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LESSON 1. PHYSICS AS A SCIENCE.
1. Work in pairs. Read and translate the following international words. 

Apparatus, astronomy, atomic, bionics, biophysics, chemical, college, classical, cybernetics, diagram, dialectical, economic, electronics, enthusiast, experiment, faculty, isotope, laboratory, materialism, method, patent, pavilion, physical, physics, plan, problem, professor, quantum, radio , radium, register, technical, theory.

2. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root. 

base






основа (ср. база); основывать

idea






теория (ср. идея)

lead (led)





вести, руководить (ср. лидер)
modern





современный (ср. модерн)

natural





естественный (ср. натуральный)

3. Read the following words and memorize them. 

	аpply
	применять

	application 
	применение

	branch 
	отрасль

	carry out
	проводить

	case
	случай

	connect 
	соединять(ся); связывать(ся)

	connection                                                 
	связь; соединение

	develop                                                            
	развивать; создавать

	development                      
	развитие; разработка; создание

	due to                                        
	благодаря

	engineering                                                         
	техника; технический

	field                                          
	поле; область

	force                                                                          
	сила; заставлять принуждать

	found                                                                                       
	основывать

	importance                           
	важность, значение

	important                              
	важный, значительный

	include                                  
	включать

	influence                                                                  
	влияние; влиять

	investigate                                                            
	исследовать

	investigation                                                                              
	исследование

	knowledge                                                                                             
	знания

	nuclear                                                                                            
	ядерный

	power                                                                       
	мощность,  приводить в действие

	research                                                                                     
	исследование

	same                                                                     
	тот (же) самый, одинаковый

	science                                                                                             
	наука

	scientific                                                                                        
	научный

	scientist                                                                                           
	ученый

	solve                                                                                                
	решать

	solution                                                                                           
	решение

	such                                                                                                 
	такой

	use                                                                               
	употреблять, использовать

	vary                                                                                            
	изменяться

	variety                                                                                       
	разнообразие

	various                                                                                      
	разнообразный


4. Read the English participles paying attention to the pronunciation of the ending - ed.

	
	A. -ed [t]  
	
	
	  В. -ed [d]


	

	1.
	developed
	вынужденный
	1.
	solved
	проведенный

	2.
	researched
	развитый
	2.
	powered
	решенный

	3.
	forced
	основанный
	3.
	carried out
	использованный

	4.
	based
	исследованный
	4.
	used
	приведенный в действие

	
	С. -ed [id ]


	
	
	
	

	1.
	included
	исследованный
	
	
	

	2.
	connected
	основанный
	
	
	

	3.
	founded
	включенный
	
	
	

	4.
	investigated
	соединенный
	
	
	


5. Translate the word combinations into Russian. 
1. the variety of  / ideas, methods, theories

2. nuclear / physics, reactor

3. the influence of / force, science

4. the same / influence, research, application, solution 

5. the knowledge of / biophysics, radio engineering, natural sciences, modern electronics

6. the development   of / modern engineering, new branches of physics, productive forces of society  

7. due to / the research, the discovery, the knowledge 

8. modern, important/ research

6. Translate the word combinations into English. 
1. современная / наука, техника, теория

2. то же самое / применение, влияние, решение 

3. химическая, ядерная, атомная / энергия

4. знание / биофизики, астрономии, бионики, химической физики, электроники
5. научная, важная, новая / проблема

6. научное / развитие, значение, исследование, решение
7. важная, современная, та же самая, ведущая, новая / отрасль науки

8. исследование в области / кибернетики, электроники, физики, бионики, радиоастрономии

9. проводить / научное исследование, химический эксперимент, эксперименты в различных областях физики
7. Read and translate the adjectives with the suffixes - ic, - ical.  

physical, basic, dialectical, electrical, atomic, classical, astronomical, scientific, chemical, kinetic, graphical, statistical, theoretical, mathematical, economic, practical, technological, technical.

8. Read and translate the following nouns, underline their suffix. 

bionics, cybernetics, electronics, physics, mathematics, statistics.

9. Say which italicized words are verbs.
a base, it is based; their force, it is forced, our forces; my research, she researches, you research; our control, it controls, its control, he controls; he designs, their designs, his design, they design; they light, the light, it lights, the lights; the heat, it heals, its heat, they heal.
10. Match the Russian (А) and English (B) equivalents:

	А
	А
	B

	B

	natural  
	разнообразие
	благодаря
	important

	application
	знание
	сила
	power

	variety
	влияние
	важный
	production

	such as 
	такой, как
	мощность
	branch

	knowledge
	исследование 
	производство
	due to

	investigation
	естественный
	тот же
	the same

	influence
	применение
	отрасль
	force


11. Read and translate Text A.

Text A
PHYSICS
1. Physics in our time is the leading natural science and this is due to the variety of the ideas and methods and due to the importance of the results of investigations for the theory of knowledge and for the development of the world outlook based on dialectical materialism.

2. No less important is the influence of physics on the development of the productive forces of sоciety. Many fields of modern engineering such as nuclear engineering; electronics, including semiconductor and quantum electronics, atomic power and radio engineering are closely connected with physics. At the same time the application of new physical ideas and research methods to classical branches of science and engineering has led in many cases to new solutions of certain problems.

3. New sciences, that are based, on physics, have been founded and are being developed; they are: cybernetics, radioastronomy, bionics, biophysics and others.
12. Read and translate Text B using Text A as a key. 

Text В
ФИЗИКА
1. Физика в наше время является ведущей естественной наукой, и это определяется многообразием ее идей и методов, а также значимостью результатов ее исследований для теории познания и для выработки мировоззрения, в основе которого лежит диалектический материализм.

2. Не менее значительно и влияние физики на развитие производительных сил общества. Многие области современной техники, такие, как ядерная техника, электроника, включая полупроводниковую и квантовую электронику, атомная энергетика и радиотехника тесно связаны с физикой. В то же время применение  новых физических теорий и методов исследования к классическим областям науки и техники привело во многих случаях к новым решениям некоторых проблем.

3. Созданы и развиваются новые науки, основой которых является физика; это - кибернетика, радиоастрономия, биофизика и другие.

13. Match the English equivalents to the Russian ones.
1. nuclear structure


1. исследование мирового пространства
2. atomic-power engineerings
2. ядерная энергетика
3. applied nuclear physics

3. структура ядра
4. nuclear power engineering

4. атомная энергетика
5. space research



5. прикладная ядерная физика
14. Read Text A and match the English equivalents to the Russian ones:
благодаря разнообразию теорий и методов; мировоззрение, основанное на диалектическом материализме; не менее значительно влияние физики на развитие производительных сил общества; тесно связаны с физикой; основаны и развиваются.

15. Find answers to the following questions in Text A. 

1. Whу is physics a leading natural science of our time? 

2. What fields of modern engineering are closely connected with physics?

3. What new sciences based on physics are being developed?

16. Complete the sentences. 
1. Our world outlook is based ...

1. methods of investigation. 

2. Physics is ...




2. closely connected with physics

3. There is a variety of …


3. on dialectical materialism.

4. Many fields of engineering are ...
4. the leading natural science 

17. Match the Russian and English equivalents.
	base
	application
	research

	1. основной
2. смещение
3. база
	1. соединение
2. оборудование

3. применение
	1. исследование

2. достигать

3. следить

	решать
	сила
	область

	1. solution
2. silver

3. serve

4. solve
	1. fence

2. force

3. source

4. fast
	1. field

2. feel

3. fill

4. fall


18. Read and translate the sentences filling in the gaps the words in brackets. 
1. One of the most ... (важный) problems of nuclear power engineering is the … (поведение) of materials in high intensity nuclear radiation. 2. I have a book about the future ... (развитие) of nuclear power engineering in our country. 3. Isotopes find practical ... (применение) in atomic physics and technology. 4. The ... (разработка) of such reactors is very important. 5. The work ... (связанный) with the solution of … (безопасность) problems in nuclear power industry is of great interest.

19. Read the text without a dictionary paying attention to the international words. 

Text C
RESEARCH IN UNIVERSITIES AND COLLEGES

Universities and colleges carry out research on a very large scale (масштаб). 

On display in one of the pavilions of the Exhibition of Economic Achievements we can see apparatus, various equipment (оборудование) and diagrams developed at universities and colleges. They are often registered as inventions (изобретения) and patented by the state. 

Along with educational work professors and their students carry scientific research at every faculty and laboratory. As a rule (правило), all laboratories have their research plans approved (утверждать) by the Academic Board (учёный совет) of the college or university.

Similar research is also carried out by students’ scientific and technical societies, headed by enthusiasts from among the teaching staff or by senior students 

20. Work in pairs. Read the statements and say whether they are true or false. Use “It’s right" or “It’s wrong".
1. The research is carried out only at research centres.

2. Various equipment developed at the universities and colleges is never sent to exhibitions. 

3. Universities and colleges have their research plans. 

4. Students carry out research in students’ scientific societies.

5. The inventions of professors and students are neither registered nor patented.

21. Read text D without a dictionary. 

Text D
IN SCIENCE

Why does a person become a scientist? Ask one and he will probably tell you that he gets more enjoyment (удовольствие), excitement, (волнение), and intellectual stimulation from working in science than from anything else he can think of doing. Nature is a great mystery (тайна) that interests him. Like a detective working to solve a crime (преступление), a scientist tries to understand nature by piecing together (систематизировать) his observations and the observations of others into a coherent (связное) whole (целое).

In science, as in the rest of life (в других сферах жизни), interpretations are subjective (субъективный). This means that many people may observe the same thing and yet (однако) describe or explain (объяснять) it in different ways. For example, several (несколько) people may see the same automobile accident (катастрофа) and yet not agree on (соглашаться) exactly what has happened (случаться). In making interpretations scientists have found that certain techniques (методы) and tools are more helpful than others. Probably the most useful tool of all is mathematics. Mathematical symbols are a form of shorthand (стенография) often used to represent (представлять), in a simple way, relations (связи) between the physical properties (свойства) of substances (вещества)... 

22. Find answers to the following questions.
1. Почему ученый любит свою работу? 2. Как в тексте доказывается,

что люди по-разному воспринимают объективную реальность? 3. Для чего ученые часто используют математические символы?
23. Read and translate text E. Find answers to the following questions.
1. Whom does the author compare the scientist to? 2. What observer can do more than just see the objects and events about him? 3. What must a scientist observe? 
Text E
THE SCIENTIST IS A DETECTIVE

In a real sense a scientist is a detective, for he arrives (добиваться) at answers to his questions by employing (использовать) an approach (метод) much like that used by a detective. One of the keys to success (успех), both in detective work and in scientific investigation, is observation.

To observe what actually happens (происходить) - not what we ought to happen - is very difficult. Even the professional scientist doesn’t always succeed.

Through observation, we discover the dependability (надежность) of the physical world. If you hold (держать) a rock in your hand and release (выпускать) it, it will fall, if you hold a flame under a dry newspaper, it will catch on fire (загораться); days and nights follow each other in depend of succession (последовательность) as do the seasons.

But it is the keen observer who can do more than just see the objects and events about him. The scientist must observe (порядок, последовательность) - the regularity in the observed events.

24. Read the statements and say whether they are true or false.
1. One of the keys to success, both in detective work and in scientific investigation is observation. 2. To observe what actually happens is not very difficult. 3. The professional scientist always succeeds in his work. 4. The scientist must observe the regularity in the observed events. 

25. Work in pairs. Translate the questions from English into Russian and answer them briefly. 
1. Have you seen industrial robots?

2. Have you read about them?

3. Are robots used at the research institutes and factories in your town?

4. Do robots help to carry out research in the sea?

5. Can robots be used in agriculture?
6. In what fields of science is research carried out at your institute (university) ?

7. Do students carry out research?

8. Is there a students’ scientific society at your Institute?

26. a) Read the text and find passages about:
a) medieval scholastics and their scientific ideas;
b) physical concepts introduced by Galileo;
c) Newton’s accomplishments in the field of Physics.
THE HISTORY OF PHYSICS

The most advanced science at present and the one which seems to give the most light on the structure of the world is physics. It is useful to have some idea of not only what the up-to-date development of physics is but also how we came to think in that way and how the whole of modern physics is connected with its history. In fact, the history of this science begins with Galileo, but in order to understand his work one should see what was thought before his time.

The scholastics, whose ideas were in the main derived from Aristotle, thought that there were different laws for celestial and terrestrial bodies, and also for living and dead matter. There were four elements - earth, water, air and fire - , of which earth and water were heavy, while air and fire were light. Earth and water had a natural downward motion, air and fire upward motion. There was no idea of one set of laws for all kinds of matter; there was no science of changes in the movements of bodies.

Galileo - and in a lesser degree Descartes - introduced the fundamental concepts and principles which were enough for physics until the present century. They showed that the laws of motion are the same for all kinds of dead matter and probably for living matter also.

Galileo introduced the two principles that made mathematical physics possible: the law of inertia and the parallelogram law. The law of inertia, now familiar as Newton's first law of motion made it possible to calculate the motions of matter by means of the laws of dynamics alone.

Technically the principle of inertia meant that causal laws of physics should be stated in terms of acceleration, i. e. a change of velocity in amount or direction or both which was found in Newton's law of gravitation. From the law of inertia it followed that the causal laws of dynamics must be differential equations of the second order, though this form of statement could not be made until Newton and Leibniz had developed the infinitesimal calculus. Most of what students do on the mathematical side of physics may be found in Newton's Principia. The basic idea of dynamics, the equations of motion, the ideas of momentum, of inertia, of mass and of acceleration were applied by Newton to large bodies like the Earth and the Moon to explain the structure and the motion of the universe. From Newton to the end of the nineteenth century, the progress of physics involved no basically new principles. The first revolutionary novelty was Planck's introduction of the quantum constant h to explain the structure and behavior of atoms in the year 1900. Another departure from Newtonian principles followed in 1905 when Einstein published his special theory of relativity. Ten years later he published his general theory of relativity which was primarily a geometrical theory of gravitation showing that the universe is expanding.

In fact, when modern science was growing up from the time of Galileo to the time of Newton, all the sciences were very much joined together. A single man could do absolutely first-class research in pure mathematics, in physics, in chemistry and even in biology. Towards the end of that time the sciences were beginning to separate and after that they continued to separate more and more.

Just at this moment we can see a great convergence of all sciences. Physics is increasingly penetrating all other parts of science and this is evident in the names of the new hybrid subjects. We have long had physical chemistry; now we have chemical physics, which is different not so much in the proportion of physics and chemistry, but in its central interest of extending the range of physics. A biologist cannot do without knowledge of modern physics while a physicist must know something of biology, as he may find a great deal of his work will be concerned with biophysics. The mathematical aspect of physics is also becoming much more evident especially now that we are having a growing symbiosis [simbi'ousis] between physics and mathematics in computational physics.

Our job in physics is to see things simply, to understand a great many complicated phenomena in a unified way, in terms of a few simple principles. You cannot predict what will happen in future, but you have to be ready to meet it.
b) Find in the text English equivalents to the following Russian phrases.
[image: image1.jpg]


1. современное развитие;

2. для того чтобы понять;

3. небесные и земные тела;

4. живая и неживая материя;

5. движение вниз/ вверх;

6. ряд (множество) законов;

7. причинные законы физики;

8. уравнения движения;

9. постоянная квантования;

10. первоклассное исследование;

11. расширить диапазон;

12. не может обойтись без;

13. будет связана с;

14. в терминах нескольких простых законов;

15. физик;

16. биолог.

c) Write the opposites.
dead, downward, known, old, useless, heavy, different

d) Answer the questions on the text.
1. What is the text concerned with?

2. What was the first step in theoretical physics?

3. What physical concepts did Galileo introduce into theory?

4. What did Galileo explain by these concepts?

5. What did Newton develop to explain the structure and the motion of celestial bodies?

6. What two departures from Newtonian principles followed at the very beginning of the 20th century?

7. What did Planck want to explain by his constant h?

8. What is this branch of physics called?

9. What are Einstein’s theories called?

10. What is happening to the different sciences nowadays?
e) Retell the text.
LESSON 2. FUNDAMENTAL PHYSICAL CONCEPTS.
PART I
1. Work in pairs. Read and translate the following international words.
Academician, central, characterize, effect, elementary, energy, experimental, experimentor, harmonic, hero, history, institute, material, molecule, molecular, neutron, organization, personnel, plasma, practical, radiation, reactor, temperature, technical, technological, theoretic.

