	
	
	
	
	
	
	
	
	

	УБ-7
	
	УБ-8
	
	УБ-9
	
	УБ-10
	
	УБ-11
	
	УБ-P
	
	УБ-K


	
	Название учебных элементов
	Форма занятия
	Количество часов

	УБ-0
	Введение в модуль
	практ. занятие
	2

	УБ-1
	“Reducing the size of solid materials”
	практ. занятие
	4

	УБ-2
	“Jaw and gyratory crushers”
	практ. занятие
	6

	УБ-3
	“The transportation of solids”
	практ. занятие
	6

	УБ-4
	“The transportation of fluids”
	практ. занятие
	4

	УБ-5
	“Pumps”
	практ. занятие
	6

	УБ-6
	“Meters”
	практ. занятие
	6

	УБ-7
	“Mixing”
	практ. занятие
	6

	УБ-8
	“Evaporation”
	практ. занятие
	6

	УБ-9
	“Drying”
	практ. занятие
	6

	УБ-10
	“Filters”
	практ. занятие
	6

	УБ-11
	“Centrifuges”
	практ. занятие
	6

	УБ- Р
	Summary
	практ. занятие
	2

	УБ-К
	Final control
	зачёт
	2

	Итого практических занятий:
	68


Интегрирующая цель.

	Вы должны знать:

1. Грамматика:

1. Герундий;

2. Степени сравнения прилагательных;

3. Глагол “to be”;

4. Модальные глаголы;
5. Страдательный залог;

6. Инфинитив;

7.Причастие I и II;

8. Выражения “in order”, ”in order to”;

9. Наречие;

10. Артикль;

11. Значения слова “means”;

12. Использование слова “whether”;

13. Условные предложения
2. Лексика:

Основную лексику по темам модуля: 

«Reducing the size of solid materials», «Jaw and gyratory crushers», «The transportation of solids», «The transportation of fluids», «Pumps», «Meters», «Mixing», «Evaporation», «Drying», «Filters», «Centrifuges».
	Вы должны уметь:

Использовать знания грамматики и лексики на различных этапах работы с текстом: при ознакомительном и изучающем чтении, при переводе, а также в устной речи, как в форме диалогов, так и в монологических высказываниях.


Инструкция к работе:

1. Ознакомьтесь со структурой модуля.
2. Выполните входной тест и проверьте результат по ключу (приложение 2).
3. Оцените свою работу по шкале оценок. 

Если Вы получили положительную оценку, то переходите к изучению учебного блока 1 (УБ-1). Если работа выполнена неудовлетворительно, то сначала повторите соответствующие разделы грамматики, а затем приступайте к работе с УБ-1.

4. Следуйте инструкциям блока.

Учебный Блок 0 (УБ-0)

ENTRY TEST 7

Part A: Choose the right variant.
1. Your friend looked upset yesterday. I’m glad he looks … today.

A
more happy
B
happier
C
happy as
2. Where is … post-office, please?

A
the nearest
B
the next
C
nearer
3. That’s … film I’ve ever seen.

A
a good
B
the goodest
C
the best
4. The 22nd of December is … day in the year.

A
the short
B
the shorter
C
the shortest
5. The problem was … we expected.
A
seriouser than
B
more serious than
C
the seriousest than
6. Last month the students … in the Hermitage.

A
are
B
were
C
was
7. I … a doctor when I grow up.

A
shall be
B
am
C
was
8. She … not ill now.

A
are
B
is
C
was

9. I … get up early on Mondays.

A
am able
B
have to
C
may
10. My dentist says I … eat so many sweets.

A
needn’t
B
mustn’t
C
shouldn’t
11. Little children like books with large print. They … read them more easily.

A
should
B
can
C
must
12. You will … speak Spanish in another few months.

A
can
B
have
C
be able to
13. As you … remember, I was always interested in scientific experiments.

A
may
B
have to
C
must

14. Студентов экзаменуют два раза в год.

A
are being examined
B
is examined
C
are examined
15. Мою квартиру отремонтируют к субботе.

A
will be repaired
B
will have been repaired
C
is being repaired
16. Списки всё ещё печатаются.

A
are typed
B
are being typed
C
have been typed
17. Вам сообщат об этом завтра.

A
will be informed
B
will have been informed
C
are informed
18. Земля была покрыта снегом.

A
was being covered
B
was covered
C
had been covered

19. He doesn’t like … questions because he doesn’t know how to answer them.

A
to ask
B
to be asked
20. Be careful with him. He is a very resentful person. He can’t bear … .

A
to joke
B
to be joked at
21. He doesn’t like … at other people.

A
to laugh
B
to be laughed
22. Look, a ship can … in the distance.

A
see
B
be seen

23. Here is the letter … by me yesterday.

A
receiving
B
received
24. Do you know the girl … in the garden?

A
playing
B
played
25. The book … by this scientist is very interesting.

A
writing
B
written
26. Translate the words … on the blackboard.

A
writing
B
written
27. His hat … off by the wind was lying in the middle of the street.

A
blowing
B
blown
28. If I … early tomorrow morning, I … jogging.

A
will get up, go
B
got up, am going to go
C
get up, will go
29. If pigs … wings, they … .

A
had, would fly
B
have, fly

C
would have, will fly
30. If the water … to 100°C, it … .

A
will be heated, would boil
B
would be heated, boil
C
is heated, boils

Part B:
I. Point out the numbers of sentences in which -ing form indicates the Gerund.

1. Growing roses takes a lot of care and attention. 2. Mary will stop for a few days at the seaside before going back home. 3. While translating the text I looked up many words in the dictionary. 4. I usually help my mother by washing the dishes and doing the rooms. 5. Entering the room I saw my friends smiling at me. 6. Instead of phoning his friend he went to see him. 7. The boys continued playing football. 8. Watching the playing kittens was great fun for the children.

Учебный Блок 1 (УБ-1)

“REDUCING THE SIZE OF SOLID MATERIALS”

Цели:

	Вы должны знать:

1. Грамматика:

- Герундий
2. Лексика:

Ключевые слова и словосочетания по теме «Дробление твёрдых материалов».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Дробление твёрдых материалов»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений обращайтесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. crush v




дробить, измельчать
2. jaw crusher n



щековая дробилка
3. gyratory crusher n


вращательная дробилка
4. grind v




молоть, измельчать
5. solid n




твёрдое вещество
6. burn v




гореть
7. burner n




горелка
8. accelerate v



ускорять
9. reduction n



уменьшение
10. popular size n



стандартный размер
11. swing-hammer mill n


молотковая мельница
12. ball mill n



шаровая мельница

13. tube mill n



шаровая барабанная мельница

14. ring roll mill n



кольцевая роликовая мельница

15. surface n



поверхность

16. sort v




сортировать

17. diminish v



уменьшать

18. load v




загружать
19. overload v



перегружать
20. perform v



выполнять
21. require v



требовать
22. requirement n



требование
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

To reduce in size, a machine for crushing, solid material, standard size, to make smaller, to take place, to subject to, in order to, a piece of stone, final reduction.

4. Look through the text and find some international words.

5. Translate into Russian. Mind the use of the Gerund.

1. The meaning of the term crushing is reducing the size of solid materials into large or small pieces. 2. Powder is the product of fine grinding. 3. Grinding accelerates burning. 4. Much energy is necessary for making powder. 5. Sorting helps to diminish overloading of the crusher. 6. The materials are crushed for accelerating chemical reactions. 7. Crushed stone is used for road building.

6. Look through the text, find sentences with gerunds, define their functions and translate the sentences into Russian.

7. Give the four forms of the following verbs.

Reduce, be, crush, have, use, grind, make, produce, do, load, perform, subject, bring, take, get, burn.

REDUCING THE SIZE OF SOLID MATERIALS

Crushing and grinding are processes of the mechanical reducing of the size of solid materials. These operations are often used in chemical industry. In the result of them the surface of solid materials becomes larger. This accelerates all other processes to which the materials are subjected. For example, burning is faster and more complete when coal is crushed into small lumps. Very often we crush and grind solid materials in order to accelerate chemical reactions.

The difference in the terms “crushing” and “grinding” is not large. Crushing is breaking a solid material into pieces of different sizes. One reduction is necessary for this. When we want to get powder, we use three reductions. The final reducing of materials into powder is called grinding.

Solid materials from mines are brought to the breaker where they are reduced in size. Some materials are reduced to graded sizes, such as crushed stone for road building, anthracite for furnaces. Other materials are reduced to powder, for example, bituminous coal for powdered coal. In the latter case the reduction takes place in steps. 

The first reduction is performed in a primary crusher which may be of two types: a jaw or a gyratory crusher. The product is stone of 3 in., the popular size of the first stage. The second reduction takes place in swing-hammer mills or crushing rolls. The product of this reduction is 1, 1/2, 1/4 in. Jaw and gyratory crushers of a special construction can also be used for the second reduction. The third, and the final, reduction is performed in ring roll mills, ball mills, tube mills. The product of the final reduction is powder.

Crushing and grinding require a lot of energy. Before crushing it is useful to take away the pieces of the same size as that of the final product. Such sorting diminishes the use of energy and the overloading of the machine.

After-text exercises.

1. Answer the following questions.

1. What operations are called crushing and grinding?

2. What materials can be crushed?

3. How do crushing and grinding influence other processes?

4. Why does crushing accelerate burning?

5. Is there a difference between crushing and grinding?

6. How large is the product of crushing?

7. How many reductions are necessary to get pieces of stone?

8. How many reductions are necessary to get powder?

9. What is grinding?

10. Where is the first reduction performed?

11. How many types of primary crushers do you know?

12. What is the size of the product of the first reduction?

13. What materials can be crushed to graded sizes?

14. Where does the second reduction take place?

15. Is it possible to use jaw crushers for the second reduction?

16. Is it possible to use gyratory crushers for the second reduction?

17. What is the final product of the third reduction?

18. How much energy do crushing and grinding require?

19. What can diminish the use of energy during crushing?

20. What effect does the primary sorting of material give?

2. Give synonyms to the following words and word combinations.

To make, to reduce, to name, to need, the first reduction, standard size, much energy, to crush.

3. Give antonyms to the following words.

To diminish, seldom, primary, liquid, to slow down, big, to unload.

4. Are the following statements True or False? If False, say why.

1. Only liquids can be crushed.

2. We crush materials in order to accelerate chemical reactions.

3. The final reducing of materials into powder is called crushing.

4. Jaw and gyratory crushers are used for the final reduction.

5. Crushing and grinding do not require much energy.

6. Sorting diminishes the overloading of the machine.

7. The difference in the terms “crushing” and “grinding” is not large.

5. Fill in the blanks with suitable words from the text.

Crushing is a process of … reducing of the … of solid materials. Crushing and … are very important processes in … industry. They … chemical reactions and burning. The coal is burning better when it is crushed into … . The … between the terms … and … is not large. One reduction is … for making stones of 3 in. Three reductions are performed for getting … . Jaw and … crushers are used for the … reduction. Crushing requires … of energy. Sorting diminishes the … of the machine.

6. Use the following expressions in the sentences of your own.

1. to take place; 2. to be necessary; 3. in order to; 4. to be called; 5. to be subjected to.

7. Discuss with your friends the information you have got from the text.

8. Get ready to speak about the process of reducing the size of solid materials.

Вернитесь к учебным целям УБ-1 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе дробления твёрдых материалов, значит, цель достигнута.

Вы – молодец!

Теперь вам предстоит познакомиться с различными видами дробилок. Этому посвящён учебный блок 2 (УБ-2).

Учебный Блок 2 (УБ-2)

“JAW AND GYRATORY CRUSHERS”

Цели:
	Вы должны знать:

1. Грамматика:

- Степени сравнения прилагательных;

- Глагол “to be”
2. Лексика:

Ключевые слова и словосочетания по теме «Виды дробилок».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Виды дробилок»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. crushing n


дробление
2. construction n


конструкция
3. capacity n


мощность, производительность
4. gyration n


вращение
5. discharge v


разгружать
6. chamber n


камера
7. top n



верх
8. bottom n



низ
9. jaw n



щека
10. frame n



каркас, рама
11. shaft n



вал
12. suspend v


подвешивать
13. spring n



пружина
14. iron n



железо
15. cast iron n


чугун
16. abrasion n


стирание, трение, износ
17. surface n


поверхность
18. advantage n


преимущество
19. disadvantage n


недостаток
20. stroke n



ход, такт
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Coarse crushing, complex in the construction, uninterrupted gyration, V-shaped chamber, anvil jaw, swinging jaw, abrasive conditions, concave surface, working stroke.

4. Look through the text and find some international words.

5. Translate the sentences into Russian. Mind the use of the verb “to be”.

Primary crushing is reducing the size of solid materials into pieces. The construction of the jaw crusher is very simple. This is its advantage. The faces of the jaw crusher are straight. There are two jaws in the crusher. The movable jaw is called a swinging jaw. The stationary jaw is fastened in the frame. Crushing is performed in 10 cycles. It is easy to operate the jaw crusher. There are three main types of jaw crushers.

6. Give the four forms of the following verbs.

Crush, use, have, introduce, bring, discharge, make, be, suspend, move, perform, do, produce.

7. Translate the sentences containing adjectives in their degrees of comparison into Russian.

The commonest device for reducing the size of solid materials is a crusher. The most usual type of crusher is a jaw crusher. A tube mill gives a finer product than a gyratory crusher does. Powder contains the finest pieces of solid materials. Jaws are made of manganese steel which stands the most abrasive conditions. The jaw crusher is simpler in the construction than the gyratory crusher.

8. Form the superlative and the comparative degrees of the following adjectives.

Large, simple, easy, wide, complex, narrow, small, big, good, bad.

9. Find in the text sentences with adjectives in their degrees of comparison. Translate the sentences into Russian.

JAW AND GYRATORY CRUSHERS

Primary or coarse crushing is the process of reducing the size of solid materials to some pieces which can be large or rather small. There are two types of crushers which are used for primary reduction: jaw and gyratory crushers. They have many common features in the construction. But jaw crushers are used more often as they are simpler in the construction. It is easier to operate jaw crushers. Gyratory crushers are more complex. But they have some great advantages. For example, the capacity of gyratory crushers is larger than the capacity of jaw crushers. Their second advantage is an even, uninterrupted gyration. The discharge of the final product is continuous. Jaw crushers have a reciprocal movement and the discharge of the final product is interrupted.

In the jaw crusher crushing takes place in a V-shaped chamber which is formed by two jaws and a frame. The chamber is wide at the top and narrow at the bottom. One jaw is called a swinging jaw. The other is an anvil jaw. The swinging jaw moves back and forth working against the anvil jaw which is stationary. The stationary jaw is fastened in the frame. The movable jaw is suspended at one point and receives its motion from the eccentric shaft. The material is introduced at the top of the chamber. When the swinging jaw moves out, the charge slips down. As the jaw moves in, the space in the chamber becomes very small and the material is crushed. Crushing is performed in several cycles. After 8 or 10 slips the crushed material comes to the bottom of the chamber, where it is discharged. At the end of its working stroke the swinging jaw is brought back to its starting point by a special spring.

Both jaws are made of white cast iron, or they are faced with manganese steel. These materials stand hard abrasive conditions well. The faces of the jaw crusher are usually straight; sometimes they may be concave. There are three main types of jaw crushers which are used in different fields of chemical industry. They are: the Blake, The dodge and the fine-reduction crushers.

After-text exercises.

1. Answer the following questions.

1. What process is called coarse crushing?

2. What crushers are used for primary crushing?

3. Do jaw and gyratory crushers have many common features?

4. What are the advantages of the jaw crusher?

5. What is the main disadvantage of the jaw crusher?

6. Has the gyratory crusher a simple construction?

7. What can you say about the discharge in the gyratory crusher?

8. What crusher is used more often?

9. Where does crushing takes place?

10. What parts does the jaw crusher consist of?

11. How are the jaws called?

12. Where is the charge introduced?

13. Is the chamber wide at the top?

14. How does the swinging jaw move in the chamber?

15. What happens to the material when the jaw moves in?

16. How many cycles are necessary to get the final product?

17. What brings the movable jaw to its starting point?

18. Why is the jaw made of manganese steel?

19. How many types of jaw crushers do you know?

2. Fill in the blanks with the correct word from the brackets.

1. The jaw crusher has an … motion. (interrupted, uninterrupted)

    The gyratory crusher has an … motion.

2. The swinging jaw is a … jaw. (stationary, movable)

    The anvil jaw is a … jaw.

3. The large capacity of a crusher is its … . (advantage, disadvantage)

    The small capacity of a crusher is its … .

4. The chamber is wide … . (at the top, at the bottom)

    The chamber is narrow … .

5. The jaw crusher has a … construction. (simple, complex)

    The gyratory crusher has a … construction.

6. The material is … at the end of the process. (charged, discharged)

    The material is … at the beginning of the process.

3. Give synonyms to the following words and word combinations.

Coarse crushing, stationary jaw, movable jaw, substance, uninterrupted.

4. Give antonyms to the following words and word combinations.

Advantage, straight surface, interrupted, charge, anvil jaw, move in, top, wide, simple, large.

5. Fill in the blanks with suitable words from the text.

Coarse crushing is the process of … the size of material to some … . Two types of … are used for coarse crushing. Jaw and … crushers have many … features. There are two … in the jaw crusher. The chamber is formed by the jaws and the … . Crushing takes place between the … jaw and the … jaw. 8 or 10 … are necessary to get the final product. The faces of the jaw are made of … . There are three … of the jaw crushers: the Blake, …, and the fine-reduction type.