2. Work in pairs. Read and memorize the following words.
	accelerate 
	ускорять

	accelerator 
	ускоритель

	basis(pl.-es) 
	основа (ср. базис)

	combination 
	сочетание (ср. комбинация)

	complex
	сложный (ср. комплексный)

	control 
	управлять (ср. контролировать)

	constant 
	постоянный (ср. константа)

	cooperation 
	сотрудничество (ср. кооперация)

	fundamenta
	основной ср. фундаментальный)

	design 
	проект; конструировать

	designer
	конструктор (ср. дизайнер)

	project
	проект

	start
	начинать (ср. стартовать)

	technology
	техника (ср. технология)

	title 
	заглавие, название (ср. титул)

	unique
	единственный в своем роде

	achieve
	достигать

	achievement 
	достижение

	age
	век

	award
	награждать

	build (built, built)
	строить

	conduct
	проводить

	conductivity
	проводимость

	create
	создавать

	direct 
	направлять

	direction 
	направление

	equip 
	оборудовать

	equipment
	оборудование

	fusion
	синтез (ядер)

	install
	устанавливать

	installation
	установка

	instance
	пример

	low
	низкий

	particle
	частица

	peaceful
	мирный

	plant
	станция, установка, завод

	powerplant
	электростанция

	powerful
	мощный

	prove

	доказывать, 

	pinpose
	цель

	serve
	служить

	solid
	твердый, твердое тело

	state
	состояние, устанавливать

	wide
	широкий

	widely
	широко


3. Read the English participles. Match the English and Russian equivalents, paying attention to the pronunciation of the ending - ed.
A. 
1. applied

1. достигнутый
2. achieved


2. установленный
3. characterized

3. организованный
4. installed


4. сконструированный
5. organized

5. изученный
6. designed

6. прикладной
7. studied

7. охарактеризованный

B.
1. equipped

1. исследованный
2. researched

2. разработанный
3. developed

3. оборудованный
C.
1. awarded

1. созданный
2. accelerated

2. проведенный
3. created

3. направленный
4. conducted

4. основанный
5. founded

5. награжденный
6. directed

6. установленный
7. stated

7. ускоренный
5. Translate the word-combinations into Russian. 
1. construction, electronic, сontrol, field,industrial / equipment
2. refrigerating, turbine, turbo-generator, ventilation, air-conditioning / installation
3. electrostatic resonator,  second, first / accelerator

4. atomic, electric, critical, hydraulic, kinetic, mechanical, nuclear, potential / energy

5. nuclear, plasma, fusion, high-power, low-power, atomic / reactor
6. neutral , thermonuclear, solid-state, high-temperature/ plasma
7. centralized, aerodynamic, automatic, direct / control
6. Translate the word-combinations into English.
1. современное, установленное, использованное, cпроектированное / оборудование
2. новые, важные, различные, сложные / проекты
3. ручное, электронное, прямое, силовое / управление
4. силовая, исследовательская, спроектированная /установка 
7. Match the Russian (A) and English (B) equivalents.

A
	1. 
	production control

	a) 
	турбинная установка

	2. 
	рower installation

	b) 
	регулирование температуры

	3. 
	turbine installation

	c) 
	ускоритель электронов

	4. 
	electronic celerator

	d) 
	ускоритель атомных частиц

	5. 
	atomic accelerator

	e) 
	управление производственным процессом

	6. 
	high-energy accelerator
	f) 
	силовая установка

	7. 
	temperature control
	g) 
	ускоритель на высокой энергии


B
	1. 
	физика твердого тела
	a) 
	1. solid particles

	2. 
	молекулярная температура
	b) 
	2. diffusion temperature

	3. 
	низкое энергетическое cостояние
	c) 
	3. solid-state physics

	4. 
	твердые частицы
	d) 
	4. molecular temperature

	5. 
	температура диффузии
	e) 
	5. lower-energy state

	6. 
	квантовое состояние
	f) 
	6. molecular state

	7. 
	молекулярное состояние
	g) 
	7. quantum state


8. Match the synonyms

	1. 
	power
	a) 
	fundamental

	2. 
	researcher
	b) 
	investigation

	3. 
	field
	c) 
	branch

	4. 
	begin
	d) 
	start

	5. 
	basic 
	e) 
	age

	6. 
	century
	f) 
	energy

	7. 
	carry out
	g) 
	conduct


9. Read and translate the following words.
Power - powerful, peace - peaceful, beauty - beautiful, force - forceful, use - useful.
10. а) Read and translate the following verbs, underline their suffix:
organize, neutralize, centralize, synchronize, modernize, mobilize demobilize;
b) make nouns from these verbs using suffix -ation and translate them:
e.g: organize (организовывать) - organization (организация).
11. Read and translate the following words, underline their suffix.
a) achieve - achievement, develop - development, equip - equipment, require (требовать) - requirement, improve (улучшать) - improvement, state - statement;
b) construct - construction, conduct - conduction, solve - solution, connect - connection, translate - translation, investigate - investigation.

12. Match the Russian equivalents to the English ones.
	1.
	accelerate
	9.
	award
	a) 1
	твердый
	j)
	достигать

	2.
	complex
	10.
	low
	b) 2
	низкий
	k)
	оборудовать

	3.
	achieve
	11.
	constant
	c) 3
	век
	l)
	достижение

	4.
	particle
	12.
	achievement
	d) 
	частица
	m)
	награждать

	5.
	age
	13.
	equip
	e) 
	служить
	n)
	направление

	6.
	wide
	14.
	install
	f) 
	проводить
	o)
	широкий

	7.
	serve
	15.
	solid
	g) 
	ускорять
	p)
	постоянный

	8.
	direction
	16.
	conduct
	h) 
	сложный
	r)
	устанавливать


13. Read and memorize the following words.
	become (became, become)
	становиться

	datum


	факт

	data


	факты, данные

	discover


	открывать, делать

	discovery


	открытие

	earth


	земля, земной шар

	find (found, found)


	находить

	high


	высокий

	invent


	изобретение

	invention

	изобретать

	launch


	запускать

	obtain


	получать, достигать

	produce [prə'dju:s]


	производить, вырабатывать 

	produce ['prɔdju:s]
	продукция, продукт

	region


	район

	sample


	образец, проба

	take (took, taken)
	брать, взять

	take part
	принимать участие

	unit


	установка, узел


14. Translate the word combinations into Russian.
1. important, well - known, interesting / invention
2. active, radioactive, new / sample
3. constant / length width parameter temperature depth
4. ballistic, graphic, experimental, statistical, design / data
15. Match the Russian (A) and English (B) equivalents.
	B
	A
	A
	B

	1. геаllу
	1. принимать участие
	1. данные
	1. earth

	2. discovery 
	2.неожиданность
	2. высокий
	2. data

	3. produce 
	3. производить
	3. находить
	3. high

	4. take part 
	4.открытие
	4.получать
	4. find

	5. sensation 
	5. ощущение
	5. земной шар
	5. obtain

	6. surprise 
	6. действительно
	6. образец
	6. sample

	7. invention 
	7. изобретение
	7. изобретать
	7. invent


16. Read the text without a dictionary and try to memorize its content.

BORING INTO THE EARTH’S DEPTHS

The 10.6-km - deep drill hole (скважина) made in the earth is a real feat подвиг) of scientists, engineers and specialists in various branches of the economy, who took part in developing the drilling equipment and techniques and are now boring into the rocks (скалы) metre by metre.

The hundreds of kilograms of core samples which were obtained metre by metre by sheer hard work have already produced quite a few surprises.
The results of the many of the chemical analyses made at different depths produced a real sensation. For instance, the temperature at a depth of 7 - 8 km is as high as 150°C. Large amounts (количество) of carbon dioxide (двуокись углерода), helium and hydrocarbons were found. Remnants (остатки) of living organisms were discovered in rocks that are 2,000 million years old.

The super deep drill hole in Kola Peninsula (Кольский полуостров) has become, in fact, a research station.

PART II
1. Work in pairs. Read and translate the following international words.
atom, characteristic, chemist, electron, element, form, gas, gaseous, mass, phylosophy, proton, reality.

2. Work in pairs. Read the following words and memorize them. Compare them with the Russian words of the same root. 
	1. 
	concept
	понятие (ср. концепция)

	2. 
	contain 
	содержать (ср. контейнер)

	3. 
	container 
	контейнер

	4. 
	define
	определять

	5. 
	definite 
	определенный

	6. 
	definition
	определение

	7. 
	degree
	степень (градус)

	8. 
	example
	пример

	9. 
	fill
	наполнять

	10. 
	identify 
	устанавливать (cр. иденцифировать)

	11. 
	identification 
	установление (ср. идентификация)

	12. 
	kind 
	род, сорт, вид

	13. 
	liquid 
	жидкость

	14. 
	matter
	материя,вещество

	15. 
	object 
	предмет (ср. обьект)

	16. 
	pack
	упаковывать(ср. паковывать)

	17. 
	possible
	возможный

	18. 
	space
	пространство

	19. 
	steam
	пар,выпускать пар

	20. 
	substance
	вещество

	21. 
	volume
	объем, громкость

	22. 
	zero
	нуль


3. Read the English participles. Match the English equivalents to the Russian ones.

	A
	A
	B
	B

	changed
	наполненный
	accelerated
	ускоренный

	defined
	установленный
	created
	проведенный

	filled
	измененнный
	awarded
	превращенный

	aired
	проветренный
	conducted
	награжденный

	identified
	определенный
	converted
	созданный

	C
	C
	
	

	packed
	основанный
	
	

	forced
	конденсированный
	
	

	condensed
	упакованный
	
	

	based
	оборудованный
	
	

	equipped
	вынужденный
	
	


4. Translate the word combinations into Russian.
1. common / metals, compounds, liquids 
2. atmospheric, thermodynamic, isothermal / changes

3. organic, meteoric / matter

4. ideal, heavy / liquid 

5. water, electronic, vacuum, steam, vector, isotopic / space

6. atomic, critical , isomeric, normal / state

7. molecular nominal absolute / volume 

8. according to / the new theory, the new definition
9. condensed, working, atmospheric / steam

10. crystalline, radioactive / substance
11. dynamic, static, temperature / characteristic
5. Translate the word combinations into English 
1. твердое, газообразное, молекулярное / состояние

2. возможное, большое, определенное / изменение

3. сложное, химическое / соединение 
4. большое, малое , одинаковое / количество

6. Read the English participles paying attention to the translation of the prefixes in-, im-, un-, ir- .
common - uncommon , possible - impossible, definite - indefinite, regular - irregular, usual - unusual, necessary - unnecessary , direct - indirect, active - inactive

7. Make up nouns using the suffix -er and translate them.
1. work, teach, research, design, organize, found

2. contain, start, control, convert

8. Make up adverbs using the suffix -lу and translate them. 
possible, definite, direct, common, active, usual, high, wide, natural, constant, fundamental

9. Match the English equivalents to the Russian ones.

	A
	A
	B
	B

	amount
	пример
	identify
	cодержать

	definite
	нуль
	compound
	устанавливать

	example
	определенный
	air
	вид

	keep
	пар
	call
	жидкость

	steam
	градус
	convert
	соединение

	zero
	количество
	contain
	преобразовывать

	volume
	объем
	liquid
	воздух

	degree
	сохранять
	kind
	называть

	space
	вещество
	fill
	определение

	substance
	пространство
	definition
	наполнять


10. Match English antonyms.
	A
	B

	discharge
	disconnect

	connect
	 simple

	complex
	charge

	positive
	indirect

	direct
	heavy

	light (легкий)
	negative


11. Translate the sentences, paying attention to the word meaning degree.
1. There arе 90 degrees in a right angle (угол). 
2. Sometimes there is 80 degrees of frost (мороз) in Antarctic. 
3. Antarctic’ s average (средний) temperature is 40 degrees below zero. 
4. To what degree are you interested in this? 
5. The students show different degrees of their knowledge.

12. Point out verbs.
many changes, the temperature changes, it changes; much air. Air the room; a big pack, he packs, they pack; my call, she calls, we call; the amount of, it amounts
13. Read and translate the text.
Text A
FORMS OF MATTER
1. Chemists have already identified over a million compounds. But only a little over a hundred elements are known to science.

2. Some of the substances are solids, such as iron (железо) or stone (камень). Others are liquids, such as oil (нефть) or water. Others are gases, such as air or steam. Solid, liquid, gas and plasma are called physical states of matter. A solid object can keep a definite shape (форма) and a definite volume. A liquid also has a definite volume, because it is almost impossible to pack it into any smaller space. But a liquid will take on the shape of any container into which it is poured (наливать). A gas, on the other hand, has neither a definite shape nor a definite volume. If some air is let (впускать), into a container it will fill the whole space uniformly (равномерно).
3. One kind of matter may be in all three principal (главный) states. Water is a common example. Usually water is a liquid, but at low temperatures it goes into its solid state (called ice), and at higher temperatures it becomes steam, which is the name for the gaseous state of water. We usually think of air as a gas, but at about 300 degrees below zero it turns into (превращаться) a bluish liquid. Iron, commonly seen in the solid state, becomes a liquid in a foundry (литейный цех) and is a gas in the sun and in the stars (звезды) where the temperature is many thousands of degrees. These are all physical changes, and the material keeps its identifying characteristics.
14. Find English equivalents.
1 - свыше миллиона; немного больше ста; 
2 - некоторые из веществ; жидкость примет форму любого сосуда; газ, с другой стороны, не имеет ни определенной формы, ни определенного объема;
3 - при низких температурах; при более высоких температурах; приблизительно при 300° ниже нуля.

15. Make up sentences from parts A and B.

	
	A
	
	B

	1.
	Chemists have identified...
	a)
	the shape of any container.

	2.
	A solid object can...
	b)
	keep a definite shape.

	3.
	A liquid can take on...
	c)
	goes into a solid state.

	4.
	Gas has neither a definite shape...
	d)
	 over a million compounds.

	5.
	At low temperatures water...
	e)
	physical states of matter.

	6.
	Solid, liquid, gas and plasma are called...
	f)
	nor a definite volume.


16. Read and translate the sentences. Insert prepositions.
1. Chemists have identified … a million chemical compounds. 

2. Solid, liquid, gas and plasma are called the four physical states … matter. 

3. ... low temperatures water goes … ice. 

4. Steam is the name … the gaseous state …water. 

5. ... about 300 degrees … zero air turns into a bluish liquid.
6. Iron is in a gaseous state … the sun and … the stars. 

7. It is almost impossible to pack liquid … any smaller space.

17. Answer the following questions. 
1. How many compounds have chemists identified?
2. How many elements are known to science?
3. What are the four physical states of matter?
4. Can a solid object keep a definite volume?
5. Has gas a definite volume?
6. What states of water do you know?
7. In what state is iron in the sun?
8. What characterizes a physical change?

18. Translate the sentences into English.
1. Химики установили свыше 1 млн. соединений.
2. Науке известно свыше 100 элементов. 

3. Мы знаем четыре состояния материи: твердое тело, жидкость, газ и плазма.

4. Жидкость занимает определенный объем. 

5. Но жидкость может принять форму любого сосуда.

6. Газ не имеет ни определенной формы, ни определенного объема. 7. Обычно вода является жидкостью, но при низких температурах она превращается в лед, а при более высоких температурах в пар. 8. Приблизительно при 300° ниже нуля воздух превращается в голубоватую жидкость. 

9. При очень высоких температурах железо может превратиться в газ.

19. Read the text without a dictionary paying attention to the international words.
Text B
ELEMENTS
1. An element is a chemical species that cannot, by ordinary (обычный) chemical manipulation be decomposed (разлагать) into a number (ряд) of simpler chemical species ... Every compound is composed of two or more of these species and can be decomposed into them by suitable (соответствующий) chemical procedure ...
2. With a recent (современный) growth in detailed knowledge of atomic structure, it became possible to define an element in terms of (с точки зрения) the submicroscopic structure of matter... . Thus an element is a sample of matter that consists of only one kind of atom, the atom being identified in terms of their atomic number or nuclear charge (заряд). Each element is composed of atoms having characteristic nuclear charge and an equivalent number of electrons.
3. This definition removes the ambiguities (неясность) created by such observations as the decomposition of elemental molecular hydrogen (водород) or nitrogen (азот) by high temperatures into atomic species, or the decomposition of the rare (редкий) gases into charged species in an electric discharge. This type of decomposition which does not effect the underlying (основополагающий) nuclear structure is thus excluded (исключать) from the operational (рабочий) definition originating with Boyle.
20. Work in pairs. Read the statements and say whether they are true or false. Use “It’s right" or “It’s wrong".
1. The world about us is made of air.
2. Matter can exist in four slates.
3. Matter cannot be converted from one state into another.
4. No energy is expended when substance is converted from one state into another.
5. Some energy is liberated when substance is converted from one state into another.

21. Read and memorize the following words.
	charge
	заряд; заряжать

	discharge
	разряд

	complete
	завершать, замыкать

	completely
	полностью

	contribute
	делать вклад

	contribution 
	вклад

	divide by
	делить на

	heat
	тепло; нагревать

	hydrogen
	водород

	ionize
	ионизировать

	light
	свет; светить; легкий

	measure 
	измерять

	measurement
	измерение

	negative
	отрицательный

	neutralize
	нейтрализовать

	nucleus ['nju:kliәs]
	ядро

	nuclei ['nju:kliai]
	ядра

	positive
	положительный (ср. позитивный)

	property
	свойство

	rate
	скорость, темп

	ray
	луч

	x-rays [eks reiz] 
	рентгеновские лучи

	thus
	таким образом

	union
	соединение, объединение


22. Translate the word combinations into Russian.
1. electrical, electrostatic, negative, positive, zero / charge
2. corona, gas, electric, static, electron / discharge
3. the heat of / reaction, condensation, crystallization, dissociation, formation, neutralization
4. anode, alpha, heat, beta, radioactive, cathode, cosmic, gamma, delta /rays
5. molecular, complex, gaseous / ion
6. dynamic, dielectric, photoelectric / properties
7. direct, indirect, absolute, nuclear, linear, draulic / measurement
8. the rate of / acceleration, cooling (охлаждение), discharge, evaporation, (испарение)
9. infrared, natural, polarized / light

23. Translate the word combinations into English. 

1. атомное, радиоактивное, сложное, черное / ядро

2. медленный, атомный, нормальный / электрон 
3. электрический, ультрафиолетовый, красный / свет
4. физические, основные / свойства

5. легкий, тяжелый / водород
24. Translate the word combinations into Russian paying attention to the prefixes.
charge - discharge, connect - disconnect, colour (окрашивать) - discolour, arrange (располагать) - disarrange, appear (появляться) - disappear, continue (продолжать) - discontinue, place (помещать) - displace.
25. Translate the word combinations into Russian paying attention to the prefix ultra-: ultraviolet, ultramicrometer, ultramicroscope, ultra-modern, ultra­liberal.
26. Match the Russian (A) and English (B) equivalents.
	B
	А
	A
	B

	1. thus
	1. свет
	1. заряженный
	1. charged

	2. property
	2. водород
	2. замкнутый
	2. heated

	3. light
	3. луч
	3. нагретый
	3. called

	4. hydrogen
	4. тепло
	4. ионизированный
	4. neutralized

	5. ray
	5. таким образом
	5. названный
	5. changed

	6. negative
	6. отрицательный
	6. измененный
	6. ionized

	7.heat
	7. свойство
	7. нейтрализованный
	7. сompleted


27. Read and translate the text. Memorize the italicized words. 
Text C
THE PROPERTIES OF PLASMA
1. A common gas such as air or hydrogen is made up of molecules which are electrically neutral. A molecule may consist of only one atom or it may be the union of two or more atoms. Every hydrogen atom has a nucleus of one proton, normally accompanied (сопровождать) by one electron, whose negative charge neutralizes the positive charge of the nucleus. Thus a molecule of hydrogen has two atomic nuclei and two electrons. 

2. But if the molecules of a gas are subjected (подвергать) to ultra­violet light or x-rays, to an electrical discharge, or to intense heat, electrons are torn loose (отрываться) from molecules. The remnant (остаток) of a molecule is therefore positively charged and is called an ion. We say the gas is ionized. The ionized gas is called "plasma".
3. A plasma may be completely ionized, in which state all the molecules are divided into ions and electrons, or it may be partially (частично) ionized, when only some part of the molecules is ionized and all the other molecules are electrically neutral, normal molecules 
28. Read and translate the sentences filling in the gaps the italicized words.
	hydrogen, completely, called, properties, charge


1. The ... of plasma were discussed in this text.

2. The electron is negatively ... .
3. The molecule of ... has two atomic nuclei and two electrons. 

4. The ionized gas is … plasma.
5. A plasma may be … ionized or it may be partially ionized.
29. Work in pairs. Ask questions and answer them.
1. This body has a positive charge, … it?

2. … this body … a negative charge?

3. … this body a positive charge or negative one?

4. What charge … this body?
30. Translate the sentences into English. 
1. Молекула может состоять из одного, двух или более атомов.
2. В каждом атоме водорода - один протон.
3. В молекуле водорода - два электрона.

4. Ионизированный газ называется плазмой.

5. Плазма может быть ионизирована полностью или частично. 

6. Электрон заряжен отрицательно.
7. Протон заряжен положительно.
31. Choose the Russian or English equivalent.

	convert
	volume
	contain
	heat
	менять
	zero

	конверт
	величина
	содержать
	горячий
	change
	градус

	предотвращать
	выпуск
	контейнер
	теплый
	strange
	нуль

	превращать
	объем
	резервуар
	тепло
	chance
	зерно

	конвертер
	изменение
	содержание
	слышать
	charge
	деление

	combination
	замыкать
	заряд
	называть
	общий
	свойство

	соединять
	consist
	particle
	call
	commonly
	particle

	комбиниpовать
	сompute
	change
	cold
	cannot
	change

	двигатель
	complete
	charge
	cool
	common
	charge

	соединение
	combine
	discharge
	cell
	custom
	discharge


32. Read and translate the sentences filling in the gaps English equivalents of the words in brackets.
1. Academician Landau’s works are devoted (посвящать) to the physics of solid bodies, the physics of ... (низкий) temperatures, nuclear physics and cosmic ... (лучи).
2. Sputniks are equipped with photo­electric batteries, which ... (превращать) solar (солнечный) energy into electric energy. 

3. The earth (земля) has a negative ... (заряд). There is an electric ... (поле) between the earth and the ionosphere.
4. A common gas such as ... (водород) is made up of molecules, which are ... (электрически) neutral.
5. The ionized gas ... (называть - Passive Voice) plasma.

33. Read the text and translate it in written form.
Text D
CLOUDS OF MATTER BETWEEN THE GALAXIES
The most fundamental open question in cosmology is whether the universe is open - or whether it is closed. If there is enough matter in the universe, the mutual gravitational attraction of it all will eventually stop the present expansion and start a recollapse (сжимание). If there is not enough matter, the expansion will continue forever, and there is no limit on the universe’s size.
The visible matter is not enough to close the universe. Even if one the invisible matter now known, such as the interstellar (межзвездный) gas clouds, there is not enough. So astronomers now ask whether the space between the galaxies is totally empty or whether there are invisible gas clouds in intergalactic space. The discovery of sources in some clusters (группы) of galaxies, sources too extended (далеко расположенные друг от друга) and amorphous to be satisfactory (удовлетворительно) identified with individual galaxies in the clusters, has led some astrophysicists to the conclusion that intergalactic clouds exist.

34. Read the text, then do exercise 33.
When plasma physics became a subject (предмет) of investigation the physics laboratories started research into controlled thermonuclear fusion. The successes (успехи) achieved by the scientists have led to the studies carried out in the field of high-temperature plasma physics.
For many years the research in the field of plasma physics and controlled fusion was directed by an outstanding scientist аcademician L. A. Artsimovich.
At the early stages of fusion research new experimental equipment and installations were designed and built and new methods of plasma parameters measurements were developed.

Plasma research with the Tokamak («Токамак») installations plays the leading role in the programme. This type of closed magnetic system for heating and confinement (удержание) of plasma has been accepted (принимать) all over the world as the most promising (перспективный) line of research. Now hydrogen ions can be heated in these installations to temperatures of a few million degrees and hot plasma can be maintained (поддерживать) for tenths of a second.

The plasma studies on Tokamaks are carried on by scientists of many countries and the physicists make a great contribution to this research.
35. Complete the sentences choosing one of the variants.
1. Plasma physics became the subject of investigation ... .
a) in the early thirties.

b) in the early fifties.
c) in the early seventies.
2. In the early thirties the scientists ... .
a) planned to start research into controlled thermonuclear fusion.
b) did not start research into controlled thermonuclear fusion yet.
c) started research into controlled thermonuclear fusion.
3. The plasma studies on Tokamaks ... .
a) are not carried out abroad.
b) are carried out only at the laboratories.

c) are carried out by scientists of many countries.
4. Hydrogen ions ... .
a) are accelerated in Tokamaks.

b) are heated in Tokamaks.
c) are cooled (охлаждать) in Tokamaks.
36. Read and translate the sentences filling in the gaps the suitable words in brackets.
1. Metals as a rule are ... (a. solids, b. gases, с. liquids).
2. Matter can be changed from one form to another by ... (a. chemical processes. b. mechanical processes).
3. A solid object tries to keep ... (a. an indefinite shape, b. a definite shape).

4. Salt (соленый) water is a ... (a. solid, b. gas, c. liquid). 

5. Iron can be turned into ... (a. gas, b. liquid) at the temperature of 1539°.
LESSON 3. GRAVITATION, WEIGHT, DENSITY
1. Work in pairs. Read and translate the following international words. 

Cubic, differential, formula, generator, refrigerator, vector, vibrator.

2. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root. 

	attract
	притягивать

	attraction
	притяжение (ср. аттракцион)

	author
	автор

	gravity
	сила тяжести (ср. гравитация)

	gravitation
	сила притяжения (ср. гравитация)

	mile
	миля

	observe
	наблюдать (ср. обсерватория)

	observation
	наблюдение

	portion
	часть (ср. порция)

	term
	термин

	universal
	всеобщий (ср. универсальный)

	universe
	вселенная, космос; земля


3. Read the following words and memorize them. 
	account for
	объяснять

	about
	приблизительно

	body
	тело

	decrease
	уменьшать(ся)

	decrease
	уменьшение

	density
	плотность

	depend on (upon)
	зависеть

	equal
	равняться, равный

	equation
	уравнение

	fall
	падение, падать

	height
	высота

	heavy
	тяжелый

	increase
	увеличивать(ся)

	increase
	увеличение

	law
	закон

	level
	уровень

	mean (meant, meant)
	означать

	move
	двигаться

	movement
	движение

	multiply by
	умножать на

	pound
	фунт

	refer to
	ссылаться на что-либо, относиться

	stand for (stood for )
	символизировать, 
означать что-либо

	success
	успех

	successfully
	успешно

	surface
	поверхность

	validity
	правильность, надежность

	weigh
	взвешивать


	weight
	вес


4. Read the English participles paying attention to the pronunciation of the ending. - ed.
	1. 
	decreased
	a) 
	взвешенный

	2. 
	divided
	b) 
	умноженный

	3. 
	increased
	c) 
	разделенный

	4. 
	weighed
	d) 
	увеличенный

	5. 
	multiplied
	e) 
	уменьшенный


5. Translate the word combinations into Russian.
1. the density of / charge, gas, nuclei

2. base, vector, cubic, differential / equation

3. water, ionization, power, sea / level

4. absolute, energy, engineering, quantum / level

5. contact, closed / surface

6. absolute, critical / volume

7. quantum, radiation / law

8. vector, quadratic / equation

9. vibratory, spiral / movement

10. cosmic, conductive, crystal / body

11. vibratory, Brownian, spiral / movement 

12. equivalent, absolute, design, maximum / weight

13. the form, the radius, the atmosphere / of the earth

6. Translate the word combinations into English.
1. атомный, объемный / вес
2. заряженное, твердое / тело

3. плотность / плазмы, энергии

4. земная, контактная / поверхность
5. центр, плотность / земли
6. равный, молекулярный, большой / объем

7. энергетический, квантовый, технический / уровень
7. Find the synonyms (А) and the antonyms (B).
A.

	1. 
	do
	a) 
	large

	2. 
	big
	b) 
	join

	3. 
	connect
	c) 
	different

	4. 
	difficult
	d) 
	make

	5. 
	various
	e) 
	hard


B.
	1. 
	high
	a) 
	discharge

	2. 
	decrease
	b) 
	divide

	3. 
	heavy
	c) 
	light

	4. 
	multiply
	d) 
	low

	5. 
	charge
	e) 
	increase


8. Read and translate the following nouns, underline their suffixes:
density, activity, possibility, productivity, variety, conductivity, property, nationality, impossibility.
9. Read and translate the following international words. Underline their suffixes. Determine the difference of the meaning of the suffix in the words а) and b).

a) compressor, illuminator, detonator, vibrator, refrigerator, generator;

b) orator, meliorator, administrator, illustrator, improvisator, conservator, operator.

10. Find the nouns according to the suffixes:
driller, quickly, dycability, capacity, economizer, rapidly, friction, finally, hydraulic, topographic, requirement, transformation, measurement, stability, stereoscopic, classification, selector, sensitivity, reflection, improvement.

11. Read and translate Text A. Memorize the italicized words.
Text A
GRAVITATION, WEIGHT AND DENSITY
1. What is the weight of a body? It is simply the amount of the gravitational attraction of the earth for the object. This means that a body has weight only because it is near a very large object like the earth. If a one-pound stone (камень) is moved farther (дальше) from the earth surface its weight decreases because the earth does not pull so hard (сильно). 


In other words (другими словами) the weight of a body depends on how near the earth it is, but its mass is the same everywhere in the universe.

2. For example, two bricks (кирпичи) together have twice (в два раза больше) the mass of a single (один) brick, but if we take these bricks to the height of 1,600 miles, their weight will be about that of a single brick at sea level.

3. But a given volume of one material has a different weight than the same volume of some other material, because they have different density, for instance we say that iron is “heavier" than wood (дерево).

4. The density of a substance is the weight of any portion (часть) of it divided by the volume. Stated as a formula D = m /V where D stands for density, m - for mass and V - for volume. Of course, this equation may be solved for m and for V:
m = D V (m equals D multiplied by V) 

V ꞊ m/D

12. Read and translate the sentences into English.
1. Вес тела зависит от того, насколько оно близко к земле, но масса его везде одинакова. 2. Их вес будет приблизительно равен весу одного кирпича на уровне моря. 3. Это уравнение может быть решено для m и для V.
13. Find Russian (А) and English (B) equivalents.
A.
	1. 
	about
	a) 
	высота

	2. 
	mean
	b) 
	фунт

	3. 
	equal  
	c) 
	равный

	4. 
	height  
	d) 
	установленный

	5. 
	stated
	e) 
	приблизительно

	6. 
	pound
	f) 
	означать  

	7. 
	heavy
	g) 
	тяжелый


B.
	1. 
	поверхность
	a) 
	weight

	2. 
	движение
	b) 
	volume

	3. 
	вес
	c) 
	earth

	4. 
	объем
	d) 
	density

	5. 
	уровень
	e) 
	surface

	6. 
	земля
	f) 
	movement

	7. 
	плотность
	g) 
	level


14. Complete the sentences. 

	1. 
	A body has weight …
	a) 
	greater than, that of wood.

	2. 
	The mass of a body is …
	b) 
	the same everywhere.

	3. 
	The density of iron is …
	c) 
	when it is near the surface.

	4. 
	The density of a substance is …
	d) 
	the weight of any portion of it divided by the volume.


15. Read and translate the sentences filling in the gaps the prepositions, if it is necessary.
1. The weight … of a body is the amount ... pulls … the earth’s gravity … it. 2. A body has weight, when it is near … the earth. 3. If something is far … the earth, its weight is less. 4. The weight … body depends … how near the earth it is. 5. The weight ... two bricks taken … the height … 1,600 miles is that of a single brick … sea level. 6. The density … a substance is the weight … any portion of it divided … the volume.

16. Read and translate Text B. Memorize the italicized words.

Text В
GRAVITATION 

The term “gravity" is usually used to denote (обозначать) the force with which the earth attracts bodies. The term "gravitation" is used for denoting the force of attraction which every particle of matter in the universe has for every other particle. Thus, “gravity" refers to the attraction of the earth for bodies; “gravitation" refers to the attraction of any body in the universe for any other body. But some authors use the term "gravitation" for both kinds of attraction. For example, in one of the books on physics we may read: "The law of gravitation was the first of the great universal laws to be developed. It was proposed by Sir Isaac Newton in 1686 to account for the fall of the apple and motion (движение) of the Moon. Many experiments have been successfully performed to verify (проверить) the law of gravitation and many observations vouch (подтверждать) for its validity".
17. Read and memorize the following words.

	able

	способный

	area

	площадь, территория

	compare
	сравнивать

	describe
	описывать

	etc
	и т.д. и т. п.

	follow
	следовать

	following
	следующий

	foot, pl.feet
	фут

	inch

	дюйм

	length
	длина

	long
	длинный

	operate
	работать

	operation
	работа

	per
	в, на, за , с

	place
	место, помещать

	require
	требовать

	simple
	простой

	solar
	солнечный

	square
	квадрат, квадратный

	unit
	единица, блок


18. Read the English participles and find their Russian equivalents.
	1. 
	described
	5. 
	decreased
	a) 
	помещенный
	e) 
	разделенный

	2. 
	weighed
	6. 
	increased
	b) 
	измеренный
	f) 
	взвешенный

	3. 
	measured
	7. 
	divided
	c) 
	увеличенный
	g) 
	уменьшенный

	4. 
	placed
	8. 
	multiplied
	d) 
	описанный
	h) 
	умноженный


19. Translate the word combinations into Russian.
1. effective, control / area

2. telephone, teletype / operator

3. base, cubic, differential, linear, equation, quadratic / vector

4. absolute, direct, hydraulic, indirect, linear, nuclear / measurement

5. depth, gravity, height, radiation / measurement 

6. earth’s, capillary, magnetic, molecular / attraction

7. nuclear, physical, absolute / unit

8. the unit of / area, measurement, mass

20. Translate the word combinations into English.
1. большая, маленькая, равная / площадь
2. притяжение / частиц, молекул

3. простое, трудное, то же самое / уравнение

4. единица / длины, площади, веса
5. измерение / высоты, глубины
6. простой, сложный / прибор
7. сравните / приборы, установки, оборудование

8. измерьте / длину, территорию, глубину
21. Match the English equivalents to the Russian ones.