6. Discuss with your friends the information you have got from the text.

7. Read the texts “Fine grinders”, “Impact mill” (See Appendix I).

8. Get ready to speak about different types of crushers and grinders. 

Вернитесь к учебным целям УБ-2 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о дробилках разных видов, значит, цель достигнута.

Поздравляем!

Теперь вам предстоит познакомиться со способами транспортировки твёрдых материалов. Этому посвящён учебный блок 3 (УБ-3).

Учебный Блок 3 (УБ-3)

“THE TRANSPORTATION OF SOLIDS”

Цели:
	Вы должны знать:

1. Грамматика:

- Модальные глаголы
2. Лексика:

Ключевые слова и словосочетания по теме «Транспортировка твёрдых материалов».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Транспортировка твёрдых материалов»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. substance n


вещество

2. convey v



перевозить, переправлять

3. operate v



работать, управлять

4. design v



проектировать, конструировать

5. constructor n


конструктор, проектировщик

6. install v



устанавливать

7. conveyor n


конвейер

8. belt
 n



ремень, лента

9. carcass n



каркас

10. cord n



шнур, корд

11. feed v



загружать, подавать

12. discharge v


разгружать

13. speed n



скорость

14. resist v



выдерживать, сопротивляться

15. abrasion n


трение, износ, стирание

16. strength n


прочность

17. service n


служба
18. increase v


увеличивать
19. wear v



изнашиваться
20. remedy v


ремонтировать, чинить
21. angle n



угол
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Vertical transportation, common operation, to design a device, to install a conveyor, chain conveyor, screw conveyor, pneumatic conveyor, rubber belt, cotton cord, nylon cord, steel cord, feeding devices, high speed, low speed, to resist high temperatures, abrasive conditions, to be in service, materials in process, raw material.

4. Look through the text and find some international words.

5. Give the four forms of the following verbs.

Transport, make, depend, know, understand, feed, discharge, load, take, install, design, have, remedy.

6. Match modal verbs with their equivalents.

Can





to be able to

Must





to be obliged to

May





to have to







to be supposed to







to be to







to be permitted to







to be allowed to

7. Find in the text sentences with modal verbs and their equivalents and translate the sentences into Russian.

THE TRANSPORTATION OF SOLIDS

The transportation of solids is a common operation in chemical industry. The transported solids can be: raw materials, materials in process and final products. The choice of the necessary equipment depends on many factors. The most important of these factors are: the capacity necessary, the shape and the size of transported materials and whether they are transported vertically or horizontally. The most important devices of the transportation equipment can be classified as: 1) belt conveyors, 2) chain conveyors, 3) screw conveyors, 4) elevators, 5) pneumatic conveyors. The process of transporting solid materials is called conveying. In order to understand and operate this process chemical engineers and workers must know the construction of conveying devices used.

One of the simplest types of the transporting equipment is a belt conveyor. It consists of an endless belt on which the solids are transported. Besides the belt, the conveyor has a drive, supports, feeding and discharge devices. When the belt is loaded and unloaded by hand (if package goods are transported), the feeding and discharge devices are not used.

The belt is made of rubber. It consists of a core called a carcass and several plies of cotton bonded together with rubber. There is a rubber covering over the carcass. 

The top cover of the belt is usually thicker than the underside covering. Special types of rubber are used for the belt of a large conveyor which works under abrasive conditions. Special sorts of rubber are also used to resist high temperatures and chemical attacks. The commonest cord of the belt is a cotton cord. For higher strengths nylon cords replace the cotton cords. The strongest belts have steel wire instead of cotton cords.

The capacity of the belt conveyor is determined by several factors. The most important of them are: the width of the belt, the shape of it, the size of the material to be transported and the speed of the conveyor. The speed should not be less than 180-200 ft. per minute. On the other hand, it should not be over 500 ft. per minute. Very high speeds increase the wear of the belt and the materials are blown off the belt. There are some more factors to be taken into consideration when the belt conveyor is designed and installed. Mistakes in the construction of the conveyor can be serious and cause many difficulties when it is installed. Some of these mistakes can be remedied after the belt conveyor is in service. But one mistake cannot be remedied: it is impossible to make a narrow belt wider as the size of the transported materials may require.

The belt conveyor is used to transport solids horizontally or at an angle not greater than 15-20 degrees.

After-text exercises.

1. Answer the following questions.

1. Where is the transportation of solids used?

2. What solid materials can be transported?

3. How is the operation of transporting solids called?

4. What are the devices for transporting solids?

5. How many types have the conveyors?

6. What factors does the choice of the conveyor depend upon?

7. Can materials be transported vertically?

8. Can materials be transported horizontally?

9. What conveyor transports materials horizontally?

10. What is the main part of the belt conveyor?

11. Is the movement of the belt continuous?

12. Is the belt made of rubber?

13. What parts does the belt consist of?

14. What is the commonest cord?
15. When is a nylon cord used instead of a cotton cord?

16. When is a steel cord used in the belt?

17. What factors does the capacity of the belt depend upon?

18. Does the wear of the belt depend on speed?

19. What can be the most serious mistake in the construction of the belt conveyor?

20. What angle can the belt conveyor run at?

2. Choose the correct variant out of the two sentences.

1. The belt of the conveyor can be made of wood.

    The belt of the conveyor cannot be made of wood.

2. Rubber can resist high temperatures.

    Rubber cannot resist high temperatures.

3. A belt conveyor cannot transport fluids.

    A belt conveyor can transport fluids.

4. Materials can be blown off the narrow belt.

    Materials cannot be blown off the narrow belt.

5. There can be a feeding device in the conveyor.

    There cannot be a feeding device in the conveyor.

6. Great speeds can increase the wear of the conveyor.

    Great speeds cannot increase the wear of the conveyor.

7. Materials can be transported vertically.

    Materials cannot be transported vertically.

3. Write the following sentences in the Past and in the Future Indefinite Tenses. Make all necessary changes.

1. You must use this equipment. 2. The scientists can test their new apparatus in the laboratory. 3. Our research laboratory must launch a new program this year. 4. He may use these reference books for his report. 5. This plant must provide our research institute with a new type of equipment.

4. Translate the following sentences. Mind the use of modal verbs and their equivalents.

1. She may use this new device for testing her design. 2. The engineer must know all the properties of this material. 3. The scientist is to investigate the unknown. 4. The engineer has to design products, machines and production systems. 5. The students were allowed to test this new device. 6. The width of the belt should correspond to the size of the material. 7. The conveyor should not be overloaded.

5. Fill in the blanks with suitable words from the text.

The transportation of solids is a … operation in … industry. One of the simplest types of the transporting … is a … conveyor. The conveyor has a belt, besides it has a … and … . The belt is made of … . Raw … and materials in … are transported by a belt conveyor. When the belt is loaded by hand the … is not used. The strongest belts have … cords. Very high … increases the … of the belt. The belt conveyor is used to transport solids … .

6. Discuss with your friends the information you have got from the text.

7. Read the texts “Pneumatic conveyor”, “Chain conveyors” (See Appendix I).

8. Get ready to speak about different types of conveyors. 

Вернитесь к учебным целям УБ-3 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе транспортировки твёрдых материалов и о конвейерах разных видов, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться со способами транспортировки жидкостей. Этому посвящён учебный блок 4 (УБ-4).

Учебный Блок 4 (УБ-4)

“THE TRANSPORTATION OF FLUIDS”

Цели:
	Вы должны знать:

1. Грамматика:

- Герундий;

- Страдательный залог
2. Лексика:

Ключевые слова и словосочетания по теме «Транспортировка жидкостей».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Транспортировка жидкостей»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. fluid n



жидкость
2. pipe n



труба
3. fitting n



фитинг, соединительная часть

4. join v



соединять
5. weld v



сваривать
6. flange n



фланец
7. torch n



паяльная лампа
8. hammer n



молот
9. oil n



нефть, масло
10. rate n



скорость
11. valve n



клапан
12. thickness n


толщина
13. superheated adj

перегретый
14. diameter n


диаметр
15. inch n



дюйм
16. foot n



фут
17. cost v



стоить
18. brass n



латунь
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Chemical operation, in a fluid form, iron pipe, low-carbon steel, cast iron, corrosive liquid, joining device, forge-hammer method, the rate of flow, globe valve, check valve, gate valve, extra-thickness, inner side, monel metal.

4. Look through the text and find some international words.

5. Read the following numerals and fractions.

5, 11, 13, 26, 1/7, 5/9, 4/15, 12/13, 35/36, 49/67.

6. Give the Past Participle of the following verbs.

Transport, know, make, move, be, stop, use, connect, join, weld, form, get, see, study, control, depend, produce, heat, say, handle.

7. Find in the text sentences with passive constructions. Define tense forms of the predicates and translate the sentences into Russian.

8. Find in the text sentences containing gerunds. State the functions of the gerunds and translate the sentences into Russian.

THE TRANSPORTATION OF FLUIDS

The transportation of fluids is one of the most important operations in chemical engineering. The transportation of materials in a fluid form is more convenient and economical than transportation in a solid form. That is why materials are moved in the form of liquids or solutions wherever possible.

In chemical industry fluids are transported in pipes. The most common pipes are iron pipes. They are made of low-carbon steel. The standard length of an iron pipe is 20 ft. Usually its diameter is not larger than 12 in. The common wall thickness is 3/8 in. But sometimes an iron pipe is made in extra-strong thickness. The outside diameter of this pipe is the same as the diameter of common pipe. The extra-thickness is on the inner side of it. For transporting more corrosive liquids another type of pipes is used. This is a cast iron pipe. The usual length of it is 12 ft. and larger. The inside diameter is 3 in. and larger. Many underground lines are made of cast iron pipes.

It is impossible to know the construction of a pipe or a pipeline without studying their connecting elements. These are fittings. Fittings are used for joining two pieces of a pipe, for connecting pipes into a pipeline, for stopping the end of a line and for other purposes. The choice of the necessary fitting depends upon the purposes of the operation. We often use the method of flanges when two pieces of a pipe are connected. The flanges are welded to the pipe with the help of a torch or by usual forge-hammer method. Only steel flanges can be welded to iron pipes. In gas and oil practice the method of ring joints is used.

There is one more device which is important for studying the pipes. It is a valve. Different types of valves are used to control the rate of flow of fluids. They are globe valves, check valves, metal disks, gate valves, etc. All these valves have different forms, sizes, costs. They can be made of brass, iron and other materials. For example, valves in pipes with the size of 2 in. are usually made of brass. For handling superheated fluids, steam at high pressures monel metal is used. For corrosive fluids valves are made of iron.

After-text exercises.

1. Answer the following questions.

1. What is the most important operation in chemical industry?

2. Why are the materials moved in a fluid form?

3. In what devices are fluids transported?

4. What material are the pipes made of?

5. How large are common pipes?

6. What is the standard length of an iron pipe?

7. What is the wall thickness of an iron pipe?

8. Under what conditions are cast iron pipes used?

9. What are the sizes of a cast iron pipe?

10. Are fittings important devices in a pipe?

11. What are fittings used for?

12. When do we use the method of flanges?

13. Can all flanges be welded to iron pipes?

14. What flanges can be welded to iron pipes?

15. How many types of valves do you know?

16. What are the valves used for?

17. Do the valves control the rate of flow?

18. What material are the valves made of?

19. What valve is used for corrosive liquids?

20. When is monel metal used?

2. Give synonyms to the following words and word combinations.

Process, fluid, joining device, rate, to transport, suitable, subterranean, price, to connect.

3. Give antonyms to the following words and word combinations.

Solid, inner side, high carbon steel, thin, supercooled, disconnect, possible, ground, small.

4. Translate the sentences into Russian. Define the functions of the gerunds.

1. Casting is a process of forming metal objects. 2. Numerous methods have been developed for producing metal castings. 3. There are some ways of obtaining high quality alloys. 4. After pouring, the molten metal is allowed to solidify in a mold. 5. Aluminium has a melting point of 658,7°C. 6. Liquids and gases expand on heating. 7. High-grade castings cannot be produced without employing electric furnaces. 8. Most castings cannot be employed as parts of complex mechanisms without machining and finishing.

5. Open the brackets and use the verb in the appropriate form of the Passive Voice.

1. The question about the new laboratory (to discuss) at a special meeting yesterday at 6 p.m. 2. At present great progress (to make) in machine-building. 3. Different types of devices (to produce) in our shop now. 4. It is expected that cars with less toxic exhaust gases (to use) in future. 5. The pipes (to connect) into a line by various joints. 6. The rate of flow (to control) by valves. 7. Much attention (to give) at present to the modern equipment of research laboratories.

6. Fill in the blanks with suitable words from the text.

The transportation of … is a common operation in chemical … . This method is more … than transporting solids. Fluids are moved in … . The … length of an … pipe is 20 ft. For transporting … liquids cast iron pipes are … . The inside … of a pipe is 3 in. The connecting elements of pipes are … . The choice of the device … upon our purpose. Fittings are used for … two pieces of a pipe. Valves are used to … the rate of … of the liquid. There are many … of valves. Brass valves are in … practice.

7. Discuss with your friends the information you have got from the text.

8. Get ready to speak about the process of transportation of fluids. 

Вернитесь к учебным целям УБ-4 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе транспортировки жидкостей, значит, цель достигнута.

Молодец!

Теперь вам предстоит познакомиться с насосами разных видов. Этому посвящён учебный блок 5 (УБ-5).

Учебный Блок 5 (УБ-5)

“PUMPS”

Цели:

	Вы должны знать:

1. Грамматика:

- Инфинитив
2. Лексика:

Ключевые слова и словосочетания по теме «Насосы».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Насосы»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. fluid n



жидкость
2. pump n



насос
3. steam n



пар
4. cylinder n



цилиндр
5. piston n



поршень
6. stroke n



ход, такт
7. shaft n



вал
8. pressure n


давление
9. motor n



мотор
10. power n



энергия, мощность

11. displacement n


смещение, перемещение, вытеснение

12. multiply v


увеличивать, умножать

13. divide v



делить

14. diaphragm n


диафрагма

15. handle v



управлять
16. suspension n


взвесь
17. valve n



клапан
18. repair v



чинить, ремонтировать

19. service n


служба

20. classify v


классифицировать
21. advantage n


преимущество
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Reciprocating pump, rotary pump, centrifugal pump, water cylinder, piston stroke, steam pressure, flexible diaphragm, suction valve.

4. Look through the text and find some international words.

5. Give the four forms of the following verbs.

Transport, classify, form, think, be, consider, give, move, drive, multiply, handle, use, repair, happen, reach, connect, do, generate, say, operate, see, rotate.

6. Write out of the text all the verbs and put them in the form of the Infinitive.

7. Find in the text sentences containing Infinitives define the functions of the Infinitives and translate the sentences into Russian.

PUMPS

A large number of pumps are used for transporting fluids. No pump can be considered the best pump. All the pumps are practical under suitable conditions. They can be classified as reciprocating pumps, rotary pumps and centrifugal pumps.

Reciprocating pumps are often thought to have the water cylinder and the steam cylinder on the opposite ends of the same piston rod. It can be driven by direct steam pressure but it is not obligatory so, because any form of power may be used to drive the piston rod. 

The general name “power pumps” is given to all forms of reciprocating pumps in which the piston is moved by some other force than direct steam pressure. The piston is connected to the shaft which is rotated through the reduction gear by a belt from the line shaft. An electric motor or some other form of power may be used. In the construction of reciprocating steam pumps two points are of importance. The first point is the size of water cylinders necessary to generate the desired pressure and the second point is the size of steam cylinders.

The theoretical displacement of the piston during one stroke is the area of the piston multiplied by the length of the stroke. A “stroke” is the distance between two changes in the piston direction. Of course the theoretical displacement is never reached. It happens because of leaky valves and other disadvantages.

A diaphragm pump is said to be the cheapest pump for temporary services. For the chemical engineer it is the best pump to handle liquids with large amount of solids in the suspension. The pump has a flexible diaphragm with a discharge valve in the center. It has also a suction valve. It is the simplest construction of the diaphragm pump which makes it cheap. The repairs are easily made in it. The diaphragm pump is used in the most severe services. The discharge is controlled within the given limits by operating the diaphragm.

After-text exercises.

1. Answer the following questions.

1. What devices are used for transporting liquids?

2. What is the best pump?

3. What is the classification of pumps?

4. What is the general name for many reciprocating pumps?

5. What parts has a power pump?

6. What is the piston connected to?

7. What power is the piston moved by?

8. Can only electric power be used to drive the piston?

9. What two points must we take into consideration in the construction of the reciprocating pump?

10. What is called the theoretical displacement of the pump?

11. Is the stroke the distance between two changes in the direction of the piston?

12. Is it possible to reach the theoretical displacement?

13. What prevents us from reaching the theoretical displacement?

14. In what services is the diaphragm pump used?

15. Is the diaphragm pump cheap or expensive?

16. What solutions does this pump handle?

17. What parts does it consist of?

18. How can the repairs be made?

19. How is the discharge controlled?

20. Name the valves of the diaphragm pump.

2. Choose the correct attribute for the given noun.

1. a pump (severe, temporary, centrifugal)

2. a diaphragm (severe, reduction, flexible)

3. amounts (large, reduction, flexible)

4. displacement (theoretical, suction, water)

5. service (temporary, piston, suction)

6. conditions (piston, suitable, reduction)

7. a cylinder (flexible, suction, water)

8. construction (water, severe, simple)

9. gears (reduction, electric, water)

10. ends (suction, temporary, opposite)

3. State the functions of the Infinitives in the sentences. Translate the sentences into Russian.

Pumps are used to handle fluids. Any form of power is used to drive the piston. It is easy to make repairs in a diaphragm pump. The important thing to be taken into consideration is the size of steam cylinders in the pump. The best pump to transport fluids in severe service is a diaphragm pump. We use electric energy or some other form of power to pump liquids. The valve is placed in the discharge end to control the output. The diaphragm pump is the best device to operate with suspensions containing many solids. It is impossible to reach the theoretical displacement because of the leaky valves. To choose the necessary device is very important in every chemical operation.