	1. 
	able
	a) 
	следующий
	1. 
	притягивать
	a) 
	compare

	2. 
	etc.
	b) 
	длинный
	2. 
	территория
	b) 
	place

	3. 
	following
	c) 
	место
	3. 
	сравнивать
	c) 
	unit

	4. 
	inch
	d) 
	и т. д.
	4. 
	равный
	d) 
	measure

	5. 
	long
	e) 
	требовать
	5. 
	помещать
	e) 
	attract

	6. 
	measurement
	f) 
	способный
	6. 
	простой
	f) 
	simple

	7. 
	place
	g) 
	измерение
	7. 
	единица
	g) 
	area

	8. 
	require
	h) 
	дюйм
	8. 
	измерять
	h) 
	equal


22. Read and translate Text С. Memorize the italicized words.

Text С
MEASUREMENTS

Physics is known as an exact (точный) science and this means that it is possible to make measurements of the things we talk about, because we must not only know how to describe things but be able to measure them. 

There are many types of measurements. Some are very simple, others require the use of highly complex instruments.

The simplest kind of measuring operation is finding the length of an object. The fundamental length unit in the Metric system is the standard meter. 

The following table gives the most commonly used Metric units of length: 1 kilometer (km) = (equals) 1,000 metres; 1 METER (m) = PRIMARY UNIT; 1 centimeter (cm) = 0.01 meter; 1 millimeter (mm) = 0.001 meter. Length units in the English system: 1 in (inch) = 2.54 cm; 1 ft (foot) = 30.5 cm; l mile =1609 m.

For area measurement we have square centimeters (cm²), square meters (m2), etc.

Volume requires a cubical unit for its measurement. Thus there are cubic centimeters (cm 3), cubic feet (ft3), etc.

The fundamental Metric standard of mass is the kilogramme. 

When we weigh an object we compare the mass of the object with that of the standard using the earth's attraction.

23. Complete the sentences. 
	1. 
	There are various systems ...
	a) 
	to measure volume.

	2. 
	The metric system is used ...
	b) 
	the volume of this container.

	3. 
	It is possible to measure ...
	c) 
	we must have a unit of measurement.

	4. 
	In order to measure something …
	d) 
	of measurements.

	5. 
	A cubical unit is used …
	e) 
	in our country.


24. Read and translate the sentences filling in the gaps the following words.

	volume, quantity, force, unit, area, gravity


1 Mass is the … of matter in a body. 2. Density is mass per unit of … . 3. Weight is the measure of ... . 4. Gravity is the ... with which the earth attracts the body. 5. The fundamental … of length is meter. 6. To measure an … we must have a unit, that is itself an area.

25. Read and translate the text filling in the gaps the following words (A, B, C).
A. 
	identify, possible, scientists, discoveries, observations, developed,
 was created


THE UNIVERSE

Man still does not know when or how the Earth … … still argue (спорить) about its past and its future. […]
Spend some time studying the sky on a clear, dark night. Can you recognize (узнавать) any of the groups of stars (constellations - созвездия)? How can you … the Pole Star? 

On a clear night it is … to see nearly 3,000 stars with the naked (невооруженный) eye. Until 350 years ago all astronomical ... (наблюдения) were made in this way and yet (однако) some quite amazing (удивительный) … (открытия) were made. For thousands of years man has studied the heavens and ... about as many theories as the stars he observed.

B.
	main (главный), about, movement, was found, per, became, were seen


Why has man taken such a keen interest in astronomy? Three of the ... reasons (причины) are practical ones - his need for a compass, a calendar and a clock. We know that the Egyptians, Greeks and Chinese all studied the heavens and gave names to the constellations (созвездия) … 5,000 years ago the Egyptians were using their knowledge of the … of stars to navigate their boats in the Mediterranean sea (Средиземное море).

It must have been a laborious (утомительный) job to watch the stars and note down exactly (точно) where they … on different nights. In Egypt, men called ‘hour-watchers’ sat patiently (терпеливо) observing the stars from the roofs (крыша) of their temples. Their observations were recorded (записывать) and it … that the stars circled the Pole Star approximately (приблизительно) once every day. But they also knew that it was not quite once … day and that, as the year progressed, different sets (группы) of stars ... visible. 

C.

	thus, universe, its, earth, study, same, learned


Man soon learned that certain constellations appeared (появляться) at the … time each year and thus he … to plant (сажать) his grain when a particular конкретный) constellation or star was first seen in the sky […]. The brightest star in the night sky is Sirius. The Egyptians new year began with ... return to the sky in August. It also warned those who lived in the Nile Valley (долина) that floods (приливы) were coming. We … see that from his … of the stars man first learned to navigate and to tell the seasons. At this time man thought of the ... as being flat (плоский) and lying at the very (в самом) centre of the ... .

26. Work in pairs. Read and translate the sentences from Russian into English using English variant as a key. 
	1. Солнце притягивает Землю.

2. Сравните массу Земли с массой

Марса.

3. Существуют различные единицы веса.

4. На этой высоте вес тела меньше,

чем на уровне моря.

5. Решите уравнение!

6. Измерьте длину этой установки!

7. Измерьте площадь этой лаборатории!
	1. The Sun attracts Earth.

2. Compare the mass of Earth with that (the mass) of Mars.

3. There are various units of weight.

4. At this height the weight of the body is less than at the sea level.

5. Solve the equation!

6. Measure the length of this installation!

7. Measure the area of this laboratory!


27. Read and translate Text D. 
TEXT D
GATHERING OF THE PLANETS

The planets move in their orbits; the more slowly, the farther away they are from the sun. By analogy with the earth, whose complete revolution around the sun is called a year, the year lasts only 88 earthly days on Mercury, about 225 days on Venus and 687 on Mars. Jupiter’s period of revolution equals 12 years and that of Saturn - 29 years. As the planets’ masses are small compared to the solar mass and their mutual (взаимное) gravitation is also very small, nothing happens (происходить) when all the planets gather on one side of the Sun as in May 1982. All these planets cannot change the equilibrium (равновесие) of the planetary system. 

28. Translate the question into Russian and answer it in Russian or in English.

Why can’t the equilibrium of the solar system be changed even if (даже если) all the planets are on one side of the Sun?

29. Work in pairs. Read the statements and say whether they are true or false. Use "It’s right" or "It’s wrong."
1. The nearer the Sun, the faster the planets move. 2. The year on Mercury is longer than on the Earth. 3. Jupiter’s period of revolution around the Sun is 29 years. 4. The mass of the Sun is equal to that of all the planets of the solar system. 5. The gravitation between the planets is small.

30. Match the Russian and English equivalents.
	about
	equal
	body

	вокруг
	равенство
	кто-нибудь

	над
	равный
	каждый

	под
	оборудовать
	тело

	приблизительно
	качество
	тепло

	area
	decrease
	surface

	воздух
	увеличиваться
	оболочка

	арена
	градус
	пространство

	площадь
	уменьшаться
	поверхность

	сфера
	сгущаться
	печь


31. Answer the questions:

A. 

1. What are the units for measuring length? 

2. What are the units for measuring volume? 

3. What are the units for measuring area?

4. How many centimeters are there in a foot? 

5. How many centimeters are there in an inch? 

6. How many kilometers are there in a mile?
B. 

1. Do you know the formula of density?

2. What is it? 

3. What does "D" stand for? 

4. What does "m" stand for?

LESSON 4. LIQUIDS

1. Work in pairs. Read and translate the following international words. 

atmosphere, crab, expedition, fantastic, formula, laboratory, mechanically, ocean, oceanology, photograph , photosynthesis, philosopher, press, proportional, regularly , secret, synthesis, system, vertical.

2. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root. 
compress



сжимать
compressor



компрессор
fluid




жидкая или газообразная
hydraulic



гидравлический
lift




поднимать (ср. лифт)

opposite



противоположный (ср. оппозиция)

principle



правило, закон (ср. принцип)

ton




тонна
3. Read the following words and memorize them. 

act




действовать
action



действие
any




любой (в утвердит. предложении)

assume



предполагать, допускать

assumption



предположение

below



ниже, внизу, под

bottom



дно

cause




причина; вызывать

device



прибор

down




внизу

downward



вниз

exert




влиять, оказывать давление

exist




существовать, жить

existence



существование, жизнь

explore



обследовать, исследовать

fuel




топливо

necessary



необходимый, нужный

occur




случаться, происходить

part




часть, деталь

point




точно

piston



поршень

pressure



давление

shape




форма

side




сторона

inside



внутрь

outside



вне, за пределами, снаружи
since




так как

size




размер

source



источник

tank




бак

time




раз

transmit



передавать

up




вверх, наверху
upward



вверх
within



внутри , в пределах
4. Read the English participles. Choose the Russian equivalents.
	1. causing
	a) упоминая, упоминающий

	2. including
	b) передавая, передающий

	3. referring
	c) завися, зависящий

	4. transmitting
	d) включая, включающий


	5. requiring
	e) формулируя, формулирующим

	6. depending
	f) требуя, требующий

	7. meaning
	g) вызывая, вызывающий

	8. stating
	h) означая, означающий


5. Translate the word combinations into Russian.
1. high-pressure, low-pressure, air, gas / compressor

2. centre, critical, neutral, starting / point

3. air, fluid, steam, upward, absolute, capillary, barometric, constant, critical, effective, unit, hydrostatic / pressure

4. incompressible, compressible, controlled, gaseous / fluid

5. energy, light, radiation, information / source (переведите первым словом)
6. the investigation, the discovery, the theory / referred to

7. any / liquid, point, equation, unit, density, height, state

8. upward, downward / movement

9. bellow / the sea level, the service
6. Translate the word combinations into English. 
1. гидравлическое, постоянное, низкое, высокое / давление 

2. любой / источник, бак, прибор, объем
3. семь, пять, шесть / раз 

4. простой, сложный, современный / прибор
7. а) Remember the meaning of the word able and compare it with the meaning of the suffix  -able in the following adjectives; find the Russian equivalents.
	1. 
	magnetizable
	a) 
	способный к намагничиванию

	2. 
	movable
	b) 
	подающийся исследованию

	3. 
	condensable
	c) 
	поддающийся сгущению, конденсируемый

	4. 
	investigable
	d) 
	поддающийся анализу, анализируемый

	5. 
	analyzable
	e) 
	передвижной


b) Translate the following adjectives.

vulcanizable, crystallizable, uncrystallizable, monopolizable, changeable, unchangeable, useable, teachable, realizable, unrealizable, registrable, readable

8. Find the synonyms (A) and antonyms (B).

A





B
	1. 
	liquid
	a) 
	change
	1. 
	inside
	a) 
	upward

	2. 
	operation
	b) 
	power
	2. 
	downward
	b) 
	increase

	3. 
	vary
	c) 
	investigate
	3. 
	decrease
	c) 
	multiply

	4. 
	energy
	d) 
	work
	4. 
	low
	d) 
	outside

	5. 
	explore
	e) 
	fluid
	5. 
	divide
	e) 
	high


9. Find the Russian (A) and the English (B) equivalents.
	1. any
	a) причина
	1. сжимать
	a) fluid

	2. inside
	b) точка
	2. тонна 
	b) refer to

	3. point
	c) прямой
	3. жидкость 
	c) compress

	4. straight
	d) вверх
	4. давление 
	d) source

	5. below
	e) бак
	5. размер
	e) ton

	6. tank
	f) внизу
	6. ссылаться на 
	f) pressure

	7. upward
	g) любой
	g) 7. источник 
	h) side

	8. cause
	h) внутри
	8. сторона
	i) size


10. Read and translate Text A. Memorize the italicized words.

TEXT A
LIQUID PRESSURE


Pressure is measured by the force divided by the area of the surface on which it acts. At any point within a liquid the pressure is the same in all directions - up, down, or sidewise. The amount of pressure increases with the depth: it is directly proportional to the depth. The depth referred to is the depth measured straight down from the level of the surface of the liquid to the bottom. Pressure depends only on vertical depth and not on the size or shape of the container.


Pressure is proportional not only to this depth but also to the density of the liquid. This is because pressure is caused by the weight of the liquid. For example, if we double (удваивать) the density we double the weight of the liquid. Stated as a formula p=hD, where p is the pressure at any point in the liquid, h is the depth of that place below the surface and D is the density of the liquid.


Some of the most important applications of liquid pressure use the pressure of confined (заключенный в сосуд) liquids, because any extra (дополнительный) pressure applied to a confined fluid will be transmitted to all parts of the container. This is the principle of the hydraulic press.


Pressure is applied mechanically to a small piston and the same amount of pressure then acts on every part of the inside surface of the system including the large piston. The pressure source is often a tank of compressed air. Hydraulic presses may exert forces of 10,000 tons or more.

11. Read and translate the sentences filling in the gaps the prepositions.
1. Pressure is measured ... the force divided ... the area of the surface ... which it acts. 2. ... any point within a liquid the pressure, is the same ... all directions. 3. The amount of pressure increases … the depth. 4. Liquid pressure depends only ... the vertical depth and not ... the size or shape of the container. 5. Liquid pressure is proportional not only ... the depth but also … the density of the liquid. 6. Any extra pressure applied ... a confined fluid is transmitted to all parts of the container.
12. Work in pairs. Read and translate the sentences from Russian into English using an English variant as a key. 

1.  В любой точке жидкости давление одинаково во всех направлениях.
2.  Величина давления увеличивается с глубиной.
3.  Давление жидкости отличается от давления, оказываемого твердыми телами.
4.  Давление внутри жидкости пропорционально глубине и плотности жидкости.
5.  Давление жидкости вызывается весом жидкости.
6.  Гидравлические прессы используются для изготовления различных деталей.
a) At any point within a liquid the pressure is the same in all directions.

b) The amount of pressure increases with the depth.

c) Pressure in a liquid differs from that exerted by solids.

d) Pressure within (in) a liquid is proportional to the depth and to the density of the liquid.

e) Liquid pressure is caused by the weight of the liquid.

f) Hydraulic presses are used for making different parts.

13. Read the text B without a dictionary and answer the questions.
1. How deep is lake Baikal?
2. When did the expedition begin to explore the lake?
3. Did anybody reach the bottom of the lake before 1977?
4. Did the scientists obtain new data?
Text B
PROBING BAIKAL’S SECRETS


Lake Baikal is the world’s deepest (1,620 metres) lake in the world.


In the summer of 1977 an expedition of the Institute of Oceanology of Russia Academy of Sciences explored the depths of lake Baikal. For the first time in history its staff members (сотрудники) reached the bottom of this unique lake.


The members of the expedition staff regularly descended (опускаться) into the lake’s depths aboard (на борту) underwater laboratories. They got answers to many questions. For example, the scientists had assumed that they would find no sponges (губки) below depths of 30 to 40 meters, since sunlight does not penetrate (проникать) deeper. But sponges were discovered even at the depth of l,300 meters. The scientists discovered seaweeds at the depth of 80 m. It follows, that processes of photosynthesis occur there.


The members of the expedition descended almost 1.5 kilometers deep. Under the powerful rays of searchlights (прожекторы) they saw a fantastic picture of the lake’s bottom. The scientists photographed white sea crabs and the Baikal oil-fish (голомянки) which can sustain (выдерживать) a pressure differential equaling almost 150 atmospheres.


The underwater laboratory had in its body a high-precision (точный) magnetometer - a device registering the magnetic field created by bottom rocks (скалы). The research confirmed (подтверждать) that the Baikal rift (впадина) is similar (похожий) to the ocean rift.

14. Work in pairs. Read and translate the following international words.
absolute, basic, critical, energetic, maximum, optimum, scalar.

15. Work in pairs. Read and memorize the following words.
condense

сгущать(ся) (cp. конденсировать)
condenser

конденсатор
separate

отделять(ся) (ср. сепаратор)
separate

отдельный (ср. сепаратный)
speed

скорость (ср. спидометр)
16. Read and memorize the following words.
average

средняя величина; средний
boil

кипение; кипеть
boiler

котел
both ... and
как ... так и, и ... и
continue

продолжать (ся)
continuous
непрерывный
cool

прохладный, свежий
cooling

охлаждение
evaporation
[ɪ,væpəˈreɪʃ(ə)n] испарение, парообразование
fast

быстрый; прочный, крепкий
happen

случаться, происходить
quantity

количество, величина
reduce

понижать, уменьшать
supply

подача; снабжать, поставлять
surround

окружать, обступать
value

величина, значение
vapour

пар, пары; испаряться
vaporization
испарение, парообразование
vaporize

испарять(ся)
17. Translate the word combinations into Russian.
1. average, basic, design, maximum, zero / speed
2. surface, siphon, wet / condenser
3. absolute, critical, optimum / value
4. horizontal, cylindrical, steam, vertical, atomic / boiler

5. arithmetic, geometric, harmonic, statistical, space / average

6. liquid, natural, water, evaporative / cooling

7. average / temperature, speed, density

8. air, steam, fuel, water, gas / supply
18. Match the Russian and English equivalents.
	a) acting
	b) охлаждающий
	1.  converted
	a) охлажденный 

	1. boiling
	c) происходящий
	2.  formed
	b) помещенный

	2. cooling
	d) действующий
	3.  cooled
	c) измеренный

	3. producing
	e) наблюдающий
	4.  caused
	d) превращенный

	4. happening
	f) образующий
	5.  placed
	e) вызванный

	5. forming
	g) притягивающий
	6. heated
	f) увеличенный

	6. observing
	h) производящий
	7. measured
	g) нагретый

	7. attracting
	i) кипящий
	8. increased
	h) образованный


19. Match the Russian and English equivalents.
	охладитель
	cool, cooling, cooler

	испаритель
	vaporize, vaporization, vaporizer

	непрерывность
	continue, continuity, continuous

	понижение
	reduce, reduction, reducer

	сепаратор
	separate, separation, separator

	противоположный
	oppose, opposition, opposite

	исследователь
	explorer, exploration, explore

	предположение
	assume, assumptiоn, assumed

	существование
	exist, existent, existence

	передатчик
	transmit, transmitter, transmission


20. Read and translate Text C. Memorize the italicized words.

Text С
VAPORIZATION OF A LIQUID


The evaporation of a liquid consists of the escape (улетучивание) of molecules from its surface. Since only the faster molecules can get away from the attraction of the others, the average speed, of the molecules of the liquid is, thereby (вследствие этого), reduced, and this means that the temperature gets lower. Thus evaporation produces cooling effects as a common experience (опыт) shows.


Evaporation at the free surface of a liquid goes on at all temperatures, but when bubbles (пузырьки) of vapour form all through the liquid, we say it is boiling. This happens as soon as the pressure exerted by the vapour becomes equal to the pressure of the surrounding air. If the liquid was made to boil by heating it, the continued application of heat will not make it any hotter, but will merely (просто) make it boil away faster. The energy supplied is used to separate the molecules from each other.


It is found that a given amount of heat is carried away for each gram of liquid that vaporizes. This is called the heat of vaporization of the substance. For water, at the normal steam point, it amounts to about 540 cal/gr. Again, we can say that this same quantity of heat is given off whenever a gram of steam condenses at the normal steam point.


If the air pressure acting on the surface of water is less than the normal value of 14.7 lb/in2 , boiling will begin at some temperature lower than 100°C.

21.  Match the sentences.
	Vaporization produces … 
	with vapour.

	Heat is given off when … 
	at 100 С.

	Water boils … 
	a cooling effect.

	The steam point … 
	steam condenses.

	Heat is carried away … 
	can be raised.


22. Read and translate the sentences filling in the gaps the words in English in brackets.
1. The instrument that is used to measure changes in air ... (давление) is called a barometer. 2. ... (Так как) the air weighs something, it ... (оказывать) pressure on everything immersed (погружать) in it … (включая) our body. But we do not feel (чувствовать) this pressure because it is counterbalanced (уравновешивать) by an ... (равный) pressure from the inside. At the earth’s … (поверхность) air pressure amounts to about 1,034 gr/cm2. This is over a ton ... (на) square foot. 3. As we know how the pressure of the air ... (зависеть) on the height, we can use the barometer to ... (определять) height. 4. There are many uses of ... (сжатый) air. 5. The vacuum cleaner (пылесос) is an example of the use of ... (низкий) pressure. 6. The … (испарение) of a liquid consists of the escape of molecules from its surface. 7. Evaporation produces a ... (охлаждение) effect.

23. Translate the sentences into English.
1. Когда средняя скорость молекул жидкости понижается, температура тоже понижается. 2. Испарение производит охлаждающее действие. 3. Испарение жидкости происходит при любых температурах. 4. Когда образуются пузырьки (bubbles) пара, мы говорим, что жидкость кипит. 5. Вода кипит при температуре 100° Цельсия. 6. Если давление воздуха, действующее на поверхность воды, меньше нормальной величины, кипение начинается при температуре ниже 100° Цельсия. 
24. Find the Russian equivalents to and English words.
	value
	pressure
	tank
	transmit

	ценный
	давление
	танкер
	преобразовывать

	вариант
	сжатие
	бак
	передатчик

	объем
	измерение
	кран
	передача

	величина
	давить
	говорить
	передавать

	since
	compress
	fast
	both ... and

	наука
	сжимать
	скорость
	оба

	так как
	сжатие
	далекий
	оба ... и

	знак
	компрессор
	факт
	как…так и

	до сих пор
	сжимание
	быстрый
	так как…. и

	shape
	separate
	speed
	supply

	острый
	сепаратор
	быстрый
	прикладывать

	форма
	отделение
	скорость
	поддержка

	остриё
	отделять
	пространство
	приложение

	состояние
	разделитель
	питать
	подача


25. Read the text filling in the gaps the words in brackets. 

PRESSURE IN LIQUIDS
Liquids, like solids, have weight and exert pressure. The pressure exerted by liquids is, however, quite different from that exerted by solids. For example, a book is placed upon the table; it exerts pressure upon the table ... (a. downward, b. sideways, c. in all directions).

Pressure at a point in a liquid is exerted usually in ... directions.

If you dive (нырять) down into water, the pressure exerted upon your body ... (a. increases, b. decreases, c. remains the same) as you go down. In other words the pressure varies ... (a. directly - прямо пропорционально, b. inversely - обратно пропорционально) with the depth.

Sea water is heavier than fresh (пресный) water. In which case (случай) will the pressure be greater: when you dive 10 feet vertically downward into sea water or into fresh water? ... The denser the liquid, the ... (a. greater, b. less) the pressure.

Conclusions
1.  Pressure is proportional to the ... in a liquid.

2.  Pressure at a point in a liquid is equal in.
3.  Pressure in a liquid is proportional to the ... of the liquid.

LESSON 5. TEMPERATURE AND HEAT.

1. Work in pairs. Read and translate the following international words.
Active, calorimeter, Celsius, diameter [daɪˈæmɪtə], equivalent, Fahrenheit, Kelvin, optical, pyrometer, theoretically, thermometer, thermostat.

2. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root. 

	percent = per cent
	процент

	result in
	иметь результатом

	scale
	шкала

	scheme
	система (ср. схема) 

	visible
	видимый


3. Read the following words and memorize them.
	add
	добавлять

	advantage
	преимущество

	between
	между

	choose (chose, chosen) 
	выбирать

	contract
	сжимать (ся)

	determine
	определять

	expand
	расширяться

	expansion
	расширение, увеличение в объеме

	fix
	закреплять

	glass
	стекло

	however
	однако

	in order to
	для того, чтобы

	mercury
	ртуть

	motion
	движение

	note
	упоминать

	raise
	поднимать

	relative
	относительный

	relatively
	относительно изображать

	represent
	представлять

	rise (rose, risen) 
	подниматься

	statement
	утверждение

	until
	до тех пор, пока не

	warm
	теплый

	warm up
	подогревать


4. Read the English participles, find Russian equivalents.
	A
	A
	B
	B

	achieved
	наполненный
	invented
	представленный

	placed
	закрепленный
	represented
	добавленный

	fixed
	измеренный
	selected
	изобретенный

	determined
	помещенный
	resulted in
	имевший результатом 

	measured
	определенный
	noted
	отобранный

	filled
	достигнутый
	added
	замеченный

	C
	C
	
	

	raising
	достигая, достигающий
	
	

	choosing
	повышая, повышающий
	
	

	operating
	наполняя, наполняющий
	
	

	representing
	отбирая, отбирающий
	
	

	filling
	работая, работающий
	
	

	achieving
	представляя, представляющий
	
	


5. Read the nouns and verbs below, paying attention to an accent: in a verb it passes to the second syllable.

Increase - увеличение, increase - увеличивать(ся); decrease - уменьшение, decrease - уменьшать(ся); transport - перевозка, transport - перевозить.
6. Match the English (А) and (B) Russian equivalents.
A






B
	1. vapour-pressure thermometer
	a) стеклянный ртутный термометр

	2. self-registering instrument
	b) самопишущий прибор

	3. long-scale instrument
	c) тепловой измерительный прибор

	4. inertia-type instrument
	d) прибор с удлиненной шкалой

	5. hot-wire instrument
	e) прибор с большой инерцией

	6. mercury-in-glass thermometer
	f) газонаполненный термометр


7. Read and translate the following word- combinations into Russian.
1. air alcohol, contact, control, hydrogen, differential, helium, solar, optical, manometric / thermometer

2. absolute, continuous, elliptical, harmonic, impulse, irregular, periodical, potential, sinusoidal, variable / motion
3. centigrade, logarithmic, temperature, Reamur / scale
4. photoelectric, heating, thermoelectric, thermomagnetic / effect
5. graphite, optical, radiation / pyrometer
8. Translate the following word-combinations into Russian.
1. воздушный, водородный, газовый, ртутный / термометр
2. температурная, водородная, неподвижная (закрепленная) / шкала
3. абсолютное, ускоренное, молекулярное, непрерывное / движение
4. масштабный, фотоэлектрический, температурный, объемный / эффект
9. Choose from the words below nouns and adjectives, write down them in two columns.
denotement, fortification, longitudinal, acrylic, humidification, internal, envelopment, intensification, external, barrier, condenser, aquatic, spectral, treatment, argentic, projector
10. Match synonyms (A) and antonyms (B)
	A
	A
	B
	B

	1. since
	a) work
	1.  expand
	a) in front of

	2. operation
	b) use
	2.  little
	b) difficult

	3. make use
	c)   little
	3.  increase
	c) downward

	4. small
	d) movement
	4.  behind
	d) positive

	5. device
	e)   as
	5.  upward
	e) decrease

	6. motion
	f)   instrument
	6.  simple
	f) great

	7. represent
	g) show
	7.  negative
	g) contract


11. Choose verbs from the italicized words.
he based, its base, what base; they object, the second object; the unexpected result, the experiment resulted in ...; in order to, we order. you must order; a few changes, the necessary changes

12. Read and translate text A.

TEXT A
THERMOMETERS
1. When we speak of measuring temperature the liquid thermometer is probably the first thing that comes to mind. Its operation is simplicity itself since it makes use of the property of expansion with increase of temperature. This is common to most materials. It turns out, however, that the percent of expansion for moderate temperature changes is so small for most liquids that it must be magnified to be visible. This is achieved by having a relatively large volume of liquid in the bulb of the thermometer which, when it expands, is forced into a tube with a very, very small diameter. A slight expansion of the liquid in the bulb results in a motion of liquid into the tube. It is along this tube that the temperature scale is placed. The mercury thermometer, for example, makes use of the expansion and contraction of the liquid mercury.

2. Another common type of the temperature - sensing device that also makes use of thermal expansion is the room thermostat. The active part of this device is a bimetallic strip. The two metals are chosen so that when there is a change in temperature, one expands more than the other, you fix a scale behind the bimetallic strip, it can be used as a thermometer. Such thermometers are more useful than liquid-in-glass thermometers for measuring high temperatures.

3. One of the most interesting of the high temperature thermometers - the optical pyrometer - makes use of the color of light radiated by a very hot object. This color is largely determined by how hot the object is and does not depend greatly on the material or surface of the body itself.

4. For all theoretical purposes scientists measure temperatures upward from the absolute zero as a starting point, using the Celsius degree as a unit. This scheme is called the absolute or Kelvin scale, and has the advantages of being based on the fundamental idea o f molecular energy and of involving no negative temperatures. To change from a Celsius reading to Kelvin, simply add 273. For example, a summer temperature of 27 °C is equivalent to 27 + 273 = 300 °K.
13. Check up your translation and translate this text into English.
1. Когда мы говорим об измерении температуры, то, пожалуй, первое, что приходит на ум это жидкостный термометр. Действие его - очень простое (букв. сама простота), поскольку он основан на использовании свойства расширения с увеличением температуры. Это - общее свойство большинства веществ. Однако оказывается, что процент (коэффициент) расширения при небольших температурных изменениях так мал для большинства жидкостей, что он должен быть увеличен, чтобы быть заметным. Это достигается тем, что в баллон термометра помещается относительно большой объем жидкости, которая при расширении нагнетается в трубку с очень, очень маленьким диаметром. Легкое расширение жидкости в баллоне приводит к подаче (букв, движению) жидкости в трубку. Именно вдоль этой трубки помещается температурная шкала. Ртутный термометр, например, создан на основе использования явления расширения и сжатия жидкой ртути.
2. Другой распространенный тип теплочувствительного прибора, который также основан на тепловом расширении, - это комнатный термостат. Действующей частью этого прибора является биметаллический стер​жень. Два металла выбраны так, что когда происходит (буке имеется) изменение температуры, одна полоска металла расширяется больше другой. Если вы закрепляете шкалу позади биметаллического стержня, то он может быть использован как термометр. Для измерения высоких температур такие термометры более пригодны, чем стеклянные жидкостные термометры.
3. Одним из наиболее интересных термометров для (измерения) высоких температур является оптический пирометр, основанный на использовании цветового различия (букв, цвета света) света, излучаемого очень горячим предметом. Этот свет в большей степени определяется  тем, насколько горячим является объект и почти не зависит от материала или поверхности самого тела.

4. В теоретических целях ученые измеряют температуру, принимая за исходную точку (букв. измеряют температуру вверх от ...) абсолютный нуль, используя градус Цельсия как единицу. Эта шкала называется абсолютной или шкалой Кельвина и имеет те преимущества, что она основана на основополагающей теории молекулярной энергии и не включает отрицательные температуры. Для того чтобы изменить показания по Цельсию на показания по шкале Кельвина, просто добавьте 273. Например, летняя температура 27 ° С эквивалентна 27 + 273 = 300 °K.
14. Find from text A English equivalents.
1. поскольку он основан на использовании свойства расширения; это достигается благодаря тому, что;

2. небольшое расширение жидкости в баллоне приводит к;
3. именно вдоль этой трубки помещается температурная шкала;
4. один из наиболее интересных термометров для измерения высоких температур;
5. цвет в значительной степени определяется тем, как раскален предмет.
15. Make up sentences using suitable parts

	1. Mercury thermometer makes use ...
	a) a motion of liquid into the bulb.

	2. There are various ...
	b) along the tube.

	3. The operation of a liquid thermometer is ...
	c) temperature scales.

	4. The expansion of the liquid in the bulb results in ...
	d) very simple.

	5. The thermomefer scale is placed ...
	e) of the property of expansion.


16. Read the sentences. Insert suitable words.
	to represent (Passive), in order to, to raise, expansion, degrees, instrument, rates


1. The mercury and alcohol thermometers make use of the property of ... .
2. The Fahrenheit thermometer ... by the letter F. 3. There are 100 ... between the freezing point and boiling point on the Centigrade thermometer. 4. ... measure the quantity of heat it is necessary to have some substance as a standard. 5. For our experiment we had ... the temperature of the liquid. 6. A thermometer is an ... for measuring temperature. 7. Different substances expand at different ... .
17. Work in pairs. Translate the sentences from English into Russian, then make a reverse translation.
1. In order to measure the room temperature we usually use a thermometer.

2. Thermostats are used for measuring high temperatures.

3. Nearly all materials expand when their temperature is raised.

4. On the Fahrenheit thermometer there are 212 degrees between the freezing point and the boiling point.

5. In order to measure the' quantity of heat it is necessary to select some substance as a standard.

6. While boiling the temperature of water remains constant.

7. The increase of pressure raises the boiling point.

8. The decrease of pressure lowers the boiling point. 

1. Для того чтобы измерить комнатную температуру, мы обычно используем термометр. 

2. Термостаты используются для измерения высоких температур.

3. Почти все вещества расширяются, когда их температура повышается.

4. На термометре Фаренгейта между точкой замерзания и точкой кипения - 212 градусов.

5. Для того чтобы измерить количество тепла, надо выбрать какое-то вещество в качестве стандарта.

6. Температура воды при кипении остается постоянной.

7. Увеличение давления повышает точку кипения.

8. Уменьшение давления понижает точку кипения.
18. Read the sentences filling in the gaps. After the test b doing, solve problems.
TEXTS - TESTS
a) THE FARENHEIT AND THE CENTIGRADE THERMOMETERS.

There are two kinds of thermometers in common use, the Fahrenheit thermometer named after its inventor and the Centigrade (стоградусный) thermometer, which was invented by Celsius, a Swedish scientist.


These thermometers are represented by the letters (буквы) С and F. On the С thermometer there are between the freezing and boiling points ... (100, 180, 212) scale parts or degrees; on the F thermometer there are ... (100, 180, 212) degrees.
b) HOW TO CHANGE FROM ONE SCALE TO THE OTHER

Since 100 С (Centigrade) degrees= (are equal to) 180 F degrees, 1С degree = … (5/9 - five ninth, 9/5 - nine fifth) F degree. Also since180 F degrees=100 С degrees, 1 F degree = … С degree.


In changing from one scale to the other it is not only necessary to keep these ratios (соотношения) (9/5 and 5/9) in mind (в уме), but it is also important to note that 32, which represents the number of scale parts between the freezing and zero points on the F scale, must always be taken into account (во внимание).


To change С to F we have 9/5 C + 32= F, and to change from F to C, we have 5/9 (F-32 = C).

Problems:

Change from F to C.