4. Translate the sentences into Russian. Mind the use of the Infinitives.

Pumps are known to be very important devices in chemical industry. Reciprocating pumps are often thought to have water and steam cylinders. The diaphragm pump is said to be the cheapest pump. This pump is considered to be very suitable for hard service. A stroke is said to be the distance between two changes of the piston direction. A valve is thought to control the discharge of the product. A chemical engineer is thought to know the construction of pumps. Pumps are considered to handle only fluids and never solids.

5. Fill in the blanks with suitable prepositions.

There are several types … pumps. All the pumps are practical … suitable conditions. The water and steam cylinders are … opposite ends … the piston rod. The shaft is rotated … reduction gears. A stroke is the distance … two changes … the piston direction. Two points are … importance … the construction … the reciprocating pump. Pumps are used … transporting fluids. The output is controlled … a valve.

6. Discuss with your friends the information you have got from the text.

7. Read the texts “Rotodynamic pump”, “Vertical abrasive slurry pump”, “Sewage pump” (See Appendix I).

8. Get ready to speak about different types of pumps. 

Вернитесь к учебным целям УБ-5 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о насосах разных видов, значит, цель достигнута.

Вы – молодец!

Теперь вам предстоит познакомиться с различными видами счётчиков. Этому посвящён учебный блок 6 (УБ-6).

Учебный Блок 6 (УБ-6)

“METERS”

Цели:

	Вы должны знать:

1. Грамматика:

- Причастие I

2. Лексика:

Ключевые слова и словосочетания по теме «Счётчики».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Счётчики»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. apparatus n


аппарат, устройство
2. measure v


измерять
3. meter n



счётчик
4. actuate v



приводить в действие

5. tangent n



касательный

6. partition n


перегородка

7. mount v



крепить, устанавливать, монтировать

8. slot n



паз
9. axis n



ось
10. transmit v


передавать
11. gear n



зубчатое колесо
12. wheel n



колесо
13. friction n


трение
14. bucket n



ковш, лопасть
15. strike v



ударять
16. rate n



скорость
17. velocity n


скорость
18. obtain v



получать
19. total adj



общий, суммарный

20. dial n



шкала

2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Measuring device, disc meter, current meter, counting disk, train of gears, turbine wheel, high friction, rate of flow, total weight, total flow, to be proportional to.

4. Look through the text and find some international words.

5. Give the Present Participle of the following verbs.

Cover, measure, pass, differ, move, consist of, rotate, take, strike, mount, classify, vary, count, record, base, enter, actuate, obtain.

6. Translate the sentences containing the Present Participle into Russian.

A moving member is a hard-rubber disk. The displacement of the moving member actuates the recording device. The recording device is a counting disk. The motion of the rubber-disk is transmitted through a train of gears to the counting disk. The moving member of a displacement meter is set in the measuring chamber. The compound meter is used for widely varying flows in large lines. The stream of water entering the meter strikes the bucket of the wheel. The main part of current meters is a rotating member moving with the least possible friction. The liquid entering the chamber moves the disk in the disk meter.

7. Find in the text sentences containing the Present Participles. Define the functions of the participles and translate the sentences into Russian.

METERS

Devices which are used for the measurement of liquids are called meters. The meters whose operation is based on the displacement of a moving member by a stream of liquid are classified as disk meters and current meters.

The main part of the disk meter is a hard-rubber disk which actuates the recording device. The disk is so mounted that it is always tangent to the top cone of the chamber at one point and to the bottom cone at a point 180° distant. 

The measuring chamber has a partition which extends halfway across it, and the disk has a slot to take this partition. The measuring chamber is set into the body of the meter so that the liquid enters at one side of the partition, passes through the chamber and is discharged out of the other side of the partition. Whether the liquid enters above or below the disk, it must move the disk in order to pass and this motion of the disk results in the axis moving. The motion of the axis is transmitted through a train of gears to the counting disk in the top of the chamber.

A current meter has a turbine wheel and a train of gears. The wheel and gears are mounted so that they move with the minimum of friction. The stream of water entering the meter strikes the bucket on the periphery of the wheel and makes it rotate at a rate proportional to the speed of the water passing through the meter. There is a great variety of types of current meters that differ in the construction of the rotating member. But they all have one common feature, namely, a rotating member moving with very low friction and mounted so that its speed of rotation is proportional to the rate of flow of the liquid. These meters are made in sizes under 2 in.

The disk meter is more accurate than the current meter in the measurement of small rates of flow. In large lines a compound meter is widely used. It consists of a small disk meter and a large current meter. The total flow is taken from the sum of two dials: the dial of the disk meter and the dial of the current meter.

After-text exercises.

1. Answer the following questions.

1. What types of meters do you know?

2. What are meters used for?

3. How is the moving member of a disk meter moved?

4. What is the moving member made of?

5. Where is the rubber-disk set?

6. Where does the liquid enter the measuring chamber?

7. Does the liquid enter above or below the disk?

8. What is the movement of the disk transmitted to?

9. What are the main parts of current meters?

10. How are the wheel and gears mounted in the current meter?

11. Is there only one type of current meters?

12. What do current meters differ in?

13. What is the common size of all current meters?

14. What friction does the rotating member move with?

15. Where do we often use disk meters?

16. What meter is better for low rates of flow?

17. When is a compound meter used?

18. Is the compound meter a combination of a current meter and a disk meter?

19. How many counting members has the compound meter?

20. What are the main parts of the compound meter?

2. Choose one correct variant out of the two given sentences according to your knowledge of the text.

1. Current meters are used for the measurement of liquids.

    Current meters are used for the measurement of solids.

2. The member which is moved by a stream of liquid is called a counting dial.

    The member which is moved by a stream of liquid is called a moving rubber disk.

3. The rubber disk is set in the measuring chamber.

    The measuring chamber is set in the rubber disk.

4. The moving disk is made of wood.

    The moving disk is made of hard-rubber.

5. The counting disk is in the top of the meter.

    The counting disk is in the bottom of the meter.

6. Disk meters have a turbine wheel.

    Disk meters have a moving disk.

7. There is one type of current meters.

    There is a great variety of current meters.

8. The gears in the current meter must move with high friction.

    The gears in the current meter must move with the minimum of friction.

9. Current meters are used for small rates of flow.

     Disk meters are used for small rates of flow.

10. A current meter is 2 in. in size.

      A current meter is 20 in. in size.

11. A compound meter is used in large lines.

      A compound meter is used in small lines.

12. The compound meter consists of a large current meter and a small disk meter.

      The compound meter consists of a large disk meter and a small current meter.

13. The compound meter has one dial.

      The compound meter has two dials.

3. Give synonyms to the following words.

Speed, fluid, a machine, to set up, to do, to get, whole, big, under, over.

4. Give antonyms to the following words.

Bottom, high, small, seldom, narrow, below, cheap.

5. Translate the sentences into Russian and define the functions of the participles.

1. We were demonstrated an operating engine. 2. Designing new systems we can use electronic computers. 3. Introducing steam into engine cylinders we drive a steam engine. 4. A barometer is an instrument measuring atmosphere pressure. 5. A neutron is a particle having the same mass as a proton but carrying no electrical charge. 6. Metals being used in industry in the form of alloys have better properties than pure metals.

6. Fill in the blanks with suitable words from the text.

Meters are used for the … of fluids. Displacement meters have a … member which is called a … . When the liquid enters the measuring …, it must move the disk in … to pass. The motion of the hard-… disk is … through a train of … to the counting disk. The counting … is in the … of the chamber. Current meters consist of a … wheel and a train of … . There is a great … of current meters. They differ in the … of the … member. Meters are made in … under 2 in. The current meter is better … for large … of flow. The … meter consists of a small … meter and a large … meter. The … flow of the compound meter is taken from the … of the two … .

7. Discuss with your friends the information you have got from the text.

8. Read the texts “Impulse meters”, “Gas meters” (See Appendix I).

9. Get ready to speak about different types of meters. 

Вернитесь к учебным целям УБ-6 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о счётчиках разных видов, значит, цель достигнута.

Поздравляем!

Теперь вам предстоит познакомиться с технологией смешивания в химической промышленности. Этому посвящён учебный блок 7 (УБ-7).

Учебный Блок 7 (УБ-7)

“MIXING”

Цели:

	Вы должны знать:

1. Грамматика:

- Причастия I и II;

- Инфинитив

2. Лексика:

Ключевые слова и словосочетания по теме «Смешивание».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Смешивание»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. mix v



смешивать
2. mixture n



смесь
3. agitating n


взбалтывание
4. stirrer n



мешалка
5. paddle n



лопасть
6. suspension n


взвесь, суспензия
7. accelerate v


ускорять
8. solution n



раствор
9. evaporation n


выпаривание, испарение
10. equipment n


оборудование

11. power n



мощность, энергия

12. angle n



угол

13. lift v



поднимать

14. set v



устанавливать

15. rotate v



вращаться
16. intensify v


усиливать
17. compress v


сжимать
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Paddle stirrer, propeller stirrer, flat paddle, driving gear, axis of rotation, compressed air, a great deal of.

4. Look through the text and find some international words.

5. Write out of the text all the verbs and put them in the form of the Infinitive.

6. Find in the text sentences containing Infinitives define the functions of the infinitives and translate the sentences into Russian.

7. Give the Present Participle and the Past Participle of the following verbs.

Accelerate, construct, mix, begin, pass, call, set, move, differ, stir, compress, agitate, consist of, divide, know, find, use.

8. Find in the text sentences containing participles define the functions of the participles and translate the sentences into Russian.

MIXING

Mixing is widely used in chemical industry for producing different kinds of suspensions and solutions. Mixing accelerates chemical reactions, evaporation, burning and other processes in chemical industry.

In scientific literature we can find several terms for this concept: mixing, agitating and stirring. There is no great difference between these terms. But the word “mixing” is used more often than the words “agitating” and “stirring”.

The field of mixing may be divided into three parts: the mixing of liquids with liquids, the mixing of liquids with solids and the mixing of solids with solids. It is difficult to divide the mixing equipment in the same way, as almost all the devices can be used for different kinds of mixing. For example, the device which is used for mixing liquids with liquids is also available for mixing liquids with solids till the solid content begins to predominate in the mixture.

There are two main ways of mixing: the first is mechanical mixing by various stirrers, the second method is mixing by compressed air.

The simplest form of all mixing devices is a paddle stirrer. It has two flat paddles which are set horizontally in the tank. The paddles are carried on a vertical shaft which is moved by a driving gear. The diameter of one paddle is 0.7 of the diameter of the tank. The paddles can have different forms; they may be square or shaved off at an angle to give some lifting effect. Sometimes the paddles are set on the shaft at different heights of the tank to accelerate the process of mixing. Paddle stirrers are widely used for mixing liquids with liquids. 

They have a simple construction which makes the cost of these machines and the process of mixing rather cheap. They have one more advantage: a good quality of mixing at small use of energy.

When the operation of mixing requires intensification, propeller stirrers are used. The process of mixing in these machines is faster than that in the paddle stirrers. The main part of the propeller stirrer is the propeller which consists of three blades. The propeller is set on the shaft in the tank. The method of its operation is like the way of rotation of a ship propeller. The liquids pass in the direction of the rotated axis; at the same time they move around in the tank. As the result of these two motions we get a screw motion of the liquids which intensifies the process of mixing. In modern practice only a few minutes are required to get a good homogeneous mixture of liquids or a good mixture of liquids with solids.

Liquids may be mixed by bubbling compressed air through them. A large amount of pure air is necessary for getting a good mixture of liquids. The air passes through the coils located in the bottom of the tank and provided with many small holes. This method is used when a large amount of one material is to be mixed with a small amount of another material. But the process of mixing by compressed air requires more power than the process when paddle or propeller stirrers are used.

After-text exercises.

1. Answer the following questions.

1. Where is mixing used?

2. What can we get in the result of mixing?

3. What processes does mixing accelerate?

4. How many terms are there for mixing?

5. Is there a difference between these terms?

6. What materials can be mixed by stirrers?

7. How many ways of mixing do you know?

8. What devices are used for mixing?

9. How many paddles are there on the shaft?

10. What are the main parts of paddle stirrers?

11. What advantages have paddle stirrers?

12. When do we use propeller stirrers?

13. Is mixing faster in propeller or paddle stirrers?

14. What are the principles of operation of propeller stirrers?

15. When is the method of compressed air used for mixing?

16. How much air is required for mixing?

17. How much power is necessary for mixing by compressed air and propeller stirrers?

2. Choose the correct attribute for the given noun.

1. reaction (chemical, compressed, horizontal)

2. equipment (flat, propeller, necessary)

3. literature (scientific, mechanical, homogeneous)

4. mixing (mechanical, compressed, scientific)

5. air (horizontal, chemical, compressed)

6. paddle (homogeneous, flat, mechanical)

3. Give synonyms to the following words.

Solid materials, quick, a fluid, to move around, to mix, to stir, to make quicker, much, several, energy.

4. Give antonyms to the following words.

Advantage, little, to slow down, expensive, slow, a solid, vertical, complex, easy, old.

5. Translate the sentences into Russian. Find the sentences containing infinitives. Define the functions of the infinitives.

The field of mixing can be divided into three parts. It is difficult to divide the mixing equipment in this way. The paddles may be flat and square. Sometimes the paddles are shaved off to give a lifting effect. Only a few minutes are required to get a mixture of liquids. To intensify the process several paddles are set on the same shaft. Mixing is used to accelerate chemical reactions. Compressed air is used when a large amount of one material is to be mixed with a small amount of another material. A propeller stirrer can consist of one or more propellers.

6. Translate the sentences into Russian. Mind the use of the participle.

Devices called gate stirrers have several paddles. The paddles are set on the shaft moved by a driving gear. Materials mixed in paddle stirrers can be solids and liquids. The amount of energy required for mixing is greater in propeller stirrers than that in paddle stirrers. Chemical reactions accelerated by mixing require less time. The air passes through the coils located in the bottom of the tank and provided with small holes.

7. Find where the ing-word is a Gerund and where it is a Participle. Translate the sentences into Russian.

Mixing is widely used in chemical technology. Paddle stirrers are mixing devices. At the end of mixing we get different suspensions. The main part of the stirrer is a rotating member. The stirrer mixes liquids together by rotating the paddles on the shaft. The shaft is rotating in the tank. The liquid lifting in the tank moves around at the same time. Paddles can be shaved off to give a lifting effect. The coal burning in the furnace is stirred by special devices. Burning is faster when the coal is stirred. The burning coal is stirred to accelerate the process of burning. Propeller stirrers are used for intensifying the process of mixing. Mixing is an intensifying factor for many chemical reactions. By intensifying the process of mixing we use less time for making the necessary mixture.

8. Fill in the blanks with suitable prepositions.

Propeller stirrers are widely used … mixing liquids. They intensify the process … mixing. The propeller is set … the shaft. The liquid moves … the direction … the rotated axis. The shaft rotates … the tank. The field … mixing can be divided … three parts. There is no great difference … paddle and gate stirrers. Sometimes materials are mixed … compressed air. The air passes … the holes … the coils which are placed … the bottom … the tank. There are different kinds … mixing devices. They are used to mix solids … solids, solids … liquids. … modern practice only a few minutes are necessary … making a good homogeneous mixture.

9. Discuss with your friends the information you have got from the text.

10. Read the texts “Controlled liquid-solid mixing”, “Solids mixing”, “Mixing devices” (See Appendix I).

11. Get ready to speak about the process of mixing and about different types of mixing devices. 

Вернитесь к учебным целям УБ-7 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе смешивания, a также о мешалках разных видов, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться с технологией выпаривания в химической промышленности. Этому посвящён учебный блок 8 (УБ-8).

Учебный Блок 8 (УБ-8)

“Evaporation”

Цели:

	Вы должны знать:

1. Грамматика:

- Страдательный залог;

- Выражения “in order”, “in order to”

2. Лексика:

Ключевые слова и словосочетания по теме «Выпаривание».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Выпаривание»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. evaporation n


выпаривание, испарение
2. evaporator n


испаритель
3. vapour n



пар
4. precipitate v


осаждать
5. crystal n



кристалл
6. boil v



кипеть
7. solution n



раствор
8. surface n



поверхность
9. container n


контейнер
10. tank n



резервуар, бак
11. condense v


конденсировать
12. condensate n


конденсат
13. downtake n


канал, спуск
14. capacity n


мощность, производительность

15. coefficient n


коэффициент

16. variety n



разнообразие

17. remain v



оставаться

18. feature n



черта, особенность

19. satisfy v



удовлетворять

20. carry out v


проводить, выполнять

21. non-condensed adj

несконденсированный

2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Heat transfer, a vertical-tube evaporator, boiling liquid, boiling point, tube sheet, condensed gases, characteristic detail, viscous fluids, to depend upon.

4. Look through the text and find some international words.

5. Give the four forms of the following verbs.

Transfer, vary, be, charge, call, check, lead, have, vent, design, heat, introduce, do, carry.

6. Translate the sentences into Russian. Mind the use of the Passive Voice.

When liquids are evaporated on a small area, the operation is usually conducted in some form of jacked kettle. The kettles are used in a great variety of materials and constructions. The most common constructional material is cast iron. For these kettles the jacket is cast in one piece with the kettle. Kettles of copper are widely used in the food-process industries.