32°F = … С



77°F = … C 



-4°F = …C




-40°F = …C

19. Translate text B without a dictionary.

Text В
Information about temperature below the surface can be inferred, (выводить) from the magnetic properties of rocks (скала). Below a depth called the Curie depth the rocks have reached a threshold (порог) temperature (the Curie temperature) where they are not magnetic. For pure (чистый) magnetite (магнитный железняк) the Curie temperature is 580 degrees C, and for other common crustal (образующий кору) materials it is about 560 degrees. In the yellow stone (желтый камень) area the Curie depth is thought to be 10 kilometers below the surface but in places under the caldera (кальдера) it may be as shallow (зд.: близко к поверхности) as six kilometers … Measurements of the electric conductivity of the material under yellow stone indicate that the material at this depth is a good conductor. Materials at high temperatures often are good conductors, and so the magnetic and electrical investigations are in agreement (совпадение).
20. Work in pairs. Read and translate the following international words.
aluminium, barometer, calory = calorie, erg [ə:g], identical, information,  joule, kinetic [kai'netik], regime, special.
21. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root. 

	аctual, actually
	действительный (ср. актуальный), действительно

	conditions
	условия (ср. кондиционер) 

	mix
	смешивать (ср. миксер)

	mixture
	смесь (ср. микстура) 

	reason
	причина, основание (ср. резон)

	select
	отбирать (ср. селекционировать) 

	total
	общий (ср. тотальный) 


22. Read the following words and memorize them.
	although
	хотя

	century
	столетие, век

	consider
	рассматривать, учитывать

	considerably
	значительно

	copper
	медь

	general
	общий

	in general
	вообще

	iron
	железо

	i. e. = that is
	т. е. (то есть)

	list
	список; вносить в список

	number
	число

	slow
	медленный

	slowly
	медленно

	slow down
	замедлять

	specific
	удельный

	specific heat
	удельная теплоемкость

	table
	таблица


23. Read the English participles, match the Russian equivalents.
	A
	A
	B
	B

	1. mixed
	a) приведший к
	1. raising
	a) имея результатом

	2. selected
	b) поднятый
	2. resulting in
	b) замерзая

	3. considered
	c) рассмотренный
	3. considering
	c) делая

	4. listed
	d) отобранный
	4. freezing
	d) означая

	5. warmed up
	e) добавленный
	5. requiring
	e) добавляя

	6. added
	f) внесенный в список
	6. doing
	f) поднимая

	7. raised
	g) смешанный
	7. adding
	g) рассматривая

	8. resulted in
	h) подогретый
	8. meaning
	h) требуя


24. Read and translate the following word- combinations.
specific / gravity, weight, heat
atmospheric, geological, operating, service, static / conditions

mathematical, multiplication, periodic / table

algebraic, complex, irrational, negative, positive / number

25. Match Russian equivalents to the Russian ones.

	A
	A
	B
	B

	1. actually
	a) век
	1. copper
	a) железо

	2. mixture
	b) действительно
	2. list
	b) медь

	3. reason
	c) хотя
	3. slowly
	c) т. e. 

	4. in general
	d) значительно
	4. specific
	d) медленно

	5. although
	e) вообще
	5. i. e. 
	e) список

	6. century
	f) смесь
	6. warm
	f) удельный

	7. considerably
	g) причина
	7. iron
	g) теплый


26. Read text C without a dictionary. Answer the following questions.

1. What is heat? 2. What is the unit for measuring heat? 3. What is a calorie? 4. What is the specific heat of a substance equal to?

Text С
CALORIMETRY


Even in everyday life we make distinction (различие) between "heat" and "temperature", although to many people it is not very clear just what this distinction is. We "add heat" to a body and "raise its temperature", which means, that heat is a quantity of something, whereas (тогда как) temperature is a property not concerned (связанный с) with how large the body is. We know now that heat is a form of energy - actually, the total kinetic energy of all molecules of a substance. Temperature is a measure of the average kinetic energy of one molecule.


Heat, being energy, can be measured in foot-pounds, joules or ergs. It has been found convenient (удобный), however, to have another special unit to measure heat-energy. This special unit is the calorie (= cal) which is the amount of heat necessary to raise the temperature of one gram of water by one Celsius degree.


If we take a glass containing 500 g of water at 80 °C and mix it with an equal amount of water at 50 °C, we shall find that the temperature of the mixture will be 65 °C. We have had 500 g of water warmed up by 15° from 50° to 65°, which required 500*15= 75 00 cal.


Different substances require different amounts of heat to raise their temperatures - i. e. they have different specific heats. The specific heat of a substance is equal to the number of calories required to raise the temperature of one gram of the substance by one Celsius degree. Most substances need considerably less than one calorie to do this. The table below lists the specific heats of a few common materials.


The specific heat of water is, of course, 1.00.



Substances


Specific heat in cal /g - °C




Alcohol . . .................................
0.58




Aluminium ...............................
0.22




Copper ......................................
0.093




Iron . . . .....................................
0.11




Mercury ....................................
0.033

27. Read the texts filling in the gaps words or word-combinations given in brackets.
TEXTS-TESTS
a) MEASURING HEAT

In order to measure quantity of heat it is necessary to select some substance as a standard. The standard substance chosen is ... (iron, mercury, water).


A calorie is the quantity of heat required to raise the temperature of ... g. of water ... degree C.


How many calories of heat are required to raise the temperature of l0 g. of water from the freezing point to the boiling point C ? ...

The instrument used for measuring temperature is a ... (thermometer, barometer, calorimeter). That used for measuring quantity of heat is a ... (thermometer, barometer, calorimeter).
b) HOW HEAT CAUSES BOILING

When heat is applied to the bottom of a kettle (чайник) of water, the molecules of water near the flame (пламя) ... (come closer together, are driven apart - оттянуты в стороны) and ... (solidification, condensation, vaporization) takes place.


The bubbles of vapor rising to the top cause a disturbance or bubbling called ... .


The boiling point of water at a pressure of one atmosphere is ... C. When water begins to boil, its temperature ... (changes, remains constant) until all the water is boiled away.


Increasing the flame under the kettle ... (does, does not) increase the temperature of the boiling water. It ... (does, does not) increase the rate at which the water boils away.
c) WHAT AFFECTS (ВЛИЯТЬ НА) THE BOILING POINT OF A LIQUID

If the pressure upon the surface of a liquid is increased, the bubbles of vapor within it can form ... (more, less) readily (легко). An increase of pressure, therefore (поэтому) ... (raises, lowers) the boiling point of a liquid, and conversely (наоборот) a decrease of pressure ... (raises, lowers) the boiling point. Water on a mountain (гора) top will boil at a ... (higher, lower) temperature than at sea level (уровень моря).


As one goes upward from sea level, the atmospheric pressure … (increases, decreases). In general an elevation (подъем) of about 295 m. causes a lowering of the boiling point by 1 ° C.
d) ON WHAT THE AMOUNT OF HEAT IN A BODY DEPENDS

If a pound of water and a pound of iron at the same temperature are placed on a hot stove (плита), in which will the temperature rise more rapidly (быстро)? . . . In general it requires ... (the same-quantity, different quantities) of heat to raise unit masses of different substances one degree. 


The quantity of heat taken up or given out by a body depends, upon three factors - the mass of the body, its specific heat and the change of temperature. What is this specific heat factor? The specific heat of a substance is numerically (в числовом выражении) equal to the number of calories required to raise the temperature of one ... (gram, pound) one degree С 
28. Read text D without a dictionary? Try to understand it? Then do exercise 30. When reading the text do exercise 29.
TEXT D
WHAT WILL THE FUTURE CLIMATE BE LIKE?


... Scientists believe that the ice of the Arctic Ocean will melt (таять) when the average air temperature in the Northern hemisphere (полушарие) rises by two degrees. 

As follows from the table below, the ice-covered area in the Arctic Ocean will have tangibly (заметно) shrunk by the year 2000 and all the ice will have melted by the year 2025.


Change in CO2 concentration and in air temperature:

	
	1974
	2000
	2025

	CO2 concentration (percentage 

of atmospheric volume )
	0.033
	0.038-0.041
	0.052-0.004

	Rise in average temperature compared to 1960
	0.5°
	1.0-1.5°
	2.0-3.5°



If global warming continues, the rise in temperature in different latitudes (широты) will not be identical. If by the year 2025 the average air temperature in the Northern hemisphere has risen by 2-3.5 degrees, in the big latitudes, the summer temperature will rise to + 7 ° or even to +10° Centigrade and the winter temperature will not drop below -5°, -10° Centigrade. Such changes in the thermal regime will cause a dramatic impact (влияние) on natural conditions, especially in medium (средний) and high latitudes. There are reasons to believe that after the perennial (вечный) ice of the Arctic Ocean melts, even winter ice will no longer form over a large part of the Arctic seas. How will the warming develop towards the end of the 20th century and the first quarter of the 21st century? Probably this will proceed (продолжаться) unevenly: first slowly, then (during the melting of the greater part of ice) much faster. Next, when the speed of warming again becomes dependent (зависящий) on the growth of the mass of carbon dioxide (углекислый газ) the process will slow down again. The near future is likely (по-видимому) to bring a change in the precipitation (выпадение осадков) regime. The warming will lead to greater evaporation from the surface of the oceans and, consequently, to an increase in the amount of precipitation falling on the earth’s surface. 

29. Answer, what is the meaning of the italisized English words?

	believe
	1. верить 
	2. думать

	by
	1. на
	2. посредством

	table
	1. стол 
	2. таблица

	warming
	1. нагревая
	2. потепление

	drop
	1. капля 
	2. падать

	changes
	1. изменяет 
	2. изменения

	form
	1. образовываться
	2. форма

	towards
	1. к
	2. на

	unevenly
	1. равномерно
	2. неравномерно

	faster
	1. быстро
	2. быстрее


30. Work in pairs. Read the statements and say whether they are true or false. Use “It’s right", “It’s wrong".
1. The scientists believe that the Arctic sea ice will never melt.

2. The Arctic sea ice will melt when the average air temperature in the Northern hemisphere rises by 2 degrees.
3. The summer temperature will rise in the North.

4. The air temperature does not depend on the concentration of CO2 in the atmosphere.
5. The changes in thermal regime will not influence the natural conditions.
31. Work in pairs. Read the questions and answer them. Use text A.
A.
1. What do we call the device which is used for measuring temperature?

2. What kind of thermometer is very common? 
3. What property does the liquid thermometer make use of?
4. Has the tube of a thermometer a big diameter?
5. Where is the temperature scale placed?

6. How many degrees are there between the freezing and boiling points of the Fahrenheit thermometer?
7. Do you know how to change from one scale to another?

B.
1. Have you seen a thermostat?
2. What property of substances does it make use of?
3. What is the active part of this device?
4. How are the two metals chosen?
5. Where is the temperature scale fixed?

6. Are liquid-in-glass thermometers or thermostats used for measuring high temperatures?

C. 
1. Does the optical pyrometer make use of the property of expansion?

2. What property of metals does it make use of?
3. What is the colour of light determined by?
4. How does it depend on the material or the surface of the body?

LESSON 6. ELECTRICITY
1. Work in pairs. Read and translate the following international words.

Accumulator, ammeter, battery, billion, coulomb, dynamo, electrify, electrode, electrolyte, function, volt, vacuum, voltmeter, wattmeter.

2. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root. 

	circulate
	циркулировать

	circulation
	циркуляция

	column
	столб (жидкости); ср. колонна

	gallon
	галлон = 4,54 л

	pole
	полюс

	resist
	сопротивляться (ср.резистор)

	resistance
	сопротивление

	resistor
	резистор

	voltage
	напряжение(ср.вольтаж)

	zink
	цинк


3. Read the following words and memorize them. 

	beam
	луч

	by means of
	посредством

	cell
	элемент

	circuit
	цепь, сеть

	correspond
	соответствовать

	cross-section
	(поперечное) сечение

	current
	ток

	alternating current (a c)
	переменный ток

	direct current (d c)
	постоянный ток

	difference
	разница

	electromotive
	электродвижущий

	flow
	поток; течь

	full
	полный

	series
	ряд, серия

	in series
	последовательно

	maintain
	поддерживать

	pass
	проходить

	passage
	прохождение

	pipe
	труба

	strength
	сила, прочность

	switch
	выключатель, переключатель

	switch on
	включать

	travel
	перемещаться, передвигаться

	turn
	поворачивать

	turn out
	выключать

	through
	сквозь

	wire
	проволока

	wireless
	беспроволочный


4. Read the English participles. Match the Russian equivalents to the English ones.

	A
	A
	B
	B

	turned out
	замкнутый
	completing
	требуя

	switched on
	повернутый
	corresponding
	поддерживая

	displaced
	выбранный
	meaning
	двигаясь

	passed
	перемещенный
	requiring
	циркулируя

	chosen
	включенный
	maintaining
	означая

	closed
	выключенный
	circulating
	соответствуя

	made
	прошедший
	moving
	замыкая

	turned
	сделанный
	flowing
	протекая


5. Translate the word combinations into Russian. 

1. communication, connecting, discharge, magnetic, series / circuit
2. accumulator, photoelectric, dry, standard, zink-iron / cell
3. manometric, pressure, water / column
4. cathode, electrolytic, oxygen-free / copper
5. geometrical, useful, variable / cross-section
6. diffusion, effective, radiation / length
7.electric, reflected, infrared, polarized, ultra-violet / light 

8. connecting, fuel, steam, supply, ventilating / pipe
9. insulation, liquid, radiation / resistance

10. antarctic, arctic, geomagnetic / pole
11. aerodynamic, contact, effective, hydraulic, magnetic, starting, static, thermal, variable / resistance
12. automatic, electromagnetic, high-speed, group, mercury / switch
13. natural, forced (принудительный) / circulation 
6. Translate the word combinations into English. 

электрическая, замкнутая, электронная / цепь
воздушная, газовая, новая / труба

поверхностное, объемное, магнитное / сопротивление
магнитный, ртутный, ручной / выключатель
отрицательный, положительный / полюс

воздушный, непрерывный, поверхностный / поток
7. Match the Russian equivalents to the English ones.
	1. 
	pipeline
	a. 
	морозостойкость

	2. 
	fire resistance
	b. 
	теплостойкость

	3. 
	non-stationary flow
	c. 
	сопротивление материалов

	4. 
	freeze resistance
	d. 
	огнеупорность

	5. 
	heat resistance
	e. 
	трубопровод

	6. 
	strength of materials
	f. 
	неустановившееся течение


8. Read and translate the following nouns, underline their suffix.
difference, resistance, existence, importance, occurrence, reference, dependence, appliance, continuance, correspondence, distance, maintenance
9. Match synonyms 
	1. 
	happen
	a. 
	lower

	2. 
	amount
	b. 
	century

	3. 
	reduce
	c. 
	quantity

	4. 
	age
	d. 
	that is

	5. 
	though
	e. 
	discuss

	6. 
	consider
	f. 
	get

	7. 
	i.e.
	g. 
	occur

	8. 
	obtain
	h. 
	although


10.Match antonyms 
	1. 
	warming up
	a. 
	cold

	2. 
	fast
	b. 
	outside

	3. 
	hot
	c. 
	switchout

	4. 
	reduce
	d. 
	difficult

	5. 
	turnout
	e. 
	cooling

	6. 
	simple
	f. 
	slow

	7. 
	inside
	g. 
	turnon

	8. 
	switch on
	h. 
	increase


11. Match the English equivalent to the Russian one.

приспособление

- apply, application, appliance
направление



- direction, direct, directly
требование



- require, requirement, required
добавление



- addition, add, adder
проводник



- conductor, conduct, conductance
соединять



- connection, connect, connective
разница



- differ, difference, different
резистор



- resist, resistance, resistor
сила



- strong, strengthen, strength
практический



- practical, practice, practically
электризовать



- electrical, electrify, electricity

12. Say which italicized words are verbs.
its flow, it flows, it does not function, its function, a good reason, many reasons; close it!, close to the window, the pass, it passes, their passes, they pass, good means,  what does it mean?, how many switches?, switch on the light!, one more turn, turn out the light!

13. Match the Russian and English equivalents.

	A
	A
	B
	B

	passage
	полный
	циркуляция
	resistance

	by means of
	ряд
	полюс
	standard

	full
	сквозь
	сопротивление
	zink

	maintain
	луч
	напряжение
	circulation

	series
	проволока
	стандартный
	pole

	beam
	прохождение
	колонна
	column

	through
	поддерживать
	вакуум
	voltage

	wire
	посредством
	цинк
	vacuum


14. Read and translate Text A. Memorize the italicized words. 
TEXT A
ELECTRIC CURRENT

An electric current can be described as electric charge in motion. In a solid conductor, such as a wire, the current consists of moving electrons, while in certain liquids and in gases the carriers may include positively and negatively charged atoms. In addition a beam of electrons or charged atoms may be sent through a vacuum, i.e. electrons may travel even without any conductor.
The flow of electrons along a wire can be compared to the flow of liquid through pipes. The rate at which the liquid flows may be measured by the amount passing in each unit of time - for example, in gallons per second, in cubic feet per hour, etc. The strength of current may be measured by the amount of charge passing per unit of time. The practical unit is the ampere. One ampere is a rate of flow of one coulomb of charge per second, which means 6.3 billion billions electrons per second. But the speed of electrons is only about a hundredth (0.01) of an inch per second. The reason that a light goes on (загораться) the moment the switch is closed is not that electrons move at high speed, but that the conductors are always "filled" with electrons, just as a pipe system is full of water.
The water system consisting of a series of pipes joined to a pump corresponds to a simple electric circuit made up of a series of wires connected to a battery. The purpose of the pump is to maintain a pressure difference in order to keep the water circulating. The function of the battery is to maintain the electrical pressure difference between its two terminals (клеммы). Electrical pressure difference is also called potential difference.
15. Make up the sentences matching suitable parts.
1. An electric current is…
1. may be sent through a vacuum.