7. Find in the text sentences with passive constructions. Define tense forms of the predicates and translate the sentences into Russian.

8. Translate the sentences into Russian. Mind the difference in the expressions “in order” and “in order to”.

1. When I returned home, my room was in order. 2. In order to evaporate liquids, we must use an evaporator. 3. Clean your table put the books in order. 4. We made some preparations in order to carry out the operation satisfactorily. 5. Nina was ill, but now she feels well. Her health is quite in order.

EVAPORATION

Evaporation is a special case of heat transfer which is greatly important in chemical industry. This is the transfer of heat from steam to boiling liquids. The conditions under which evaporation is carried out are widely varied in practice. 

The liquids to be evaporated may be more mobile than water, or they may be so viscous that they will hardly flow. They may precipitate crystals or they may have a very high boiling point. This wide variety of problems has led to the variation in types of the devices for evaporation.

In order to carry out evaporation in the simplest possible way, it would be necessary only to put the liquid into a container and transfer heat through the walls of the container to the boiling liquid. Such a simple device is not practical. Any evaporator must contain certain necessary features. These are: a compartment for boiling liquid, a compartment for the condensing steam, a heating surface through which heat flows from the steam to the boiling liquid, devices for charging and discharging the solution to be evaporated, instruments for checking the operation of the evaporator, and some other devices.

One of the most important types of evaporators is a vertical-tube evaporator which is known as a standard evaporator. It has two tube sheets and a central downtake. Tubes are placed between these two tube sheets and the steam is introduced outside the tubes. The liquid is inside the tubes. As it boils, it spouts up through the tubes and then returns through the central downtake. The condensate remains on the bottom tube sheet where it is discharged. Non-condensed gases are vented from the place near the top tube sheet.

The first vertical-tube evaporators were made without a downtake. But they were never satisfactory and the central downtake was designed. It remains a standard construction of downtakes.

The capacity of any heat-transfer apparatus depends upon three factors: first, the area of the heating surface; second, the temperature drop across the heating surface; and third, the coefficient of the device. The area of the hating surface is fixed by the construction of the evaporator. The temperature drop across the heating surface depends upon the solution to be evaporated.

After-text exercises

1. Answer the following questions.

1. What is evaporation?

2. Is evaporation widely used in chemical industry?

3. What liquids may be evaporated?

4. Why are there many types of evaporators?

5. What is the simplest way of evaporation?

6. Is it a practical way?

7. How many parts must the evaporator consist of?

8. What are the common features of all evaporators?

9. What is the most important type of evaporators?

10. Name the main parts of the vertical-tube evaporator.

11. Where is the steam introduced?

12. Where is the solution placed?

13. Where are the non-condensed gases vented?

14. What factors does the capacity of the evaporator depend upon?

2. Give the synonyms to the following words.

Heat transfer, fluid, steam, tank, to stay, a characteristic detail, device, type.

3. Give the antonyms to the following words.

A freezing point, bottom, horizontal, a solid, complex, narrow, inside, low, to charge, to leave.

4. Change the active constructions into the passive ones. Translate the sentences into Russian.

1. They introduce the steam outside the tubes. 2. They carry out evaporation under various conditions. 3. They widely use evaporators in chemical industry. 4. They vent non-condensed gases from the place near the top tube sheet. 5. They know the vertical-tube evaporator as a standard evaporator. 6. They fix the area of heating. 7. They designed a central downtake. 8. They boil liquids in the tubes. 9. They constructed evaporators in a wide variety of forms.

5. Fill in the blanks with prepositions if necessary.

Evaporation is a kind … heat transfer. Heat is transferred … steam … boiling liquids. Any evaporator contains … a compartment … boiling liquid. The evaporator consists … some parts. It has … two tube sheets. The steam is charged … the tubes. The liquid is … the tubes. The first vertical-tube evaporators were made … a downtake. The capacity … the evaporator depends … several factors. Evaporators operate … various conditions.

6. Discuss with your friends the information you have got from the text.

7. Read the texts “Falling film evaporator”, “Thin layer evaporator” (See Appendix I).

8. Get ready to speak about the process of evaporation and about different types of evaporators. 

Вернитесь к учебным целям УБ-8 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе выпаривания, a также о выпарных аппаратах разных видов, значит, цель достигнута.

Вы – молодец!

Теперь вам предстоит познакомиться с технологией сушки в химической промышленности. Этому посвящён учебный блок 9 (УБ-9).

Учебный Блок 9 (УБ-9)

“Drying”

Цели:

	Вы должны знать:

1. Грамматика:

- Причастие II;

- Наречие;
- Артикль

2. Лексика:

Ключевые слова и словосочетания по теме «Сушка».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Сушка»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. dry v



сушить
2. drier n



сушилка
3. evaporate v


выпаривать
4. remove v



удалять
5. solution n



раствор
6. pure adj



чистый
7. absorbent n


абсорбент, поглотитель
8. coil
 n



катушка, змеевик
9. vacuum n



вакуум
10. sticky adj


клейкий, липкий
11. bulk n



груда, масса, большое количество

12. granular adj


гранулированный

13. differentiate v


различать, дифференцировать

14. amount n


количество

15. careful adj


тщательный, внимательный

16. shell n



оболочка, каркас

17. inorganic adj


неорганический
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Rotary drier, drum drier, spray drier, direct-heat drier, pure water, calcium chloride, refrigerating coil, sticky material, under careful control, material in bulk.

4. Look through the text and find some international words.

5. Form adverbs of the following adjectives. Mind the adverb-making suffix “-ly”. Translate the words into Russian.

Practical, difficult, relative, usual, gradual, continuous, horizontal, vertical, direct, high, wide, slow, quick, clear, interesting, careful, short, dry.

6. Write out all the verbs from the text and give their four forms.

7. Find in the text sentences containing Past Participles define their functions and translate the sentences into Russian.

8. Fill in the blanks with the indefinite article “a” where it is necessary.

1. There are … very many devices for drying. 2. There is … great variety of drying operations. 3. There is … cylindrical shell in the rotary drier. 4. There are … rolls on which the shell is placed. 5. Is there … air in the device? – Yes, there is … air here. 6. There is no … heat in the shell. 7. There is … some solution in the machine. 8. There are no … driers in our laboratory.

DRYING

Drying is a common operation in the chemical industry. It is rather difficult to differentiate drying from evaporation. The term “drying” is applied to the removal of relatively small amounts of water from a solid material; and the term “evaporation” is usually limited to the removal of relatively large amounts of water from solutions. In most cases when the removal of water is performed at temperatures below its boiling point the operation is called drying. Evaporation means the removal of water by boiling a solution. Another difference is that in the process of evaporation the water is removed as practically pure water vapour, mixed with other gases only because of leaks. But in drying water is removed by circulating air or some other gas over the material in order to carry away the water vapour.

There are different methods of drying which depend upon many factors. For example, gases may be dried by passing them through solutions such as calcium chloride or by passing them over absorbent materials such as silica gel. Air is sometimes dried by passing it over refrigerating coils which remove water or ice out of it. A great variety of drying operations has led to a great many devices used. They may be classified as rotary, drum, vacuum, spray, etc. driers. This classification is based on the form in which material to be dried is handled through the process.

A rotary drier operates with granular or crystalline materials. They must be handled in bulk; they must be dry enough at the beginning of the process so that to be handled by usual conveying methods. The materials must be sticky enough to build up a cake on the walls of the drier. Rotary driers all consist of a cylindrical shell which is set at a small angle to the horizontal. The cylinder is placed on rolls so that it can be rotated. The material to be dried is introduced to the high end of the drier. Then it is gradually moved by the rotation of the drier to the lower end where it is discharged. The heat is introduced into the shell in direct-heat driers. In the indirect-heat driers the heat is outside the shell. The air and the material to be dried may move in the same direction in some devices. In other driers they move in opposite directions.

Rotary driers are used for salt, sugar and all kinds of granular materials which must be kept clean. These materials are usually limited to inorganic materials. Organic materials must be dried in direct-heated driers under careful control.

After-text exercises

1. Answer the following questions.

1. Is drying a common operation in chemical industry?

2. What other operation can we compare drying with?

3. In what case is the removal of water a drying operation?

4. What is the meaning of the term “evaporation”?

5. Is the difference in the operations of drying and evaporation very large?

6. How is the water removed in drying?

7. What factors do the methods of drying depend on?

8. How many devices are used for drying?

9. Why are there many types of driers?

10. What is the classification of driers based on?

11. What types of driers can you name?

12. Where are granular materials handled?

13. What parts does the rotary drier consist of?

14. Where is the shell of the rotary drier placed?

15. In what part of the device is the material introduced?

16. In what part of the device is the steam introduced?

17. Is the heat introduced only into the shell?

18. What direction can the material and the air move in?

19. Do rotary driers operate with organic materials?

20. What type of driers is used for organic materials?

2. Give synonyms to the following words.

Usual, to handle, to take away, to name, very many, to do, clean, steam, various, a machine, quantity, to move about.

3. Give antonyms to the following words.

Easy, a liquid, a freezing point, to introduce, to charge, wet, the upper end, inside, over, dirty, few, rare.

4. Insert the necessary word choosing it from the two given words. Mind the negative meaning of the affixes “dis-” and ”in-”. Translate the sentences into Russian.

(organic, inorganic)

1. Water is an … material.

2. Biology deals with … substances.

3. … substances are dried in direct-heat driers.

(direct, indirect)

1. Heat is introduced into the shell in … heat driers.

2. In … heat driers heat is outside the shell.

3. A … line is the shortest distance between two points.

(charged, discharged)

1. The final product is … at the end of the process.

2. Materials to be handled are … through the top of the crusher.

3. The material to be dried is … in the high end of the drier.

(continuous, discontinuous)

1. The process of changing one form of energy into another is … in nature.

2. A gyratory crusher has a … movement.

3. The … movement of a jaw crusher is its disadvantage.

5. State the functions of the Past Participle in the following sentences. Translate the sentences into Russian.

1. Driers are classified as rotary, batch, vacuum driers. 2. Materials handled in the driers may be granular solids. 3. Air is sometimes dried in the devices containing refrigerating coils. 4. Materials must be sticky enough to be handled by common conveyors. 5. The removal of water is made at low temperatures in driers. 6. A rotary drier consists of a cylindrical shell set at a small angle to the horizontal. 7. The driers used have a great variety of forms and sizes. 8. Organic substances are usually dried in direct-heat driers. 9. Rotary driers are used for the materials which must be kept clean. 10. A great variety of operations has led to a large number of drying machines. 11. The removal of water at temperatures below its boiling point, called “drying”, is a common operation in chemical industry.

6. Fill in the blanks with articles (“a” or “the” where it is necessary).

Drying is … common operation in … chemistry. Students study … different subjects: … chemistry, … biology, … physics, and … foreign language. Matter exists in … forms of … solids, … liquids, and … gases. Water is … liquid. Iron is … solid material. … devices for drying are called … driers. There are … several types of … drying machines. We base … classification of … these devices on … form of … material handled. One of … commonest driers is … rotary drier. It consists of … shell. … shell is placed at … small angle to … horizontal. Rotary driers are used for … salt, … sugar, and … other granular materials. … material to be dried is introduced into … top of the drier. It moves in … same direction as … steam in the shell.

7. Discuss with your friends the information you have got from the text.

8. Read the texts “Adsorption drier”, “Small-scale drier”, “Drying devices” (See Appendix I).

9. Get ready to speak about the process of drying and about different types of driers. 

Вернитесь к учебным целям УБ-9 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе сушки, a также о сушильных аппаратах разных видов, значит, цель достигнута.

Поздравляем!

Теперь вам предстоит познакомиться с различными видами фильтров. Этому посвящён учебный блок 10 (УБ-10).

Учебный Блок 10 (УБ-10)

“FILTERS”

Цели:

	Вы должны знать:

1. Грамматика:

- Значения слова “means”;

- Использование слова “whether”;
- Инфинитив

2. Лексика:

Ключевые слова и словосочетания по теме «Фильтры».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Фильтры»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. filtration n


фильтрация
2. separation n


отделение
3. cake n



слой, осадок
4. filtrate n



фильтрат
5. slurry n



суспензия, взвесь
6. compartment n


отделение, отсек
7. chamber n


камера
8. bar n



прут, планка
9. lug n



ручка, кронштейн
10. support v


поддерживать
11. extend v



расширять
12. proportion n


пропорция
13. solve v



решать
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Pressure filter, rotary filter, gravity filter, filtration apparatus, in the proportion of, by means of, with the help of.

4. Look through the text and find some international words.

5. Find in the text sentences containing infinitives, state the functions of the Infinitives and translate the sentences into Russian.

6. Translate the sentences containing the word “means” into Russian.
We separate solids from liquids by means of filters. The only means of getting a clear liquor is to separate it from the given suspension. This operation is performed by means of filtration. There are different means of feeding the chamber press. The feed may be introduced in the center; or it may be introduced by means of special connections in the side of the plate of the filter. Filtration is a general means of separating solids from liquids. It is the most important means of producing valuable filtrates in chemical industry. The worker operates the machine by means of special control devices.

7. Translate the following complex sentences into Russian. Mind the word “whether”.

Speaking about filters we must take into consideration whether their operation is continuous or interrupted, whether washing is necessary or not. It is important to know whether the feed is introduced in the center or in the side of the filter. The choice of the filtration apparatus depends upon several factors: whether there is much solid in the suspension or not, whether the cake is a valuable product, whether the filtrate is an important product. The chemical engineer must know whether the character of the suspension influences the choice of the filtration apparatus.
FILTERS

The general problem of separating solids from liquids may be solved by a wide variety of operations depending upon several factors, the main of which are: the character of the solids and the proportion of solids to the liquid in a mixture. When the amount of solid in the mixture is relatively small as compared to the liquid, the process of separation is called filtration. It is performed in filtering devices. The separation of very small amounts of liquids from large amounts of solids is performed in centrifuging devices.

The operation known as filtration is more important than all other operations for separating solids from liquids and liquids from solids. There is a great variety of the types of filtration apparatus dictated by specific conditions in the various industries where filters are used. They can be classified as gravity filters, pressure filters and rotary filters. Naturally, this classification is not complete but it covers the most important types of apparatus. The choice of the necessary device depends upon some factors: whether the process is continuous or interrupted; whether the cake or the filtrate is the valuable part of the filtration, and whether washing is necessary or not. For example, for the continuous operation rotary filters are used.

The mixture of solids with liquids is called a suspension. When the amount of solids in it is relatively small so that such suspension can flow and can be pumped, it is called a slurry. Slurries have less than 40 per cent of solids by weight. Suspensions which have more than 40 per cent of solids by weight are called sludges. The solid product of the process of separation is called a cake. The clear liquor separated from the suspension is a filtrate.

The simplest and cheapest type of pressure filters is a chamber press. It has a heavy head of cast iron which is mounted on a frame and has the necessary pipe connections on it. There are two horizontal bars in the press. They extend from the head and are supported at the other end by the end of the frame. The plates of the press are supported by the horizontal bars with the help of lugs. The plates are usually made of cast iron. They may be round or square. In the center of each plate there is a hole where the feed is introduced. The filter cloth is fastened to each plate by means of rings. A heavy follower plate is placed behind the whole assembly.

There are many variations of this type of filters. The feed may be introduced through the center of the filter. The feed may be introduced through the connections in the side of the plates.

All these types have the same method of operation. The chamber press is the simplest device but it is not suitable for operations when washing of the cake is necessary.

After-text exercises

1. Answer the following questions.

1. Is the solid product of the filtration operation a filtrate?

2. Is it possible to use filters for sludges?

3. Is washing always necessary for filtration?

4. Is the chamber filter the simplest device?

5. Are the plates of the chamber filter made of cast iron?

6. Is the feed always introduced in the sides of the plates?

7. Are the plates always round?

8. Is there a heavy plate in the filter chamber press?

9. Is the process of filtration a simple operation?

2. Give synonyms to the following words and word combinations.

A liquid, a combination of some materials, a separation, a device, liquor, a suspension, a compartment, a slurry, to fix.

3. Replace the following word combinations by one word from the text.

1. an operation of separating solids from liquids =

2. a device for filtration =

3. a question to solve =

4. a fluid material =

5. an operation of separating small amounts of liquids from large amounts of solids =

6. the solid product of filtration =

7. the fluid product of filtration =

8. the cheapest type of pressure filters =

9. the material the plates of the filter made of =

10. the main part of a filter =

11. a mixture of solids with fluids =

12. a suspension containing less than 40 per cent of solids =

13. a suspension containing more than 40 per cent of solids =

4. Translate the sentences into Russian. Mind the use of the Infinitive.

1. Water that has been very carefully purified by repeated distillations proves to be a rather good insulator. 2. Chlorine reacts with calcium hydroxide to form a mixed salt with the two negative ions. 3. Atoms are too small to be seen even under a powerful microscope. 4. Aluminium is the third element of the third period and the most abundant of the metals to be found in the earth’s crust. 5. The conditions to be observed are well illustrated in this chapter.

5. Fill in the blanks with suitable words from the text.

The operation known as … is greatly more important than all other operations for separating … from liquids. There is a great … of the types of filtration apparatus. The choice of the necessary device depends upon many … . The mixture of solids with liquids is called a … . If such suspension can flow and can be pumped, it is called a … . The solid product of the … of separation is called a … . The clear liquor separated from the suspension is a … .

6. Discuss with your friends the information you have got from the text.

7. Read the texts “Self-cleaning filter”, “Circulating bed filter”, “Sand filters” (See Appendix I).

8. Get ready to speak about the process of filtration and about different types of filters. 

Вернитесь к учебным целям УБ-10 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе фильтрации, a также о фильтрах разных видов, значит, цель достигнута.

Так держать!

Теперь вам предстоит познакомиться с различными видами центрифуг. Этому посвящён учебный блок 11 (УБ-11).

Учебный Блок 11 (УБ-11)

“CENTRIFUGES”

Цели:

	Вы должны знать:

1. Грамматика:

- Условные предложения
2. Лексика:

Ключевые слова и словосочетания по теме «Центрифуги».
	Вы должны уметь:

Использовать знания грамматики и ключевых слов в переводе текста, а затем в речи: диалогической и монологической по теме «Центрифуги»


Инструкция к работе:

Последовательно выполняйте все задания, следуя указаниям блока. В случае затруднений посоветуйтесь с товарищами или обратитесь к преподавателю.

Уровни усвоения при работе:

– c основным текстом – III-V
– c дополнительным текстом – II
Pre-text exercises.

1. Pronounce the following words and memorize them.

1. centrifuge n


центрифуга
2. gravity n



сила тяжести
3. suspend v



подвешивать, взвешивать
4. basket n



корзина, сетка
5. shaft n



вал
6. drive v



приводить в действие
7. perforate v


перфорировать
8. screen n



экран, сито
9. casing n



оболочка, кожух, чехол
10. filtrate n



фильтрат
11. cake n



слой

12. support v


поддерживать

13. granular adj


гранулированный

14. remove v


удалять

15. joint n



соединение

16. bearing n


подшипник

17. corrugate v


гофрировать, делать рифленым

18. automatic adj


автоматический

19. essential adj


существенный

20. actual adj


действительный

21. consequently adv

следовательно

22. interrupted adj


прерывистый
2. Find in the text sentences with these new words and translate them into Russian.

3. Translate the following word combinations.

Continuous centrifuge, discontinuous centrifuge, gravity filter, the top suspension, basket shell, short stiff shaft, perforated metal, wire screen, granular materials, flexible bearing, corrugated metal, automatic discharger.

4. Look through the text and find some international words.

5. Translate the sentences into Russian.

1. If the solution were treated with a weak acid or with a very dilute solution of one of the stronger acids, weakly ionized hypochlorous acid would be formed. 2. Had water been added to the mixture, more alcohol and acid would have been formed. 3. Had we been told earlier, we should have agreed, but now we can not. 4. We could easily understand this if we remembered that current flows first in one direction. 5. The total surface of a cube with 1 cm edges is 6 sq cm, if this cube were cut in half along each of its three dimensions, there would be eight cubes.

CENTRIFUGES

Centrifuges are devices used for the separation of liquids from solids. They are essentially a development of gravity filters. Centrifuges may be classified as continuous, discontinuous and supercentrifuges.

A typical example of discontinuous centrifuges as a top-suspension, bottom-discharge centrifuge. This machine consists of a rotating basket suspended on a vertical shaft and driven at high speeds by a belt. The sides of the basket are perforated and they are also covered with a screen in the inner side of it. There is a stationary casing round the basket. The casing collects the filtrate which passes through the perforations and then discharges it at the outlet. This centrifuge operates as a batch apparatus. As the speed of rotation in the centrifuge is very high, the shaft and the basket are supported only at one point. This suspension is from the top, that is why the device is called a top-suspension centrifuge. All centrifugal machines are supported by some type of universal joints or flexible bearings.

The top-suspension, bottom-discharge centrifuge is well suited for chemical work, because of the ease with which granular products can be discharged through the bottom of the device. Centrifuges are widely used in the textile industry. In the textile industry apparatus the fabric is removed through the top. In this case the basket is mounted on the top of a short stiff shaft.

The basket has a very heavy shell, which is perforated with a relatively small number of holes. The basket is lined with a wire screen in the inside. Fine perforated metal may be used instead of the wire screen. If the screen were simply laid inside the basket shell, only those portions of it which came over the actual holes in the basket wall would be effective. Consequently, between the screen and the basket there is a light corrugated metal perforated with rather large holes. This keeps the fine screen away from the basket wall and at the same time gives space for the flow of liquid to the holes in the basket wall. In most cases an automatic discharger is used in the machine to remove the product. The process of discharging the product is interrupted in this type of centrifuges.

After-text exercises

1. Answer the following questions.

1. How may centrifuges be classified?

2. What is a typical example of discontinuous centrifuges?

3. What are the main parts of a top-suspension, bottom-discharge centrifuge?

4. Why this centrifuge is called a top-suspension centrifuge?

5. In what industries are centrifuges widely used?

6. Where is a wire screen used?

7. Why is there light corrugated metal perforated with rather large holes between the screen and the basket?

8. Is the process of discharging interrupted in this type of centrifuges?

2. Give synonyms to the following words.

Device, important, load, very much, rate, common, to take away, very small, discontinuous.

3. Give antonyms to the following words.

Liquid, continuous, bottom, horizontal, outside, movable, to charge, minimum, seldom, light.

4. According to your knowledge of the text, say which of the given statements are correct.

1. A centrifuge is a device for separating the components of a sludge.

2. Filters are developed from centrifuges.

3. There is only one type of centrifuges.

4. A bottom-discharge, top-suspension centrifuge is a supercentrifuge.

5. This centrifuge has a rotating basket.

6. The basket is lined with wire screen or fine perforated metal.

7. It is not necessary to have light corrugated metal between the screen and the basket walls.

8. Centrifuges are widely used in textile industry.

9. The speed of rotation of the centrifuge is very low.

10. A typical example of discontinuous centrifuges is a top-suspension, bottom-discharge centrifuge.

5. Translate the sentences into Russian.

1. If the filters operated with sludges, centrifuges would not be necessary.

2. If we had a centrifuge in our laboratory, we should get the necessary liquid ourselves.

3. If the basket of the centrifuge were not perforated, the operation would be impossible.

4. If the speed of rotation were small, we could not get a good product.

5. If the screen of the basket were simply laid within the basket shell, only those portions of the screen which came over the actual holes in the basket wall would be effective.

6. The centrifuge would work effectively if there were corrugated metal between the screen and the basket.

7. The process of discharging the final product would be uninterrupted if we used a continuous centrifuge.

6. Fill in the blanks with prepositions if necessary.

Centrifuges are used … the separation … liquids … solids. They are widely used … chemical industry. A bottom-discharge … centrifuge contains … a basket. It also consists … a stationary casing. The discharge is performed … the bottom … the centrifuge. This centrifuge is well suited … chemical … work. The sides … the basket … are perforated … fine holes. The process … discharging … the product … the top-suspension, bottom-discharge … centrifuge is interrupted. An automatic device is used … removing the product.

7. Discuss with your friends the information you have got from the text.

8. Read the texts “Basket centrifuge”, “Continuous centrifuge”, “Supercentrifuge” (See Appendix I).

9. Get ready to speak about the process of separation of liquids from solids and about different types of centrifuges. 

Вернитесь к учебным целям УБ-11 и сопоставьте их с вашими новыми знаниями и умениями.

Если вы можете участвовать в беседе и рассказать о процессе отделения жидкостей от твёрдых веществ, a также о центрифугах разных видов, значит, цель достигнута.

Поздравляем!

Теперь вам следует повторить материал всех одиннадцати учебных блоков и подготовиться к завершающему тесту.

Желаем успеха!

Учебный Блок Р (УБ-Р)

Обобщение по модулю

1. Вернитесь к интегрирующей цели данного модуля.

Проверьте себя – достигли ли вы поставленных целей. Если вы в чём-то сомневаетесь, то вернитесь к соответствующим разделам проработанных учебных блоков.

2. Обобщите наиболее существенные знания по модулю. Для этого ответьте на следующие вопросы:

1. What operations are called crushing and grinding?

2. What devices do we use to reduce the size of solids?

3. What are the devices for transporting solid materials?

4. What solid materials can be transported by means of conveyors?

5. What devices are used for transporting liquids?

6. What is the classification of pumps?

7. What material are the pipes made of?

8. What are meters used for?

9. What types of meters do you know?

10. Where is mixing used?

11. What can we get in the result of mixing?

12. How many ways of mixing do you know?

13. What is evaporation?

14. What liquids can be evaporated?

15. Is the difference in the operations of drying and evaporation very large?

16. Where do we use filters?

17. How can centrifuges be classified?

18. What are centrifuges used for?

3. Если вы испытали трудности, отвечая на поставленные вопросы, то изучите соответствующий учебный материал повторно и обсудите его с товарищем. Также проконсультируйтесь у преподавателя.

4. Если вы уверены в своих знаниях, то приступайте к выполнению обзорного теста – УБ-К.

Желаем успеха!

Учебный Блок – К (УБ-К)

FINAL TEST 8

1. К словам из левой колонки подберите их перевод из правой.

1. crusher

(a) раствор


14. piston

(n) взбалтывание

2. solid

(b) толщина

15. pressure

(o) скорость
3. surface

(c) ось


16. friction

(p) дробилка
4. overload

(d) осаждать

17. partition

(q) такт, ход
5. capacity

(e) количество

18. axis

(r) камера
6. discharge

(f) вращаться

19. agitating

(s) износ
7. chamber

(g) перегородка

20. solution

(t) твёрдое в-во
8. stroke

(h) трение


21. tank

(u) клапан
9. abrasion

(i) давление

22. precipitate
(v) сваривать
10. weld

(j) угол


23. separation
(w) поверхность
11. valve

(k) отделение

24. amount

(x) мощность

12. rate

(l) поршень


25. angle

(y) разгружать

13. thickness
(m) бак


26. rotate

(z) перегружать

2. К прилагательному из левой колонки подберите существительное из правой. 

1. standard

(a) filter


13. steam

(m) side

2. raw


(b) fluid


14. water

(n) belt

3. coarse

(c) screen


15. disc

(o) pipe

4. uninterrupted
(d) point


16. compressed
(p) valve

5. working

(e) water


17. driving

(q) surface

6. abrasive

(f) discharger

18. boiling

(r) device

7. concave

(g) gear


19. viscous

(s) conditions

8. rubber

(h) air



20. pure

(t) gyration

9. feeding

(i) pressure


21. gravity

(u) stroke

10. iron

(j) meter


22. automatic
(v) material

11. inner

(k) centrifuge

23. wire

(w) crushing

12. check

(l) cylinder


24. continuous
(x) size

3. К началу утверждения из левой колонки подберите его окончание из правой.

	1. Crushers are …

2. Conveyors are …

3. Pipes are …

4. Meters are …

5. Mixing devices are …

6. Evaporation is …

7. Drying is …

8. Filtering devices are …

9. Centrifuging devices are …
	(a) devices which are used for the measurement of liquids

(b) used for the process of separation when the amount of solid in the mixture is relatively small as compared to the liquid

(c) widely used in chemical industry for producing different kinds of suspensions and solutions

(d) the most important devices for transporting solid materials

(e) used for reducing the size of solid materials to some pieces

(f) the process of removing water by circulating air or some other gas over the material

(g) the process of heat transfer from steam to boiling liquids.

(h) used when the separation of very small amounts of liquids from large amounts of solids is performed

(i) used in chemical industry for the transportation of materials in a fluid form


- Проверьте результат по ключу (см. приложение 2)

- Оцените свою работу по шкале оценок.

- Если вы получили положительную оценку, значит, вы не переоценили себя и ваша цель действительно достигнута.

- Если же результат отрицательный, то придется еще поработать над учебным материалом модуля и побеседовать с преподавателем.

А впереди – экзамен. Что к нему надо знать и как лучше подготовиться – вам подскажет следующий модуль – М-Р

МОДУЛЬ-РЕЗЮМЕ (М-Р)
Обобщение по курсу

1. Вернитесь к учебным целям и задачам курса и требованиям к экзамену (см. Введение). Достигли ли вы поставленных целей? Если вы в чем-то сомневаетесь, то вернитесь к соответствующим разделам учебных модулей. Проверьте себя, заполнив следующую таблицу (используйте данные варианты начала вашего ответа):
	What I knew before
	About
	What I know now

	Earlier I knew that … 
	Chemistry as a science
	Having read about … I got to know that …

	Before dealing with … I knew only that …
	Gases, liquids and solids
	I learnt from the texts about … that …

	I wanted to get some information on …
	Petroleum
	It was interesting for me to learn that …

	I didn`t know about …
	Cracking 
	I got new information on …

	I knew nothing about …
	Metals 
	What was new for me is that …

	I was interested in …
	Plastics 
	

	
	The electrical properties of materials
	

	
	Electrical machines
	

	
	Electric current
	

	
	Practical units
	

	
	Electronics 
	

	
	Reducing the size of solid materials
	

	
	The transportation of solids
	

	
	The transportation of fluids
	

	
	Pumps 
	

	
	Meters 
	

	
	Mixing 
	

	
	Evaporation
	

	
	Drying 
	

	
	Filters 
	

	
	Centrifuges
	


2. Повторите наиболее типичные для технических текстов разделы грамматики.
3. Выполните контрольный перевод текста модуля-контроль (М-К). Сравните свой перевод с ключом, и проанализируйте все свои ошибки и неточности.
4. Подготовьтесь к монологическому сообщению и ситуативно-обусловленной беседе с преподавателем по темам, выносимым на экзамен для устного собеседования. Проверьте себя, ответив на следующие вопросы:
1. What is your name?

2. How old are you?
3. Is your family large?
4. What is your mother (father)?
5. What does she (he) look like?
6. What are her (his) hobbies?

7. What is your sister (brother)?

8. What is she (he) interested in?
9. What other close relatives have you got?
10. Are you a second-year student?
11. Where do you study?
12. What department are you a student of?
13. What subjects do you study?

14. What will you become after graduating from the University?
15. Where can you work after graduating from the University?
16. How many faculties are there at your higher educational establishment?

17. What specialists does each faculty train?

18. Do you like studying at PSU? Why?

19. Do you have long working days?

20. In what way do you spend your leisure time?

21. What is your native town?

22. Where do you live now?

23. Do you like Novopolotsk? Why?

24. Are you in love with your native country? Why?
25. Where would you like to live in Belarus? Why?

26. If you went to travel around your country where would you go?

27. Are there more places of interest in the UK than in Belarus?

28. What do you know about Great Britain?

29. Is your speciality popular in GB?
30. What is chemical engineering linked with?
31. What are the duties and responsibilities of a chemical engineer?
32. What must you know to become a good specialist?
33. What engineering materials can you name? What are their characteristics?
34. What are the two kinds of metals?

35. What is the most common metal?
36. What is the most important non-ferrous metal?
37. Can we use plastics instead of metals? Why?
38. Can plastics be found in nature?

39. What is the modern concept of plastics?

40. Where is this material used?
_____________________

Если вы испытали трудности, отвечая на поставленные вопросы, то повторите соответствующий учебный материал. Используйте также консультации преподавателя.

Если же ни контрольный перевод, ни данные вопросы не вызвали у вас затруднений, значит вы прекрасно подготовлены и можете смело идти на экзамен. Ни пуха, ни пера!

МОДУЛЬ-КОНТРОЛЬ (М-К)

Прочитайте тексты:

Первый (выделенный курсивом) текст переведите письменно со словарем. Время выполнения один академический час.

Второй текст прочитайте без словаря. Время выполнения 10 минут. Передайте содержание на родном или английском языке.

Задание 1

High-Temperature Superconductors

The superconducting materials just described have all suffered from one practical problem: they can only operate near absolute zero. Liquid helium is an appropriate coolant, but it is expensive and inconvenient. Therefore, the announcement of the synthesis of a substance that superconducted at around 80 K was greeted with enthusiasm. Liquid helium could now be replaced with the more plentiful, higher boiling liquid nitrogen, the substance frequently demonstrated as “liquid air”.

Nitrogen boils at a higher temperature than helium because the attractive forces between N2 molecules are greater than those between He atoms. It takes more energy and a higher temperature to overcome them and vaporize the liquid. Looking at it from the opposite direction, nitrogen is easier to condense than helium. The explanation for this is that an N2 molecule is considerably larger than an He atom. Its electrons are farther from the nuclei and less tightly held. This means that the 14 electrons in N2 can be more readily distorted than the two electrons in He. As the electrons shift around, one part of the molecule can temporarily experience a build-up of negative charge, while another part is temporarily positive. The positive part of one N2 molecule is attracted to the negative part of another, giving rise to what are called dispersion forces. In a group of similar elements or compounds, the dispersion forces become stronger as the sizes of the atoms or molecules increase. This explains why the boiling points of the rare gases increase down the far right column of the periodic table, from helium through radon (Rn). The same trend accounts for the fact that fluorine and chlorine are gases at room temperature, bromine is a liquid, and iodine is a solid. 

The newly discovered substances that superconduct at liquid nitrogen temperatures are ceramics, which are made by grinding and heating certain metallic oxides and carbonates. 

Задание 2

Refining Petroleum

The oil refinery has become a symbol of the petroleum industry. In the refining process, the crude oil is separated into individual compounds or, more often, into fractions that consist of compounds with similar properties. This fractionation is accomplished by distillation. The petroleum is pumped into an industrial sized retort or still, and the mixture is heated. As the temperature increases, the components with the lowest boiling points are the first to vaporize. The gaseous molecules escape from the liquid and move up a tall distillation column or tower. There the cooled vapors recondense into the liquid state, only this time in a much purer condition. 
The fractions obtained from a distillation tower include gases such as methane, liquids such as gasoline and kerosene, waxy solids, and a tarry asphalt residue. Note that the boiling point goes up with increasing number of carbon atoms in the molecule, and hence with increasing molecular mass. Heavier, larger molecules are attracted to each other with stronger intermolecular forces than are lighter, smaller molecules. Higher temperatures are required to overcome these forces and vaporize compounds with greater molecular masses.
Because of differences in properties, the various fractions distilled from crude oil have different uses. Indeed, the great diversity of products obtained has made petroleum a particularly valuable source of matter and energy. The lowest boiling components are gases at room temperature, and are used as “bottled gas” and other fuels. The gasoline fraction is particularly important to our automotive civilization. The kerosene fraction is somewhat higher boiling, and it finds use as a fuel in diesel engines and jet planes. Still higher boiling fractions are used to fire furnaces and as lubricating oils.