2. In a wire…
2. at high speed.
3. A beam of electrons...
3. electric charge in motion.
4. Electrons do not move…
4. the current consists of moving electrons.

5. A battery maintains...
5. potential difference.
16. Read and translate the sentences filling in the gaps the words in brackets. 

	maintain, potential difference, circuit, full, ampere, cubic feet per hour,

a source of electricity


1. The rate at which the liquid flows may be measured in ... 

2. The unit for measuring the strength of current is …

3. One of the requirements for the flow of an electric current is … 

4. Conductors are always ... of electrons. 

5. This electric ... is connected to a battery.

6. The function of a battery is to ... an electrical pressure difference.
7. … keeps the current going in the circuit.
17. Match the Russian equivalents to the English ones.

	1. 
	study
	a. 
	быстро

	2. 
	important
	b. 
	термин

	3. 
	resistance
	c. 
	при помощи

	4. 
	copper
	d. 
	медь

	5. 
	readily
	e. 
	сопротивление

	6. 
	by means of
	f. 
	важный

	7. 
	term
	g. 
	изучение

	8. 
	place
	h. 
	содержать (легко)

	9. 
	act
	i. 
	действовать

	10. 
	contain
	j. 
	соединять

	11. 
	connect
	k. 
	измерять

	12. 
	cause
	l. 
	вызывать

	13. 
	flow
	m. 
	помещать

	14. 
	measure
	n. 
	течь


18. Read the text without a dictionary paying attention to the italicized words. 
TEXT В
ELECTROMOTIVE FORCE

In the study of electricity there are three important terms. These are electromotive force (e. m. f.), current and resistance. When the electrodes (copper and zink) are placed into the acid (кислота) (electrolyte) battery, the acid acts upon the zink more readily than upon the copper, and as a result the zink electrode becomes negatively electrified, i. e. it contains an excess (избыток) of electrons. The copper is positively charged. If the electrodes are connected by a wire, a current flows along the wire.
Electromotive force causes the flow of the electrons. Electromotive force is not a force. It is measured in terms of voltage.
The e. m. f. of a battery is caused by the chemical action of the acid upon the electrodes.
E. m. f. in wires is measured by means of a voltmeter.

19. Find answers to the following questions using texts A and B.

1. How can electric current be described? 

2. What does the current consist of in a solid conductor? 

3. What other current carriers may be in liquids and in gases? 

4. Can electrons and charged atoms travel through a vacuum? 

5. What are the main requirements for the flow of electric current? 

6. What is the function of a battery?
20. Make up the sentences matching suitable parts.

	1. 
	Electromotive force is measured
	a. 
	by means of an ammeter.

	2. 
	The strength of current is measured
	b. 
	the flow of electrons.

	3. 
	E. m. f. causes
	c. 
	by means of a voltmeter.

	4. 
	E. m. f. of a battery, is caused
	d. 
	the chemical action.


21. Match the Russian equivalents to the English ones.

А. 

     B.

	1. 
	average
	a. 
	погода
	1. 
	talk
	a. 
	течь

	2. 
	surface
	b. 
	земля
	2. 
	flow
	b. 
	продолжать

	3. 
	earth
	c. 
	район
	3. 
	keep
	c. 
	разговаривать

	4. 
	world
	d. 
	мир
	4. 
	charge
	d. 
	думать

	5. 
	region
	e. 
	верхний
	5. 
	discharge
	e. 
	накачивать

	6. 
	per day
	f. 
	в день
	6. 
	think
	f. 
	поддерживать

	7. 
	upper
	g. 
	средний
	7. 
	pump
	g. 
	разряжать

	8. 
	weather
	h. 
	поверхность
	8. 
	maintain
	h. 
	заряжать


22. Read text C without a dictionary paying attention to the italicized words. 
TEXT С
ORIGIN OF THE ATMOSPHERIC CURRENTS

Let us talk about the source of the large negative currents which must be flawing from the "top" (верх) to the surface of the earth to keep charging it up negatively. Where are the batteries that do this? The "battery" is the thunderstorm (гроза) and its lightning (молния).
Nine lightnings out of ten bring down negative charges to the earth in large amounts. The thunderstorms all over the world are charging the earth with an average of 1,800 amperes, which is then being discharged through regions of good weather.
There are about 40,000 thunderstorms per day all over the earth, and we can think of them as batteries pumping the electricity to the upper layers (слои) and maintaining the voltage difference.
There are about 100 lightning flashes (вспышка) per second with a peak in the activity at 7:00 p. m. (вечером) Greenwich Mean Time.

23. Read and translate the sentences filling in the gaps the words in brackets. 

1. Lightnings bring down ... (negative, positive) charges to the earth.

2. The earth is charged ... (negatively, positively).

3. Lightnings are ... (charging, discharging) the earth.

4. The earth is being discharged through regions of ... (bad weather, good weather).

5. Lightnings ... (are maintaining, are not maintaining) the voltage difference.
6. There are about ... (100, 1000) lightning flashes per second all over the world.

7. In a voltaic cell having соррег-zink electrodes, the copper electrode is ... (positive, negative, neutral).

8. A voltmeter is used to measure ... (current, e. m. f., resistance) in a circuit.

9. (A voltmeter, an ammeter, an electroscope) ... is used to measure potential difference.
10. Is an ion the same as an electron from the point of view of its mass? ... (Yes, No).

11. When a substance dissociates (диссоциировать) in water, the number of positive ... (ions, charges) is always equal to the number of negative ... (ions, charges).

12. Electrolysis is the process by which ... (electrons, ions, molecules) are separated from the solution and appear (появляться) at the electrodes.

13. The greater the cross-sectional area of a wire the ... (greater, less) the resistance.

14. When a metal wire is heated its resistance ... (increases, decreases, remains unchanged).

15. The heat law of currents was discovered by ... (Joule, Faraday, Edison).

16. The incandescent lamp (лампа накаливания) was invented by ... (Faraday, Yablochkov, Edison).

17. The electrical unit of power is the ... (joule, volt, watt).

18. Electric power is measured by means of ... (a voltmeter, an ammeter, a wattmeter)
24. Work in pairs. Answer the questions.

1. What particles may be current carriers? 

2. May electrons travel without any conductor? 

3. Where can they travel? 

4. What can current be compared to? 

5. What is the unit of the strength of current? 

6. Do electrons move at high speed? 

7. What is the function of the battery?
8. What is potential difference? 

9. By means of what device is the electromotive force measured? 

10. Does electrical resistance depend upon the kind of conductor? 

11. What else does it depend upon? 

12. What is the unit of resistance?
LESSON 7. ELECTRICITY AND MAGNETISM

1. Read and translate international words.
character, compass, fact, hypothesis, hypotheses (мн. ч.), machine, mechanical, migration, minimum, radius, role, , solenoid, spiral, turbogenerator.
2. Work in pairs. Read and memorize the following words. Compare them with the Russian words of the same root.

	calculate
	подсчитывать (ср. калькулировать)

	discuss
	обсуждать (ср. дискуссия)

	globe
	земной шар (ср. глобус)

	line
	линия

	lineup
	выстраиваться в линию

	locate
	устанавливать, располагать

	location
	местоположение

	motor
	двигатель, мотор

	steel
	сталь


3. Read the following words and memorize them.
	angle
	угол

	appear
	появляться

	believe
	думать, считать

	certain
	некоторый, определенный

	ertainty
	конечно

	certairtty
	уверенность

	coil
	катушка

	ground
	земля; заземлять

	hold (held, held)
	держать, удерживать

	inner
	внутренний

	load
	нагрузка; нагружать

	loss
	потеря

	main
	главный

	nearly
	почти

	probably
	вероятно

	provide
	обеспечивать, снабжать

	repel
	отталкивать

	rotate
	вращать (ся)

	rotation
	вращение

	seem
	казаться, 

	suggest
	предлагать 

	understand (understood, understood)
	понимать


4. Read the English participles. Match the Russian and English equivalents.
	1. 
	discussed
	a. 
	нагруженный

	2. 
	formed
	b. 
	расположенный

	3. 
	machined
	c. 
	образованный

	4. 
	located
	d. 
	подсчитанный

	5. 
	loaded
	e. 
	поднятый

	6. 
	lifted
	f. 
	заземленный

	7. 
	calculated
	g. 
	обсужденный

	8. 
	provided
	h. 
	повернутый

	9. 
	turned
	i. 
	предложенный

	10. 
	suggested
	j. 
	обеспеченный

	11. 
	grounded
	k. 
	обработанный

	12. 
	appearing
	l. 
	считающий

	13. 
	understanding
	m. 
	подсчитывающий

	14. 
	providing
	n. 
	поднимающий

	15. 
	corresponding
	o. 
	наблюдающий

	16. 
	calculating
	p. 
	понимающий

	17. 
	suggesting
	q. 
	появляющийся

	18. 
	lifting
	r. 
	поворачивающий

	19. 
	loading
	s. 
	обеспечивающий

	20. 
	observing
	t. 
	нагружающий

	21. 
	turning
	u. 
	предлагающий

	22. 
	believing
	v. 
	соответствующий


5. Translate the word combinations into Russian.
	alternating

direct

ionic

charging

continuous

control

electric

electronic

operating

sinusoidal

molecular

pulsating
	current
	liquid-fuel rocket

alternating-current

direct-current

asynchronous

control

electric

hydraulic

one-cylinder

operating
synchronous

universal
	motor

	dielectric
heat
ionization
	losses
	hydraulic
car
passenger
	lift

	antenna
closing
moving
	coil
	test

useful

additional

basic

changing

concentrated

continuous

critical

fixed

full

light

peak

static
operating
	load

	starting

energy

collision

contact

dialectric

pressure

radiation
power
	loss*
	daylight

fluorescent

electroluminescent

gas-filled

quartz

signalling
standard

	lamp


Примечание.* Начинайте перевод со слова loss, иногда вставляя предлоги в, при и др.

6. Make the nouns from the adjectives with the suffixes -ness and translate them. 
e.g.: 
happy (счастливый) - 

happiness (счастье).
effective, hard, useful, white, exact (точный), kind (добрый), clean (чистый), empty (пустой).
7. Add the preffix un- to the following adjectives and adverbs and translate them.
e.g.: 
like (одинаковый, похожий) - 


unlike (неодинаковый, непохожий).

certain, stable, analytical, analogous, applied, calculated, loaded, called, charged, clean (чистый), controlled, cooled, determined, equal, filled, provided, represented, solid. 
8. Translate the following word combinations with the same root. 
a) direct, directly, direction; b) to observe, observer, observation.
a) a direct ray, a direct line, in the direction of a coil, the direction of current, directly proportional to;
b) to observe the reaction, the observer of the stars (звезды), the observer of nature, under observation, the observation of natural phenomena.

9. Match the Russian and English equivalents

А. 


	1. 
	non-central load
	a. 
	производственная нагрузка

	2. 
	non-reactive load
	b. 
	полная (суммарная) нагрузка

	3. 
	production load
	c. 
	нагрузка на единицу площади

	4. 
	total load
	d. 
	внецентренная нагрузка

	5. 
	unit load
	e. 
	переменная нагрузка

	6. 
	variable load
	f. 
	нереактивная нагрузка


В. 


	1.
	normalturn
	a. 
	эталонная лампа

	2.
	heatingcoil
	b. 
	число витков в катушке

	3.
	series coil
	c. 
	ртутная лампа

	4.
	turns per coil
	d. 
	нормальный разворот

	5.
	mercury discharge lamp
	e. 
	нагревательная спираль

	6.
	standard lamp
	f. 
	последовательно включенная катушка


10. Choose the verbs from the words in italic.

its form, it is formed, it forms; a good control, they control, Does it control...?; many turns, the turns of, it turns; of a modern design; a bad design, a good designer, we design; the load, they load, it is loaded; another line, they line up; it is cool, the device cools, the device is cooled; we shall place, its place; any place.
11. a) Match the English equivalents to the Russian ones.

	1. 
	angle
	a. 
	некоторый

	2. 
	inner 
	b. 
	внутренний

	3. 
	rotation
	c. 
	главный

	4. 
	certain
	d. 
	земля

	5. 
	main
	e. 
	почти

	6. 
	size
	f. 
	уголь

	7. 
	nearly
	g. 
	посредством

	8. 
	probably
	h. 
	размер

	9. 
	by means of
	i. 
	вращение

	10. 
	ground
	j. 
	вероятно


b) Match the Russian equivalents to the English ones.

	1. 
	местоположение
	a. 
	seem

	2. 
	конечно
	b. 
	coil

	3. 
	казаться
	c. 
	believe

	4. 
	считать
	d. 
	provide

	5. 
	держать
	e. 
	hold

	6. 
	нагрузка
	f. 
	logs

	7. 
	катушка
	g. 
	load

	8. 
	появляться
	h. 
	location

	9. 
	потеря
	i. 
	appear

	10. 
	обеспечивать
	j. 
	certainly


12. Work in pairs. Read and translate Text А. Memorize the words in italic.
TEXT A
HEATING AND MAGNETIC EFFECTS OF ELECTRIC CURRENTS


The usefulness of an electric current is determined by the physical effects it is able to produce. Now we shall discuss two effects of great importance: the production of heat and the production of magnetic fields. 

The work done by a battery or other source of potential difference may be converted into various forms. Part of the energy may be changed to mechanical work if there are motors in the circuit, part may be changed into radiation if there are lamps, etc., but always some energy will appear in the form of heat. In a wire, for example, the electrons bump (ударяются) into the atoms of the material giving up some of their energy to them in the form of heat motion.

Sometimes heat produced in a conductor is an unavoidable (неизбежный) loss, as in motors or batteries. The property of a conductor to produce unnecessary heat is taken into consideration (принимать во внимание) while designing various instruments and machines. In industry and experiments special appliances (приборы) are designed to provide the cooling of machines and devices during their operation. But in certain applications the production of heat is the main purpose of the unit. In both cases it is important to know how to calculate how much heat will be produced. 

Other important technical applications of electricity depend on the fact that a current produces a magnetic field. This connection between magnetism and electricity was discovered by the Danish physicist H. C. Oersted. 

A. M. Ampere found that the magnetic effect of a current in a wire could be greatly increased by winding (наматывать) the wire in the form of a spiral coil, or solenoid. 

Electromagnets in various forms have a great variety of uses. For example, the "lifting magnets" can hold loads of many tons. The load is "taken" and released (освобождать) simply by closing or opening the switch that controls the current in the coil.

13. Make the sentences, find the right end of the sentence.

1. Electrons give up some energy ...
1. the main purpose of the unit.
2. Special devices are designed ...

2. how much heat will be produced. 

3. The production of heat may be ...
3. in the form of heat motion.
4. It is necessary to calculate ...

4. between magnetism and electricity. 

5. There is a connection ...


5. to produce cooling.

14. Work in pairs. Answer the questions.
1. What can you say about the usefulness of the electric current? 
2. What important effects can electric current produce? 
3. Why does electric current produce heat in a conductor? 
4. Can you give examples when the production of heat is the main purpose of the unit? 
5. Is it important to calculate how much heat is produced by electric current? 
6. What is the connection between magnetism and electricity?

15. Read and translate Text В, using the English equivalents of the words below.

	A. столетия, вид, причина, широко, посредством, некоторые


TEXT В
MAGNETISM


More than twenty-five ... ago, the Greeks found that pieces of a certain rock (порода) called magnetite were able to attract iron. The ... for the interesting benaviоr of these natural magnets remained (оставаться) a mystery (тайна) for many centuries. Only within the last few decades magnetism has become ... applied to many electrical devices. 
Magnet poles. A steel bar (стержень) can be made magnetic ... a piece of magnetite. Besides (кроме) iron and steel only a few other materials can be magnetized - the chemical elements nickel and cobalt, and ... special alloys (сплавы). 
	B. притягивают, противоположные, часть, полюса, раз, невозможно, нагреть



It is found that two magnet poles either ... or repel each other, depending on their kind. The simple rule (правило) is: like poles repel each other and ... poles attract. 


If a bar magnet is cut (разрезать) in two, each ... will be equivalent to a bar magnet having two ... . Even if the cutting process is carried out many ... the same will happen. It is ... to have a piece of steel with only one pole on it. 