APPENDIX I

Texts for Supplementary Reading

МОДУЛЬ 2
УБ-3
MEASUREMENTS IN CHEMISTRY

In order to understand the quantitative relationships which exist between various kinds of matter, the chemist who is interested in matter and the changes which it undergoes, has to measure the quantities of matter with which he works, that is since mass is the measure of the quantity of matter, he is to measure mass. The measuring device the chemist is to employ in this determination should be the balance.
Since for every chemical change there is always accompanying energy change which the chemist has to take into account, the calorimeter and the thermometer have to be used. 
The chemist usually employs graduated cylinders, burettes, pipettes and volumetric flasks for the measurements of volumes of liquids, and the gas burette for the measurement of volumes of gases.
The chemist employs the barometer if he has to measure the pressure.
The analytical chemist and the physical chemist employ such devices as calorimeters, polarimeters, refractometers and a number of electrical devices.
If the chemist is to examine very small samples of matter, he should use a microscope. The microscope is an instrument which by the combi​nation of lenses permits man to see objects which are too small to be seen with a naked eye. It is an instrument which is useful in many sciences and which, although more frequently used in a qualitative way can also be used quantitatively.

The fundamental unit of the metric system is the meter. The millimeter and centimeter are the units which the chemist uses very frequently in his work.
If one is to measure extremely short distances, the micron is to be used.
The unit of mass is the gram, milligram or the kilogram.
The unit of the heat measurement is the calorie.

УБ-4
SOLID STATE

If you took a paper clip and bent it, it would stay bent, it wouldn't spring back and it wouldn't break. The metal of which the clip is made is ductile. Some other materials are not ductile at all. If you tried to bend a glass rod (unless you are holding it in a flame), it would simply break. It is brittle. In this respect as in many others, glass behaves quite differently from a metal. The difference must lie either in the particular atoms of which metals and glass are made up or in the way they are put together, probably both. There are of course many other differences between metals and glass.

Metals, for example, conduct electricity and are therefore used for electrical transmission lines, glass hardly conducts electricity at all and can serve as an insulator. Glass being transparent, it can be used in windows whereas a sheet of metal even more than a millionth of an inch thick is quite opaque. It is of course interesting to understand the reasons of these differences in behaviour.

During the past 20 years studies of this kind have been called solid-state physics, or sometimes since the subject includes a great deal of chemistry, just "solid state". It is a major branch of science that has revealed new and previously unsuspected properties in materials. Solid-state physics has become one of the most important branches of technology. It has given rise to technological progress. Having studied this branch of technology, engineers could understand much better the phenomenon of quantum mechanics as it is applied to solids. Though solids, of course, were the subject of experimental investigation long before quantum mechanics was invented.
If we considered the fact known since the earliest studies of electric currents, we should remember that metals conduct electricity well and most other materials do not.
It is only the discovery of electron that could help the scientists to understand some of these facts well. With the discovery of electron it was assumed that in metals some or all of the atoms had lost an electron and that in insulators such as glass they had not. The electrons in a metal proved thus to move freely, whereas the electrons in insulators do not. Why did this happen in metals? This very question had to await the discovery of quantum mechanics. The next question was: "How are" the atoms arranged?
As far as this question is concerned we can say that solids can be divided into two classes: crystalline and amorphous. In the crystalline group, which is the largest and includes the metals and most minerals, the atoms are arranged in a regular way. In some metals (for instance copper and nickel), they are backed together. In other metals (such as iron, for example), they are arranged in the form of a cube. The commonest of the amorphous group of solids appears in glass, its atoms are put together in a more disordered way than those of a metal.
The structure of an amorphous material is much more difficult to discover than that of a crystalline solid and considerable effort is being made to learn more about the arrangement of atoms in such materials.
Much has been learned about solids but much is still to be learned. There is a number of problems which are to be solved. No wonder that many scientists have been working at this, interesting, so-called “solid-state” science.

LIQUIDS
The liquid state occupies an intermediate position between the gaseous and solid states, liquid having a definite volume but no definite shape.

Like a gas, a liquid can take the shape of any vessel in which it is put, but in contrast to a gas, a definite quantity of liquid is inquired for filling the vessel. A liquid can't be compressed so much as a gas because its molecules are already close together, large pressure producing small changes in volume.
Increasing in temperature increases the kinetic energy of all molecules.
The change of a liquid into the gaseous or solid states being dependent upon the kinetic energy of the molecules, which in turn is dependent upon the temperature, there are definite temperature characteristics for most liquids at which these changes occur. They are known as transition temperatures. 
If we place one liquid layer carefully on top of a layer of a more dense liquid in which it is soluble, and set the vessel where it won’t be disturbed, we shall see that two liquids begin gradually mixing. It is also to be taken into consideration that all liquids do not flow with the same ease, water, alcohol flowing easily, while heavy oil, glycerin flowing very slowly.
When a liquid flow, layers of molecules begin rubbing over each other, friction -being generated by this rubbing of layers of particles. The greater the friction, the slower the flow. A liquid which resists flowing, or resists the action of any other deforming force upon it results in a homogeneous solution. We give this example for illustrations that the molecules of a liquid diffuse, though much more slowly than do those of a gas.
The molecules of a liquid are much closer together than they are in a gas, because of the greater relative strength of attraction, the density of liquids being much greater. Naturally as the volume of a liquid begins varying with temperature its density will also start varying with temperature.

It should be noted that the closeness of the molecules also is known as viscosity, the opposite of viscosity being fluidity. Viscosity diminishes and fluidity increases with temperature.

The molecules within the interior of a liquid have a definite average energy of motion, and thus a definite mean velocity at each temperature. Some of them, however, at any given instant have a velocity sufficiently greater than the average velocity and this enables them breaking through the surface layer of molecules and escaping. Escaping of molecules from a liquid into its vapour is called evaporation.
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PHYSICAL PROPERTIES OF METALS

The uses of metals are based upon their physical or chemical properties. Metals vary in density, hardness, heat and electrical conductivity and weight. The lightest is lithium and the heaviest is osmium. The hardness of metals depends upon the presence of other substances in them and the nature of metal itself. Metals are the best conductors of heat and electricity.
The most widely used metals are: iron, copper, zinc, tin, lead, mercury, silver and gold. The most important metal is iron.
Nowadays, aluminium, magnesium and sodium have become common due to the development of electrochemical processes for their production.
Metals occur most commonly as oxides or sulphides in ores. They must be separated from gangue materials such as clay, silica, granite, etc.

УБ-2
ALUMINIUM

Aluminium, which is sometimes called aluminum, is the typical -metal in the third group in the periodic classification of the elements. Aluminium is the most abundant of the metals and the most widely distributed. It is found in feldspars, micas, kaolin, clay, bauxite, corundum and certain gems. Compounds of aluminium have been known for many years and they were recognized as being derived from a metal that had not been isolated.
Aluminium has a very low density, 2.7; it is used in construction when a metal is required and weight is an important consideration. It is ductile, malleable, and can be rolled. Its tensile strength is low in comparison with that of iron; it cannot be machined and polished readily and does not yield good castings. These defects can be overcome by alloying it with other metals. Alloys of copper and aluminium which contain from 5 to 10 per cent of the latter are called aluminium bronzes. They have a fine yellow colour resembling gold and are used in making imitation jewelry and statuary.
On account of its low electrical resistance, aluminium is used in certain cases in wires and cables as conductors.

COPPER

Copper was used in prehistoric times for making weapons and tools and later was alloyed with tin to form bronze, which was the most important metal of the Greeks and Romans. It was replaced for these purposes by iron and steel. Various grades of copper are used for engineering purposes. The great development of the electric industries has resulted in such extensive uses of the metal that it now ranks next to iron in importance.

The copper alloys are more widely employed. The alloying of copper with other elements increases the strength of the metal in some cases and improves the anticorrosive and antifriction properties in others. Copper alloys comprise two main groups — brasses and bronzes. Alloys of copper and zinc are called brasses. Alloys of copper with a number of elements including tin, aluminium, manganese, iron and beryllium are called bronzes.

УБ-4
NEW FAMILIES OF STEEL PRODUCTS

New, more sophisticated processes for steel making and treatment have led to steel products of higher grade and greater variety.

New families of steel products are steadily emerging to meet changing market needs of this material. Some examples are introduced below:

1. Non-Quenched/Tempered High-Strength Steel. This is a steel with tensile strength above 60 kgf/mm2 and in the as-rolled (untempered) state. Lowering the material’s carbon equivalent and using the latest rolling technique have remarkably improved its weldability, workability and low-temperature toughness. It is highly suited to use in construction equipment – and, being an as-rolled material, it is also quite economical.

2. Wear-Resistant Steel. A new series of steel featuring excellent resistance to wear, cracking and deformation is being used for the parts of construction equipment that come into direct contact with rocks, dirt and sand. The series includes three types – one for use where toughness is most needed, one for general use and one for use where economy is most important – and each type is further divided into five grades according to hardness, which ranges from 235 to 401.

3. Formable High-Strength Steel Sheets. These sheets, used for the outer panels of automobiles, offer both high strength and good workability – properties which until now were difficult to combine in a single product. They can be thin due to their high strength, and their thinness saves weight. These new sheets resist denting by flying pebbles and are stiff enough to prevent noise and vibration when the vehicle is running.

4. Plastic-Sandwiching Steel Sheets. In this product, a plastic sheet is sandwiched between two steel sheets. A type recently supplied to one automobile maker, consisting of a 0,6-mm plastic sheet between two 0,2-mm steel sheets, is only half the weight of the usual 1-mm steel sheet and yet has the same rigidity. It is used for trunk-lid panels and air-cleaner covers.

5. Steel Fiber. Steel fiber for reinforcing concrete is another recent innovation. Its flat shape gives this fiber a large effective surface for good adhesion to concrete. Mixed into concrete in a ratio of 1-2% by volume, it remarkably improves the bending strength, tensile strength and impact strength of the concrete. It has already proved its usefulness in the construction of roads, runways and floor slabs for bridges and tunnels.
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Conductivity
It will be interesting to note that an iron wire of the same length as a copper one has a greater resistance. Under the same conditions the copper wire allows more current flowing than the iron wire. Copper has a greater conductivity. Conductivity means the ability of carrying the current. The unit of conductivity is the Siemens or the mho. The unit of resistance is the Ohm.
In 1826 Ohm found a simple correlation between resistance, current and voltage. He also observed that if the voltage remains the same, the greater the resistance, the smaller the current is.
So, it can be stated: the current that flows in a circuit is directly proportioned to the voltage and inversely proportioned to the resistance.
The Metallic Elements

About seventy-nine of the one hundred substances are metals. A metal may be defined as a substance which has large conductivity of electricity and of heat, has characteristic luster, called metallic luster and some other properties. In addition, the electric conductivity increases with decrease in temperature.
The metals themselves and their alloys are of great usefulness to man. The importance of some alloys is due primarily to their hardness and strength, These properties are a consequence of the presence in the metals of very strong bonds between the atoms.
For this reason it is of great interest to us to understand the nature of the forces holding the metal atoms together in these metals and alloys.
First we should consider an alloy, it is a metallic material containing, two or more elements. It may be homogeneous, consisting of a single phase, or heterogeneous, being a mixture of phases.

УБ-3
BRANCHES OF ELECTRICITY

The study of electricity may be divided into three branches: magnetism, electrostatics and electrodynamics. Magnetism is the property of the molecules of iron and some other substances to store energy in a field of force. Electrostatics is the study of electricity at rest. Rubbing glass with silk produces static electricity. Electrodynamics is the study of electricity in motion, or dynamic electricity. The electric current which flows through wires is a good example of the latter type of electricity.
This flow of electricity through a conductor is analogous to the flow of water through a pipe. A difference of pressure at the two ends of the pipe is necessary in order to maintain a flow of water. A difference of electric pressure is necessary to maintain a flow of electricity in a conductor. Different substances differ in electrical conductivity because of the ease with which their atoms give up electrons. Electrical energy has intensity and quantity. Instruments have been devised which can be used to measure it in amperes and volts.

ELECTRICITY AND MAGNETISM

Much has been learned about electric currents through their effects. We all are familiar with incandescent filament in the ordinary electric lamp bulb (heating effect), with the vibrating hammer of the electric bell when ringing (magnetic effect), with the decomposition of acidulated water into hydrogen and oxygen (chemical effect), and with the mechanical forces acting in the electric motor used for starting an automobile engine (mechanical effect).
Electricity is completely intermingled with magnetism. We must know these fundamental properties of a magnet well: a magnet attracts pieces of iron, nickel and cobalt; the magnetic property is concentrated more in the poles: if freely hung the magnetic needle sets itself with one pole toward the north; like poles repel each other, unlike poles attract each other; magnetism can be induced; a magnetic line of force is the path along which an independent north pole would tend to move; a magnetic field is a space in which there are magnetic lines; permeability refers to the ease with which lines of force may be established in any material, and reluctance is the resistance which a substance offers to magnetic lines of force, i. e. to magnetic flux.
Many practical applications have resulted from the utilization of the magnetic effects of electric currents. These effects are employed in motors, in most electric meters (ammeters, voltmeters and galvanometers), in electromagnets, and in practically all electromechanical apparatus.

УБ-6
SEMICONDUCTORS

A transistor is an active semiconductor device with three or more electrodes. By active we mean that the transistor is capable of current gain, voltage, amplification and power gain. A transistor is an electron device in which electronic conduction takes place within a semiconductor.
A semiconductor is an electric conductor with resistivity in the range between metals and insulators, in which the electrical charge carrier concentration increases with increasing temperature over some temperature range.
The resistivities of semiconductors and insulators decrease rapidly with rising temperatures, while those of metals increase relatively slowly. Unlike metals and insulators, the resistivity of semiconductors depends upon the direction of current flow. The direction of easiest current flow or lowest resistivity is called the forward direction, the direction of restricted current flow or highest resistivity is known as the reverse or back direction.
Semiconductors, such as the elements germanium and silicon, possess two types of current carriers, namely, negative electrons and positive holes. A hole is a mobile vacancy in the electronic valence structure of a semiconductor which acts like a positive electronic charge with a positive mass.
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УБ-2

FINE GRINDERS

The machines of this class are characterized by the fact that they make fine product.

The buhrstone mill is the oldest type of grinding machines. It was especially often used for making flour. Many small buhrstone mills are still used for grinding grain, paints, cosmetics and for medical preparations. The mill has two stones. The upper stone is held in the casing. The lower stone is carried on a spider which is driven by the shaft of the mill. Grinding takes place between two stones. The buhrstone mill is not often used for grinding now. It is being replaced by a more modern device called a roller mill.

The roller mill is at present used for grinding grain in the manufacture of flour. It consists of two pairs of rolls, and the rolls in each pair rotate towards each other. The rolls are corrugated. One roll in each pair moves faster than the other roll.

A very important class of fine-grinding machinery includes ball and tube mills. The difference between these two types is not great. It concerns especially the diameter, the size of feed, types of balls. Both the mills operate in the same general way, except that the tube mill produces a finer product than the ball mill under the equal conditions.

Tube mills are very widely used in grinding hard rock and Portland cement clinker because these mills are simple in the construction and they may operate at low speeds. The load of the balls, the size of the balls, the speed of rotation are controlled so that the final product of these machines is discharged having the desired size.

IMPACT MILL

The Voltec impact mill is designed for grinding materials quickly and efficiently to a selected size with a single impact shattering of individual particles. It is compact, high speed and extremely versatile for small production runs in chemical and mineral industries. The mill utilizes high speed to blast particles perpendicularly against clean, stationary wear resistant blocks. The single impact shattering of particles produces rough surfaces and sharp edges. Frictional heat is minimal because there is no rubbing of materials, and since all grinding energy is used in accelerating the particles to impacting speed, grinding efficiency is high.
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PNEUMATIC CONVEYOR

This system has applications for the transportation of rubber residues, china clay and a range of other products. It differs from the more conventional designs in that it has a perforated elastic tube within the conveyor duct into which compressed air is passed. The perforations are opened only when the pressure inside the elastic tube exceeds that in the outer conveyor tube. By this means the compressed air entering the conveyor tube keeps the product in an aerated state and assists its toward movement.

Advantages of this system include the reduction in conveyor tube wear made possible by the lower conveying speeds involved, the ability to pneumatically transport materials over considerable distances, the facility for starting and stopping conveying without the need for blowing out and a low air-product ratio, which simplifies subsequent separation.

CHAIN CONVEYORS

A large very important group of conveyors is built around chains and chain attachments. In contrast to the belt conveyor, which is expensive, the chain conveyor is simple and cheap. It is used in a great variety of conveying jobs.

The simplest and cheapest conveyor is a scraper conveyor. Its advantages are its low first cost, its suitability for different conditions and its ability to handle large pieces. The conveyor has a chain with attachments with blocks of wood fastened to them to act as scrapers. 

Apron conveyors are used for the wide variety of purposes. Especially often they are useful for transporting heavy loads at short runs. The simplest apron conveyor consists of two chains carrying attachments. Wooden bars are fastened to these attachments between the chains. The whole conveyor is mounted on the support. This forms a practically continuous moving platform. For heavier loads steel plates may be used instead of wooden bars. In the simplest case the buckets may be flat. But when the conveyor is used for loose solids, the plates may overlap and be stamped so that they will cover each other as the chain goes.

A simple bucket conveyor has deep steel buckets with overlapping edges carried on a steel chain. Very complex types of bucket conveyors are used for handling coal in power stations where the most expensive conveyors are justified. In this case cast iron or stamped steel buckets are between two long-pitch steel chains. Such devices are often arranged so that they receive coal near the end of the bottom run, elevate it to the bunkers, and discharge it at any point in the run over the bunkers. These conveyors are very complex and expensive.
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ROTODYNAMIC PUMP

Designed for pumping viscous liquids which contain fibrous substances, this pump has two screw conveyor portions of opposite pitch which serve to feed the pump; while in between is the impeller with its twin blades. The screw conveyor portions can be utilized to crush the larger particles while the entire pump operates as a two stage pump with a good efficiency.

VERTICAL ABRASIVE SLURRY PUMP

A new pump is suitable for handling abrasive or acid slurries. This unit is a cantilever mounted above the slurry tank, thereby ensuring the bearings and seals are never in contact with the slurry being handled. Sizes range from 1in. to 12 in. and heads of up to 200 ft. are possible.

SEWAGE PUMP

Many organic slurries contain fibrous components which make pumping difficult. In this case the slurry is fed into the pump through a perforated plate. Across its perforations series of knife blades are constantly passing. In this way fibrous materials are automatically cut to a pumpable size as they enter the pump.
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УБ-6

IMPULSE METERS

A new impulse generating meter contains a microswitch arranged to give an impulse after each liquid unit has passed through a flowmeter. This can be used to provide a simple remote reading system or, with a batch controller, can be used to operate a solenoid valve to dispense pre-set quantities of liquid. The meter is available in sizes ranging from ½ in. to 3 in., the frequency of impulses can be varied according to the size of the meter.

GAS METERS

Gases flowing in small amounts may be measured by mechanical gas meters. They consist of a pair of leather bellows. The bellows are so arranged that when one of them is filling, the second is emptying, the movement of the bellows actuates a lever and operates it. The motion of the lever is transmitted to a train of gears.

One of the types of devices for measuring gases is a wet gas meter which consists of a drum with openings around the outside for the discharge of gas. Partitions divide the inside of the drum into several radial chambers. There are four inlets near the center of the drum. The drum itself is half submerged into liquid. the gas enters the meter and its flow into the compartment makes it rise. This results in the rotation of the drum, bringing another compartment below the liquid level so that the gas is displaced by the liquid entering this second compartment. These meters are built in all sizes, up to meters which are large enough to measure the output of gas-manufacturing plants.

The Thomas meter is a special case of the dilution method in which heat is added instead of adding a fluid. Two wire grids are placed some distance apart in the gas line. These grids are so connected that they operate as electric resistance thermometers. There is an electric heating between these wire grids. The two thermometer grids are connected to a mechanism which controls the input of energy to the heater so that there is a definite rise in temperature between the two grids. if the heat capacity of the gas is known, it is necessary only to measure the electric input to the heater in order to measure the flow of gas. This electrical input may be recorded on a standard recording watt-meter, which can be calibrated in terms of cubic feet of gas.

МОДУЛЬ 5

УБ-7

CONTROLLED LIQUID-SOLID MIXING

In mixing operations, in which finely divided solids are present in low concentration and where it is desired to mix a liquid with the solids, the type of mixer which merely creates turbulence of the liquid and solid phases is of limited use. This is because the low probability of solid and liquid droplets coming into contact hinders the production of highly uniform liquid-solid mixtures.

The Spray-mixer goes some way forward removing this disadvantage, a key point about its operation being the controlled air flow. The material to be treated enters through an interval cyclone fitted at the top of the main vessel; it leaves this cyclone at its base which projects into vessel, with a spiral motion. A fan connected to the discharge of the two outer cyclones draws in air at the open end of the cone attached to the cylindrical part of the mixer. The amount of air in this case exceeds the amount for conveying the solids to the mixer; the air passes up through the mixer close to its walls and hinders the downward movement of falling particles. The result is that their presence in the cylindrical section, where the liquid is added as a fine mist, can be controlled by varying the amount of additional air. Solids collected in the outer cyclones return via a fan to the discharge of the integral cyclone.

It is possible without difficulty to add the functions of heating or cooling to the apparatus of this design.

SOLIDS MIXING

This apparatus for obtaining an intimate mixture from a heterogeneous mass of granulated or powdered materials comprises a horizontally rotatable drum within which an independently rotatable shaft is fitted with stirring blades. The blades are so formed as to induce a flow in the materials being mixed towards the center of the drum, thus assisting the discharge of the mixed materials. The materials to be mixed enter and leave via the same aperture.

MIXING DEVICES

The term “beaters” is often applied to the machines used in the baking industry. The liquids are mixed with moderate amounts of solids in the beater. The device consists of a whipper driven at high speeds in the container. The whipper not only rotates about its axis, but the axis is also revolving about the center of the container.

Kneading machines are used for mixing viscous masses, such as pastes, plastics and all kinds of stiff materials. They consist of an open trough with a semicylindrical bottom. Two horizontal knives are rotating in the trough. The knives are so placed that the material turned up by one knife is immediately pushed by the second knife. The kneading devices are built in large sizes. They may be jacked for heating and cooling. They always operate on the batch principle.

A considerable amount of other mixing machines are used in special industries. The mixing of rubber is performed on rolls which are about three diameters long. The rolls run with different speeds; the front roll usually runs at a smaller speed than the rear rolls does.

Various types of spiral ribbon stirrers are used for mixing dry powders. The complete mixing of two dry powders is a very difficult operation to perform. It is still a more difficult operation to control, as it is not easy to say whether a certain batch is uniformly mixed or not. The batches are mixed in semicylindrical troughs. The troughs are provided with spiral ribbon stirrers. The materials move continuously back and forth in the trough till we get the necessary homogeneous mixtures.

Many grinding operations have a considerable amount of mixing. In this case it is difficult to say whether the machine is a mixing device or it is a grinder.
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FALLING FILM EVAPORATOR

This evaporator has been designed for duties in the chemical and industrial fields where large capacities are called for and is capable of operation rates of up to 100000 lb/h or higher.

Designed for mechanical vapour recompression, or for conventional operation, the heat transfer surface is composed of a number of flat hollow rectangular heating elements, with the heating vapour flowing internally. The elements are mounted in a shell and the liquid to be evaporated is sprayed onto their exterior surface from the top, flowing down each element plate like a thin film while evaporation takes place.

The vapour generated emerges from between the elements in a horizontal direction at a very low exit velocity. Any droplets carried in the vapour stream are removed by special devices before they enter the clear space of the shell and the mist-free vapour passes out of the evaporator through the top outlets. The concentrate collects at the base of the shell and is removed through the bottom outlet. The vapour is recompressed either mechanically or by steam jet and returned to the plant as the heating medium.

Depending upon the evaporative capacity required, two or more of these units may be interconnected.

THIN LAYER EVAPORATOR

This apparatus comprises a heatable evaporator body and a vapour chamber. A centrally arranged distributing gear comprises a shaft with radially arranged distributing blades, the outer edges of which leave a narrow gap at the internal wall of the evaporator boy over which the material to be evaporated is spread in thin layers. The vapour chamber is provided with a central short pipe for the vapour which projects from the vapour chamber into the liquid inlet end of the evaporator chamber. The distributing blades are provided with slots parallel to the axis of the evaporator body into which the short pipe projects.
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SMALL-SCALE DRIER

A new small pneumatic drier has been designed for the use in laboratories, pilot plants and for small-scale continuous or batch drying. The unit is compact and mounted on a stand which includes both the feed hopper and the product collector. Feed rates as high as 1 cwt. per hour can be achieved.

DRYING DEVICES

A compartment drier is a common device for handling many sticky or plastic substances and granular materials on trays. When the material is on a tray it is easy to handle it in loading and unloading without losses. A great many valuable products are dried by this method.

The apparatus consists of a rectangular chamber whose walls contain suitable heat-insulating materials. There is a device for introducing and circulating air between and over the trays; many driers of this type also have a device for heating the air inside the drier. Air is introduced at the upper right-hand corner, then it passes through the fan and over the heating tubes. A partition is so placed that the air after being heated passes over only a few trays. After the air is heated for the second time, it is returned over the next set of trays, until it finally reaches the lower right-hand corner. The damper of the drier is set in the upper right-hand corner, so that it may feed only fresh air to the fan and discharge the moist air from the drier. Sometimes the damper does not discharge all the moist air from the drier. In this case some of the air coming from the bottom of the drier is returned with the fresh air. It is important to know that the air passing through the drier is not heated at once but reheated in several steps. This method has a great advantage. In the first place, it allows to use less air to remove a given amount of water. By reducing the amount of air per pound of evaporated water the heat loss is greatly reduced.

In many cases it may be necessary to dry materials on trays faster than in common compartment driers. In such cases a vacuum shelf drier is used. It consists of a cast iron shell, which is usually rectangular. This shell contains a number of shelves. The material to be dried is spread on trays which are placed on these shelves. Only valuable materials are dried by this method because it is rather expensive.
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SELF-CLEANING FILTER

A new range of self-cleaning filters has been designed. A specific feature of this range is that the filters can be cleaned automatically without interruption of flow. The filter element made up of steel is rotated against a series of specially shaped cleaner blades mounted to the element in the casing. The filter works on the edge filtration principle, which means that liquid being filtered passes through the filter element slots from the outside to the inside leaving the cake on the outside of the element. After cleaning, the dirt is retained in the sump of the filter where it can be drained off through the drain plug or discharged under pressure through a suitable valve.

The more typical application for which the filter has been designed include the filtration of lubricating oil and fuel oil, foodstuffs, glues, resins, chemicals and semi-solids of high viscosity.

CIRCULATING BED FILTER

In this filter the water to be filtered is passed through a granular material filter bed while, at the same time, granular material from the bottom of the bed is removed, washed and returned to the top of the bed. By this means the unit can simultaneously filter the water passing through it and clean the filtering media. The filtered water is discharged from the upper part of the unit shell and the washed filtering media is returned through the top.

SAND FILTERS

The simplest possible filter is a wooden box with a perforated bottom, filled with loose sand. The filter is useful especially where relatively small amounts of solid are removed from the liquid and where large volumes of liquid must be handled at the minimum cost. The typical sand filter consists of a tank. In the bottom of this tank there are a number of strainers. They are made of brass and have narrow slots. Over the strainers is a layer of several inches of coarse gravel; and on the top of it is the sand which forms the filter medium. The layer of sand may be from 2 to 4 ft. deep. In operation the water to be filtered is introduced at the top on to a baffle which prevents disturbing the sand by a direct stream. The cake is removed by back washing. Cakes that are gelatinous cannot be removed by back washing. So they cannot be handled in a sand filter. The disadvantage of the sand filter is its low capacity. For very large amounts of water open sand filters are used. They are especially useful in paper mills as they are the only practical means of clarifying the mixture in the mills.
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BUSKET CENTRIFUGE

In this arrangement the centrifugal basket is adapted for a continuous rotation at high speed. The basket is formed as a perforated conical wall provided with foraminated screen over the inner side for the separation of liquid and solid components of the feed. The smaller end of the basket is equipped with an accelerator which deflects the feed against the screen. A strainer, between the accelerator and the screen, deals with oversize solids, thus protecting the foramens of the screen. This strainer takes the form of a horizontal ring attached to the side wall and perforated so that the feed passes through into the upper section but the oversize materials do not.

CONTINUOUS CENTRIFUGE

The operation of the ordinary centrifuge is expensive because of the power consumption. The inertia of the basket and the charge is great, and the power necessary to bring the machine up to the speed is many times the power required for maintaining the speed after it is set.

A continuous centrifuge contains a horizontal cylindrical cage which rotates at a high speed; this cage is perforated with slots and is lined with a screen. The material to be handled is introduced from the hopper by means of a screw conveyor. 

Inside the basket there is a spiral scraper which is moved at a rate slightly different from the speed of rotation of the basket. This results in a gradual scraping of the charge along the walls of the basket to the discharge end. The material is discharged through the openings in the basket wall. Both the basket and the scraper are driven by the gear drive.

SUPERCENTRIFUGE

When it is difficult to obtain centrifugal separation in common centrifuges, a supercentrifuge is used. It has a high speed, at the same time the diameter of the basket is small. The bowl has become a relatively long vertical cylinder. The cylinder is suspended on a flexible spindle from ball bearings at the top end. The liquid to be handled is introduced into the bottom of the bowl. There are baffles in the bowl which catch the liquid and make it pass at the same speed of rotation as the perimeter of the bowl. The liquid is moved by the centrifugal force to the top of the bowl where it is delivered by a spout. The solid is removed from the bowl only at long intervals. This apparatus is useful in the process of filtration of varnish, dry-cleaning liquids and other similar substances.
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Part B:

I.

3, 4, 6, 8

II.

2. (Did I have an early morning call at seven o’clock?)

3. (Do little children like to ask many questions?)

6. (Has she painted the walls or the ceiling?)

7. (He is sure to come, isn’t he?)

8. (We like to swim in the swimming pool, don’t we?)

12. (How often do you have your English classes?)

III.

1. more interesting, faster

2. hotter, worse

3. sooner, better

4. later, less

5. less, angrier

Final test 2
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16. h
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III.

2, 3, 7, 8, 12, 14

IV.

1. c
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8. f
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Part A:

1. A


5. A


9. B


13. A

2. B


6. C


10. A


14. A

3. A


7. C


11. B


15. B

4. C


8. A


12. A




Part B:
I.

2. (older than); 3. (the sharpest); 6. (the prettiest); 7. (as tall as); 8. (the most popular); 9. (worse); 10 (more careful)

II.

2, 3, 5, 6, 7

III.
1, 3, 6, 7, 10.

Final test 4

I.

1. n


8. r


15. i


22. s

2. h


9. u


16. c


23. a

3. o


10. p


17. d


24. z

4. f


11. v


18. e


25. m

5. w


12. y


19. g


26. j

6. b


13. l


20. k

7. q


14. x


21. t

II.

1. h


5. a, j


9. d


13. e, f

2. n


6. i


10. g


14. b

3. k


7. m


11. c, l

4. c, l


8. e, f


12. a, j

III.

3, 5, 6, 7, 9, 11

IV.

1. e


4. b


7. d

2. g


5. f

3. a


6. c

Entry test 5

Part A
1. B



11. B



21. C

2. A



12. C



22. C
3. B



13. A



23. B
4. B



14. C



24. C
5. C



15. A



25. A
6. C



16. C



26. B
7. A



17. B



27. B
8. A



18. B



28. B
9. B



19. C



29. A
10. A



20. A



30. B
Part B:
2, 3, 6, 8, 10.
Final test 6

I.
1. h


8. i


15. t


22. c

2. v


9. x


16. z


23. j

3. p


10. r


17. f


24. n

4. a


11. d


18. y


25. u

5. w


12. q


19. g


26. k

6. o


13. m


20. s

7. e


14. b


21. l

II.

1. d, j


5. r

9. l


13. e


17. p

2. d, j


6. b

10. h


14. k


18. i

3. q


7. f

11. o


15. g, c

4. g, c


8. a

12. m


16. n

III.

1, 2, 3, 5, 6, 7, 12, 13, 14.
IV.

1. d


4. a


7. g

2. h


5. i


8. c

3. f


6. b


9. e

Entry test 7

Part A:

1. B



11. B



21. A

2. A



12. C



22. B

3. C



13. A



23. B

4. C



14. C



24. A

5. B



15. B



25. B

6. B



16. B



26. B

7. A



17. A



27. B

8. B



18. B



28. C

9. B



19. B



29. A

10. C



20. B



30. C

Part B:

1, 2, 4, 6, 7, 8

Final test 8

I.

1. p


8. q


15. i


22. d

2. t


9. s


16. h


23. k

3. w


10. v


17. g


24. e

4. z


11. u


18. c


25. j

5. x


12. o


19. n


26. f

6. y


13. b


20. a

7. r


14. l


21. m

II.

1. x


7. q


13. i


19. b

2. v


8. n


14. l


20. e

3. w


9. r


15. j


21. a

4. t


10. o


16. h


22. f

5. u


11. m


17. g


23. c

6. s


12. p


18. d


24. k

III.

1. e


4. a


7. f

2. d


5. c


8. b

3. i


6. g


9. h

Модуль-Контроль
Задание 1
Термостойкие сверхпроводники
Все описанные выше сверхпроводящие материалы не в состоянии решить одну практическую проблему: они могут работать только при абсолютном нуле. Жидкий гелий является подходящей смазочно-охлаждающей эмульсией, но он дорогой и неудобный в использовании. Поэтому сообщение о синтезе вещества, которое является сверхпроводником при около восьмидесяти градусах по Кельвину, было встречено с энтузиазмом. Жидкий гелий теперь мог быть заменен более доступным жидким азотом, который обладает более высокой точкой кипения, это вещество часто называют “жидкий воздух”.
Азот закипает при более высокой температуре, чем гелий, потому что силы притяжения между молекулами азота (N2) сильнее, чем между молекулами атомов гелия. Требуется больше усилий и более высокая температура для того, чтобы их преодолеть и чтобы жидкость испарилась. С другой стороны, азот легче конденсируется, чем гелий. Это объясняется тем, что молекула N2 существенно больше атома гелия. Электроны азота расположены дальше от ядер и не так сильно связаны с ними. Это означает, что четырнадцать электронов в атоме азота (N2) могут перемещаться с большей легкостью, чем два электрона гелия. При перемещении электронов одна часть молекулы может на время увеличивать отрицательный заряд, а другая часть на время становится положительной. Положительная часть одной молекулы азота притягивается к отрицательной части другой, что в результате приводит к возникновению так называемых дисперсионных сил. В группе схожих элементов или структур дисперсионные силы становятся сильнее при увеличении размеров атомов или молекул. Это объясняет, почему точки кипения редких газов увеличиваются при движении вниз по крайней правой колонке периодической таблицы, от гелия до радона. Та же тенденция объясняет тот факт, что фтор и хлор являются газами при комнатной температуре, бром – жидкостью, а йод – твердым веществом.
Недавно открытым веществом, которое действует как сверхпроводник при температурах кипения жидкого азота, является керамика, изготовленная измельчением и нагреванием определенных металлических окисей и углекислой соли.
Задание 2
Перегонка нефти
Нефтеочистительный завод стал символом нефтяной промышленности. В процессе перегонки неочищенная нефть разделяется на отдельные составляющие или, даже чаще, на фракции/ части, которые состоят из компонентов с одинаковыми свойствами. Такому фракционированию сопутствует дистилляция. Нефть закачивается в дистиллятор или перегонный куб промышленного размера и нагревается. При увеличении температуры компоненты с самыми низкими точками кипения испаряются в первую очередь. Газообразные молекулы покидают жидкость по высокой дистилляционной колонне. Там охлажденные испарения конденсируются в жидкое состояние, но в этот раз в более чистом виде.

Фракции, полученные из дистилляционной вышки, содержат такие газы, как метан, такие жидкости, как газолин и керосин, восковой сухой остаток и смолистый битумный остаток. Отметьте, что точка кипения увеличивается с увеличением числа атомов углерода в молекуле, а следовательно, и с увеличением молекулярной массы. Более тяжелые, более крупные молекулы притягиваются друг к другу с бóльшими межмолекулярными силами, чем легкие, маленькие молекулы. Для преодоления этих сил и испарения компонентов с бóльшими молекулярными массами требуются высокие температуры.
Из-за отличий в свойствах различные фракции, получаемые при дистилляции неочищенной нефти, имеют различные области применения. И действительно, большое разнообразие получаемых продуктов превратило нефть в особенно ценный источник сырья и энергии. Компонентами с самыми низкими точками кипения являются газы комнатной температуры, они используются в качестве сжиженного газа в баллонах и другого топлива. Фракции газолина особенно важны для автомобильной цивилизации. Фракции керосина имеют в некоторой степени высокую точку кипения и находят свое применение в качестве топлива в дизельных двигателях и реактивных самолетах. Фракции с еще более высокими точками кипения используются для сжигания в печах и в качестве смазочного масла.
APPENDIX III
Periodic Table of the Elements
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APPENDIX IV

Active Vocabulary
	A

	1. as such




как таковой 

2. abrasion n



трение, износ, стирание

3. abrupt adj



внезапный
4. absorbent n



абсорбент, поглотитель
5. absorption n



поглощение
6. accelerate v



ускорять
7. acid n




кислота

8. accidental adj



случайный
9. accompany v



сопровождать
10. actual adj



действительный 

11. actuate v




приводить в действие

12. advantage n



преимущество
13. advent n




наступление, прибытие, приход

14. agitating n



взбалтывание
15. airtight pot n



герметичный контейнер

16. alloy n




сплав
17. alloy steel n



легированная сталь 

18. alum n




квасцы
19. alter v




изменять
20. alteration n



изменение
21. among prep



среди, между
22. amount n



количество
23. the ancients n pl


древние люди
24. angle n




угол
25. animal oil n



животный жир
26. annealing n



отжиг
27. antimony n



сурьма
28. apparatus n



аппарат, устройство
29. application n



применение
30. arrangement n



расположение
31. arduous adj



трудный
32. armature n



арматура; броня ( кабеля )

33. arsenic n




мышьяк

34. attract v




притягивать
35. automatic adj



автоматический 

36. available adj



имеющийся в наличии, доступный
37. axis n




ось; вал

	B

	1. bar n




прут, планка
2. basket n




корзина, сетка
3. bearing n



подшипник
4. behaviour n



поведение
5. belt n




ремень, лента 

6. biochemistry n



биохимия
7. boil v




кипеть
8. bond n




связь ( межатомная )


chemical ~s n pl


химические связи 

9. bottom n



низ
10. brass n




латунь
11. break up v



распадаться
12. brittle adj



хрупкий
13. bronze n




бронза
14. bubble n




пузырь
15. bucket n




ковш, лопасть
16. bulk n




груда, масса, большое количество
17. burn v




гореть
18. burner n




горелка

	C

	1. careful adj



тщательный, внимательный
2. cake n




слой, осадок
3. calcinations n pl


обжиг
4. capacity n



мощность, производительность
5. carbon n




углерод
6. carcass n




каркас
7. carry out v



проводить
8. casing n




оболочка, кожух, чехол

9. cause v




послужить причиной/ поводом
10. cell n




элемент
11. centrifuge n



центрифуга
12. century n



век
13. chamber n



камера
14. charge n, v



заряд; заряжать

15. circuit n




цепь, контур; схема
16. circumference n


окружность; замкнутая кривая

17. classify v



классифицировать
18. coagulation n



коагуляция, свёртывание
19. coefficient n



коэффициент
20. coil n




катушка, змеевик

field ~ n




катушка возбуждения

21. coke n




кокс
22. colour n




цвет
23. comb n




гребень
24. compartment n



отделение, отсек
25. composition n



состав
26. compound n



сложное вещество, соединение

27. compress v



сжимать
28. compressible adj


сжимаемый
29. condense v



конденсировать
30. condensate n



конденсат
31. condition n



условие, состояние
32. conductivity n



проводимость
33. conductor n



провод; проводник
34. confirm v



подтверждать

35. consequently adv


следовательно
36. constituent n



составная часть
37. constant adj



неизменный, устойчивый
38. constitution n



строение, состав

39. construction n



конструкция
40. constructor n



конструктор, проектировщик
41. consumption n



потребление, расход
42. container n



контейнер
43. content n




содержание
44. contract v



сжиматься
45. contractor n



подрядчик

46. conventional adj


стандартный
47. convert v



превращать, преобразовывать
48. convey v




перевозить, переправлять
49. conveyor n



конвейер
50. cool v




охлаждать
51. cord n




шнур
52. core n




сердцевина
53. corrugate v



гофрировать, делать рифленым

54. cost v




стоить
55. crack v




трескаться
56. crush v




дробить, измельчать
57. crusher n 



дробилка


jaw ~ n




щековая дробилка

gyratory ~ n



вращательная дробилка

58. crystal n




кристалл
59. current n




ток

direct ~ (d.c.) n



постоянный ток


alternating ~ (a.c.) n


переменный ток

60. cylinder n



цилиндр

	D

	1. danger n



опасность
2. date back v



относиться к, датироваться

3. deal with v



иметь дело

4. definite adj



определённый
5. density n



плотность
6. derive v




получать, извлекать
7. design v




проектировать, конструировать
8. desirable adj



желательный, желаемый
9. development n



развитие
10. device n




прибор, устройство
11. dial n




шкала 

12. diameter n



диаметр
13. diaphragm n



диафрагма
14. differentiate v



различать, дифференцировать
15. dimensions n pl


размеры
16. diminish v



уменьшать
17. direct adj



постоянный; непрерывный
18. disadvantage n



недостаток
19. disappear v



исчезать
20. discharge v



разгружать
21. disclose v



открывать
22. displacement n


смещение, вытеснение
23. distinguish v



находить отличия, различать

24. distortion n



искажение, искривление
25. divide v




делить
26. draw v




вытягивать

27. drawback n



недостаток
28. drier n




сушилка
29. drive v




приводить в действие

30. drop n




капля
31. dry v




сушить
32. ductility n



ковкость

	E

	1. effort n




усилие
2. elasticity n



упругость
3. electromotive adj


электродвижущий

4. engineering n



машиностроение

5. enough adv



достаточно
6. ensure v




обеспечивать
7. equal adj



равный
8. equation n



уравнение; равенство
9. equipment n



оборудование
10. essential adj



существенный
11. experience n



опыт
12. extend v




расширять
13. extent n




степень
14. external adj



внешний, наружный
15. extract v




извлекать 

16. extraction n



извлечение
17. evaporate v



выпаривать
18. evaporation n



выпаривание, испарение
19. evaporator n



испаритель
20. evidently adv



очевидно

	F

	1. familiar adj



знакомый
2. feature n



черта, особенность
3. feed v




загружать, подавать
4. fire n




огонь
5. fitting n




фитинг, соединительная часть
6. flange n




фланец
7. flexibility n



гибкость, приспособляемость
8. filtrate n



фильтрат
9. filtration n



фильтрация
10. fluid n




жидкость
11. foot n




фут
12. forge v




ковать
13. frame n




каркас, рама
14. freshman n



первокурсник
15. friction n



трение
16. fundamental adj


основной 

17. fundamentals n pl


основы

	G

	1. gap n




расхождение; промежуток 

2. gasoline n



бензин
3. gauge v




измерять, производить измерения

4. gear n




зубчатое колесо
5. geology n



геология
6. glass n




стекло

7. grade n




сорт
8. granular adj



гранулированный
9. gravity n



сила тяжести
10. grind v




молоть, измельчать
11. gyration n



вращение

	H

	1. hammer n



молот
2. handle v




управлять 

3. hardness n



вёрдость
4. heat v




нагревать


~ treatment n



термическая обработка

5. hole n




дыра; отверстие; прорезь

6. hydrocarbon n



углеводород
7. hydrogen n



водород

	I

	1. immersion n



погружение
2. impetus n



толчок
3. important adj



важный
4. impurity n



добавка, примесь
5. inch n




дюйм
6. increase v



увеличивать
7. induce v




индуктировать; стимулировать
8. induction n



электро-магнитная индукция

9. inflame v



воспламеняться
10. inorganic adj



неорганический
11. iron n




железо

cast ~ n




чугун

wrought ~ n



железо для ковки 

12. install v




устанавливать
13. insulator n



диэлектрик; изолятор
14. intensify v



усиливать
15. interrupted adj



прерывистый
16. inverse adj



противоположный
17. investigate v



изучать, исследовать

	J

	1. jaw n




щека
2. join v




присоединять; соединять
3. joint n, adj



соединение; совместный

	K

	1. keynote n



основная идея
2. knob n




круглая ручка

	L

	1. lathe n




токарный станок
2. lead n




свинец
3. liable adj



возможный, вероятный
4. lift v




поднимать
5. liquid n




жидкость
6. load n, v




нагрузка; загружать

7. local adj




местный
8. lubricating adj



смазочный
9. lug n




ручка, кронштейн

	M

	1. machinability n



обрабатываемость
2. magnesium n



магний
3. magnitude n



величина, размер
4. mains n pl



питающая сеть; сетевая розетка
5. manufacture n



производство
6. market n




рынок 

7. materials n



материалы
8. matter n




вещество
9. measure v



измерять
10. melt v




плавить(ся)
11. member n



элемент
12. mercury n



ртуть
13. meter n




счётчик
14. mill n 




(прокатный ) стан; мельница


ball ~ n




шаровая мельница 


ring roll ~ n



кольцевая роликовая мельница


rolling-~ n



прокатный стан


swing-hammer ~ n


молотковая мельница


tube ~ n




шаровая барабанная мельница

15. minute adj



мельчайший
16. mix v




смешивать
17. mixture n



смесь
18. moisten v



увлажнять, намачивать
19. mold v




придавать форму
20. molecule n



молекула
21. motion n




движение
22. motor n




мотор
23. mount v




устанавливать, монтировать
24. multiply v



увеличивать, умножать

	N

	1. niter n




селитра
2. nitrogen n



азот
3. non-condensed adj


несконденсированный 

4. normalizing n



нормализация
5. nucleus n



(атомное) ядро

	O

	1. obtain v




получать

2. occur v




встречаться, залегать
3. odour n




запах
4. offer v




предлагать

5. oil n




нефть, масло 

6. opaque adj



непрозрачный, тёмный
7. operate v



работать, управлять 
8. ore n




руда
9. origin n




источник, начало, происхождение
10. outcome n



выход; результат

11. outer adj



внешний

12. overlap n, v



наложение; частично совпадать

13. overload v



перегружать

14. owe v




быть обязанным

15. oxide n




оксид

	P

	1. paddle n




лопасть

2. partake v



разделять; напоминать

3. partition n



перегородка

4. perforate v



перфорировать

5. perform v



выполнять

6. petroleum n



нефть, топливо

7. phase n




фаза; стадия; период

8. pipe n




труба

9. piston n




поршень

10. plant n




растение
11. possess v



обладать

12. potassium n



калий
13. power n




энергия, мощность

14. precipitate v



осаждать

15. pressure n



давление

16. processing n



обработка

17. property n



свойство


casting ~ies n pl


литейные свойства 

18. proportion n



пропорция
19. pump n




насос

20. pure adj




чистый

	Q

	1. quality n




качество
2. quantity n



количество 

3. quenching n



резкое охлаждение, закалка

	R

	1. rate n




скорость; пропорция; степень
2. reason n




причина

3. rectifier n



выпрямитель
4. reduce v




раскислять
5. reduction n



уменьшение

6. regain v




восстанавливать

7. relieve v




снимать, уменьшать

8. remain v




оставаться

9. remedy v



ремонтировать, чинить

10. remove v



удалять 

11. repair v




чинить, ремонтировать

12. represent v



представлять

13. require v




требовать

14. requirement n



требование

15. resist v




выдерживать, сопротивляться

16. resistance n



сопротивление


corrosion ~ n



устойчивость к коррозии

fatigue ~ n



сопротивление усталости

shock ~ n



сопротивление удару


wear ~ n




износостойкость

17. resistive adj



могущий оказать сопротивление

18. restore v




восстанавливать

19. retain v




сохранять

20. retard v




замедлять

21. revolve v



вращать(ся)
22. rigid adj




жёсткий

23. rod n




стержень, брус, рейка

24. roll v




прокатывать

25. rotate v




вращать(ся)

26. rotor n




ротор

27. rust v




ржаветь

	S

	1. safe adj




безопасный
2. satisfactory adj



удовлетворительный

3. satisfy v




удовлетворять

4. saturate v



насыщать
5. scale n




масштаб

6. screen n




экран, сито 

7. search n




поиск

8. semiconductor n


полупроводник
9. semisteel n



полусталь
10. separation n



отделение
11. series n




последовательное соединение

12. service n




служба
13. set v




устанавливать

14. shaft n




вал

15. shell n




оболочка, каркас

16. shunt n




параллельное соединение

17. significance n



значение
18. significant adj



выдающийся

19. silicate n




силикат
20. size n




размер, величина; габариты, объем

popular ~ n



стандартный размер

21. skilled adj



квалифицированный

22. slot n




паз; гнездо; выемка

23. slurry n




суспензия, взвесь

24. soap n




мыло
25. sodium n



натрий

26. solid adj




твёрдое вещество

27. solidify v



затвердевать

28. solution n



раствор
29. solve v




решать

30. solvent n



растворитель

31. sort v




сортировать

32. spectacles n pl



очки
33. speed n




скорость

34. spring n




пружина

35. stator n




статор (двигателя)

36. steady adj



устойчивый; постоянный

37. steam n




пар
38. sticky adj



клейкий, липкий

39. stiffness n



жёсткость

40. stirrer n




мешалка

41. strength n



прочность

42. strike v




ударять

43. striking adj



поражающий, поразительный

44. stroke n




ход, такт
45. substance n



вещество

46. substitute v



заменять

47. succession n



последовательность
48. sufficient adj



достаточный
49. sufficiently adv


достаточно
50. sulphide n



сульфид
51. sulphur n



сера
52. superheated adj


перегретый
53. support v



поддерживать

54. surface n



поверхность

55. surround v



окружать
56. susceptibility n



подверженность

57. suspend v



подвешивать, взвешивать

58. suspension n



взвесь

	T

	1. tangent n



касательный

2. tank n




резервуар, бак 

3. tempering n



отпуск
4. temporary adj



временный
5. tension n



растяжение

6. terminal n



клемма; ввод/ вывод
7. thickness n



толщина

8. thorough adj



доскональный; тщательный

9. tin n




олово
10. top n




верх

11. torch n




паяльная лампа

12. torque n




вращающий момент

13. total adj




общий, суммарный

14. toughness n



ударная вязкость; прочность

15. transmit v



пропускать, проводить

16. transparent adj



прозрачный 

17. tremendous adj



огромный

	U

	1. unprotected adj



незащищённый
2. utilize v




использовать, расходовать

	V

	1. vacuum n



вакуум

2. value n




значение

3. valve n




клапан

4. vapour n




пар

5. variety n




разнообразие

6. velocity n



скорость

7. vessel n




сосуд

8. virtually adv



фактически 

9. viscid adj



вязкий

10. viscosity n



вязкость

11. vitreous adj



стекловидный, стеклообразный 

12. volatile adj



летучий 

13. volume n



объём

	W

	1. wear v




изнашиваться

2. weld v




сваривать
3. wheel n




колесо 

4. winding n



обмотка
5. wire n




проволока; электрический провод

6. workability n



обрабатываемость

	Y

	1. yield v




давать результат, приводить к ч.-л.
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