If a magnet ... red hot and allowed to cool again it will no longer be magnetic 

16. Work in pairs. Read and translate the sentences filling in the gaps the words from the box. 

	provide, main, a few, attract, by means of, poles, possible


1. Many centuries ago people noticed that magnetite was able to ... iron. 

2. A steel bar can be made magnetic ... рieсе of magnetite. 

3. Only ...materials can be magnetized. 

4. If' a magnet is cut in two, each part will be equivalent to a magnet having twо... .

5. Is it ... to have a magnet with only one pole on it? 

6. Special appltances are designed to ... the cooling. 

7. The production of heat is often the ... purpose of the unit.

17. Match the English equivalents to the Russian ones.
	1. 
	considerably
	a. 
	сам, само, сама
	1. 
	cause
	a. 
	следоват

	2. 
	direction
	b. 
	благодаря
	2. 
	act
	b. 
	действовать

	3. 
	itself
	c. 
	направление
	3. 
	understand
	c. 
	казаться

	4. 
	due to
	d. 
	сильный
	4. 
	seem
	d. 
	соответствовать

	5. 
	strong
	e. 
	на север
	5. 
	play
	e. 
	называть

	6. 
	since
	f. 
	часть
	6. 
	correspond
	f. 
	играть

	7. 
	part
	g. 
	значительно
	7. 
	differ
	g. 
	вызывать

	8. 
	northword
	h. 
	так как
	8. 
	call
	h. 
	понимать

	
	
	
	
	9. 
	follow
	i. 
	отличаться


18. Work in pairs. Read and translate Text С. Memorize the words in italic.
TEXT С
THE EARTH’S MAGNETISM


Why does a compass needle (стрелка) line up in a north-south direction? It must that the earth itself is surrounded by a magnetic field. What causes the whole earth to act as a magnet is not completely understood. Part of the effect seems to be due to strong electric currents in the earth’s core (центр, сердцевина) and the rotation of the globe may play some role. The character of the field corresponds to a huge (огромный) bar magnet inside the earth.


At any place on the surface of the earth, in the northern hemisphere (полушарие), the lines of the field dip down (погружаться) into the ground at an angle. The place where the lines go straight (прямо) down is called the North Magnetic Pole, and is located in northern Canada nearly 1,500 metres from the geographic North Pole. There is a corresponding South Magnetic Pole in nearly the opposite location. Because the magnetic poles and the geographic poles are not at the same place, compass-indicated (указанный) North differs considerably in most places from true North.
19. Work in pairs. Say whether you agree or disagree with the statements from the Text C. Give short answers Yes or No.

1. A compass needle lines- up in a north-south direction.
2. The earth is surrounded by a magnetic field.
3. The scientists understand what causes the earth to act as a magnet.
4. All the magnetic lines оf the earth are parallel to the surface of the earth.
5. The North Magnetic Pole is in northern Canada.
6. The magnetic poles and the geographic poles are at the same place.
20. Work in pairs. Translate the sentences into English.
1. В этом научно-исследовательском институте проектируются различные машины.
2. Мы сконструировали приспособление, которое обеспечивает охлаждение наших приборов.
3. Тепловое действие электрического тока используется во многих приборах.
4. Всегда важно знать, сколько будет выработано тепла.

5. Электрический ток создает магнитное поле.
6. Связь между магнетизмом и электричеством была обнаружена больше полутора веков тому назад.
7. Магнитное действие электрического тока может быть усилено; для этой цели используется соленоид.

8. Одинаковые полюса магнита отталкиваются.

9. Электромагниты могут удерживать грузы в несколько тон.
SUPPLEMENTARY READING

James Clerk Maxwell

Maxwell, born of a well-known Scottish family, early showed signs of mathematical talent. At the age of 15 he contributed a piece of original work on the drawing of oval curves to the royal society of Edinburgh. The work was so well done that many refused to believe that such a young boy could be the author. At Cambridge, which he entered in 1856, he graduated the second in his class in mathematics. Maxwell was appointed to his first professorship at Aberdeen in 1859. In 1871 Maxwell was appointed professor of experimental physics at Cambridge. While at Cambridge, he organized the Cavendish Laboratory, named in honour of the eccentric English scientist of the previous century Henry Cavendish. Several decades later the Cavendish Laboratory was to do great work, which was connected with radioactivity.

The most important work of Maxwell’s life was carried on between 1864 and 1873. He placed into mathematical form the speculations of Faraday concerning magnetic lines of force. Maxwell’s theory showed that electricity and magnetism could not exist in isolation. Where there was one, there was the other, so that his work is usually referred to as the electromagnetic theory. Maxwell died before the age of fifty in 1879. When Einstein’s theories upset almost all of "classical physics", Maxwell’s equations remained untouched as valid as ever.

Cecil Frank Powel

Powell С F. was a prominent English scientist noted for his techniques and discoveries in particle physics. He was also deeply concerned with problems relating to the responsibility of scientists. Powell was a leader in the World Federation of Scientific Workers in the mid-1950s. Powell was born in December 1903 in England. His parents were poor but still they wanted to give good education to their children. In 1921 Powell won a scholarship of one of the colleges at Cambridge. He graduated from it in 1925 with first-class honours in science. He started his scientific career at the Cavendish laboratory headed by Ernest Rutherford.

After gaining his scientific degree at Cambridge in 1928 Powell accepted a position at the new Physics laboratory in the University of Bristol. Powell spent the rest of his career there advancing to professor in 1948 and director of the laboratory in 1964. In 1947 Powell’s Bristol group identified a new particle in the cosmic radiation. Powell and other two scientists discovered sub-nuclear particle, which was produced directly in nuclear reactions. The discovery solved a complicated scientific problem and helped open a new era of particle physics. Powell continued to develop and apply the photographic method of Bristol. His laboratory became the source of new experimental discoveries. It was also an international training centre for physicists of many countries. In 1950 he was awarded the Nobel Prize for his development of the photographic method and his meson discoveries.

Ernest Rutherford

Ernest Rutherford is called the Newton of atomic physics. He was recognized by his fellow scientists as a man of colossal energy and tireless enthusiasm. As he himself remarked he lived in the "heroic age of physics". Ernest Rutherford was born in New Zealand. He graduated from New Zealand University and entered Trinity College, Cambridge. In 1919 he was appointed Professor of experimental physics in the University of Cambridge. E. Rutherford’s early researches concerned electromagnetic waves.

His experiments led him to develop a magnetic detector, which at that time was the best detector of electromagnetic waves. His detector was later used by Marconi, one of the inventors of the radio in his well-known investigations. E. Rutherford’s big triumph began when he turned his attention to radioactivity. His brilliant researches established the existence and nature of radioactive transformations. He also investigated the electrical structure of matter and the nuclear nature of atom. He was one of the founders of the atomic theory of physics and creators of the first atomic model. He stated that the atom consisted of a nucleus around which electrons revolved in orbits. 


His works didn’t lose their importance till nowadays.

Paul Dirac

English theoretical physicist Paul Dirac is known for a wide range of contributions to quantum mechanics, particularly to formalizing the mathematical concepts and techniques needed to make the principles internally consistent. Paul Dirac was awarded the 1933 Nobel Prize in Physics, together with Erwin Schrodinger, "for the discovery of new productive forms of atomic theory."
General Information
Full name: Paul Adrien Maurice Dirac

Born: August 8, 1902, in Bristol, England

Married: Margit "Manci" Wigner, 1937

Children: Judith & Gabriel (Margit's children whom Paul adopted) followed by Mary Elizabeth and Florence Monica.

Died: October 20, 1984, in Tallahasee, Florida

Early Education
He earned an engineering degree from the University of Bristol in 1921. Though he received top marks and was accepted to St. John's College in Cambridge, the scholarship of 70 pounds that he earned was insufficient to support him living in Cambridge. The depression following World War I also made it hard for him to find work as an engineer, so he decided to accept an offer to earn a bachelor's degree in mathematics at the University of Bristol.

He graduated with his degree in mathematics in 1923 and got another scholarship, which finally allowed him to move to Cambridge to begin his studies in physics, focusing on general relativity. His doctorate was earned in 1926, with the first doctoral thesis on quantum mechanics to be submitted to any university.

Major Research Contributions
Paul Dirac had a wide range of research interests and was incredibly productive in his work. His doctoral thesis in 1926 he built on the work of Werner Heisenberg and Edwin Shrodinger to introduce a new notation for the quantum wave function that was more analogous to previous, classical (i.e. non-quantum) methods. Building off of this framework, he established the Dirac equation in 1928, which represented the relativistic quantum mechanical equation for the electron. One artifact of this equation was that it predicted a result describing another potential particle that seemed like it was precisely identical to an electron, but possessed a positive rather than negative electrical charge. From this result, Dirac predicted the existence of the positron, the first antimatter particle, which was then discovered by Carl Anderson in 1932. In 1930, Dirac published his book Principles of Quantum Mechanics, which became one of the most significant textbooks on the subject of quantum mechanics for nearly a century. In addition to covering the various approaches to quantum mechanics at the time, including the work of Heisenberg and Schrodinger, Dirac also introduced the bra-ket notation that became a standard in the field and the Dirac delta function, which allowed a mathematical method for resolving the seeming discontinuities introduced by quantum mechanics in a manageable way.

Dirac also considered the existence of magnetic monopoles, with intriguing implications for quantum physics should they ever be observed to exist in nature. To date, they have not, but his work continues to inspire physicists to seek them out.

Murray Gell-Mann
Murray Gell-Mann is a theoretical physicist who is best known for developing quark theory and the general theory of quantum chromodynamics that governs their behavior, for which he received the 1969 Nobel Prize in Physics. 

General Information
Birthdate: September 15, 1929

Birthplace: New York City, NY, USA

Family: Married J. Margaret Dow in 1955, with whom he has two children: Elizabeth and Nicholas. She died in 1981. He married his second wife, Marcia Southwick, in 1992.

Early Life and Education
Murray Gell-Mann was born and raised in New York City. He earned his bachelor's in science degree from Harvard University in 1948 and his doctorate from the Massachusetts Institute of Technology in 1951. In 1952, he worked at the Institute for Advanced Study at Princeton University before proceeding to the University of Chicago, where he held the following positions:

It was during his time as Associate Professor that he first developed the Eightfold Way theory and his idea of strangeness as a property of particles. This work was done while studying cosmic rays, which contained new particles that ultimately came to be called kaons and hyperons.

In 1955, he joined faculty at the California Institute of Technology, where he remained until his retirement in 1993. It was there that he performed the research work to build the theoretical model that would solidify his legacy in the history of science.

The Quark Model
Murray Gell-Mann is credited with being the first to fully develop the theory that particles like protons and neutrons (and the hundreds of new particles showing up in particle accelerators) were composed of quarks bound together by the strong nuclear force. He presented this idea in 1964, and it was independently developed at the same time by George Zweig. (This is a common occurrence in the history of science, as those who are trying to explain the cutting edge of knowledge is often working with the same information on the same problems.) For this work in developing the theory of quantum chromo dynamics, Gell-Mann was awarded the 1969 Nobel Prize in Physics.

When trying to look for a name for the smaller particles that made up the protons and neutrons, Gell-Mann looked to his love of literature. The proton and neutron are each composed of three quarks, so he drew the curious name of "quark" from James Joyce's Finnegan's Wake:
Additional Work
In 1984, Gell-Mann co-founded the Santa Fe Institute, a non-profit with the mission of "Searching for Order in the Complexity of Evolving Worlds." He has also served on a number of volunteer positions.

In addition, he has also received a variety of awards over the years, in addition to his Nobel Prize.
Videos of Murray Gell-Mann
Dr. Gell-Mann gave two TED talks at TED2007 in March 2007 that have ended up on the website, one on the subject of beauty in physics and one about the history of language. Both are intriguing and demonstrate the breadth and depth of Gell-Mann's interest and intellect.

Albert Einstein
This German physicist is considered one of the world's greatest thinkers in history. Not only did he shape the way people think of time, space, matter, energy, and gravity but he also was a supporter of Zionism and peaceful living. Einstein was born on March 14, 1879 in Ulm, Germany, and spent most of his youth living in Munich, where his family owned a small shop. He attended schooling in Munich, which he found unimaginative and dull. In addition to this, he taught himself Euclidean geometry at the age of 12. Later his family was forced to move to Milan, Italy where he then decided to withdraw from school at the age of 15. Eventually, he realized that he had to finish secondary school. On the other hand, he still often skipped class to study physics on his own.

At age 22, he became a Swiss citizen and in 1903 married a woman, named Mileva Marec. In a few years, two sons were born but in 1919 he divorced as to marry his cousin. On the other hand, he published five major research papers at the age of 26.The first paper was on Brownian motion, which would get him his doctorate in 1905.

The second paper laid the base of the photon, or quantum theory of light. It said that light is made off separate packets of energy, titled quanta or photons. The paper remade the theory of light. Also explaining the emissions of electrons from some solid objects when they are struck by light. Televisions are practical applications of Einstein's discoveries.

The third paper, which he began as an essay at age 16, contained the "special theory of relativity". He showed that time and motion are relative to the observer, and the speed of light is constant and natural laws are the same everywhere in the universe.

The fourth was a mathematical addition to the special theory of relativity. This is where he presented his famous E = mc2, also known as the energy mass equivalence.

His fifth paper was his general theory of relativity. In which he proposed that gravity is not a force, a previously accepted theory but it's a curved field in the space-time continuum created in the presence of mass.

In 1921, Einstein won the Nobel Prize for physics for the confirmation of his general theory of relativity although the other papers where still considered controversial.
In 1933, he moved to the USA where he became a citizen in 1940. Einstein died in Princeton, NJ, on April 18, 1955.

Thomas Alva Edison
Most people know that Thomas Edison invented the first working light bulb, but they don’t know anything else about him. Edison had almost no formal schooling, yet he invented over 1 000 different things. Among Edison’s inventions are: phonograph (record player), the movie camera and the movie projector.


Thomas Edison invented his electric light bulb in 1879, but there was still much work to do. No one knew how to use electricity outside of a laboratory before Thomas Edison. He and his workers had to create a safe electric system. First they had to build a factory. Then they had to build the dynamos (generators) to make the electricity. Next they had to send out the electricity.


To show people that he was serious, Edison began his project in New York City. By 1887, much of New York City had electricity. Edison Light Company and continued to supply electricity to New York and other places.


Thomas Edison lived until 1931. He continued to invent all his life. After the War, he tried to invent a substitute for rubber because of the shortage that the war caused.


Thomas Edison was a true genius, but he never went to a college or university. The only time Edison attended school was when he was seven years old. He stayed there for three months and never returned. Thomas Edison was a school dropout, yet he became one of America’s most famous and most honoured man.

Tsiolkovsky - Founder of Austronautics
Konstantin Eduardovich Tsiolkovsky, the founder of astronautics, was born in 1857, in the village of Izhevsk, in Ryazan province. When he was ten he had scarlet fever, and was left permanently deaf. This had a great influence on his life. 


Only when Tsiolkovsky reached the age of fifteen he began to study elementary mathematics. At about this time he first thought of constructing a large balloon with a metallic envelope. Realizing that his knowledge was not enough, he began to study higher mathematics. The result was that he became a mathematics and physics teacher and remained so for nearly forty years.


Tsiolkovsky carried out experiments on seam engines for a time, but then he returned to the theoretical study of the metallic dirigible. In 1887, his first published paper on the dirigible appeared. Mendeleyev was interested in this work and helped Tsiolkovsky. The account of this aeronautical work was submitted to the Academy of Sciences who regarded it favourably and made Tsiolkovsky a grant of 470 roubles.
He had not given up his idea about space travel. A popular report on this subject was first published in 1895. Tsiolkovsky’s idea of a spaceship was based on the use of liquid fuels.

During the next fifteen years Tsiolkovsky worked over other designs for spaceships. They were not meant to be working drawings for the construction of these vessels but as a rough guide to the equipment. Some of them are now standard practice in the guided missile field. He published several articles and books dealing with the mathematical theory of rocket flights and space travel. His calculations were used in modern theory of cosmonautics and practical space flights. They showed that it would be possible to travel out into space in rockets and even to set up manned space stations around the Earth.

Tsiolkovsky’s contribution to science is so great that he is considered to be "Father of Cosmonautics".
The 21st century physicists
The 21st Century is just beginning but science and technology are moving in blazing speeds. Without the scientists, how could we move? Today, we look at a few of the famous and popular scientists of the 21st century. Who are the movers and shakers of this time? Let's look at a sneak preview of the pioneers and explorers of science in the 21st Century. Some may not sound familiar, others may not show concrete discoveries but these people have brought science to the forefront either by their research or by their advocacy of promoting and spreading scientific knowledge to anyone and everyone.
Andre Konstantin Geim was born on the 21st of October in 1958 and had Dutch, Russian, and British heritage. A physicist working at the University of Manchester, Geim was awarded Nobel Prize in Physics together with Konstantin Novoselov for his work on graphene in 2010.Graphene is a super-conductive form of carbon, made from single-atom-thick sheets. Graphene consists of one-atom-thick layers of carbon atoms arranged in a two-dimensional hexagon. It is the thinnest material in the world, as well as one of the strongest and hardest and is considered a superior alternative to silicon. And has many other uses. He also researched diamagnetic levitation and in a famous 1997 experiment, he managed to levitate a frog. He has also done research on mesoscopic physics and superconductivity. About his broad range of science that he studies, Geim says, "Many people chose a subject for their PhD and then continue the same subject until they retire. I despise this approach. I have changed my subject five times before I got my first tenured position and that helped me to learn different subjects."

Konstantin Sergeevich Novoselov was born on the 23d of August in 1974. He is a Russian and British physicist at the University of Manchester as a Royal Society University Research Fellow. He is known for working together with Andree Geim in discovering and studying graphene. Because of their work, they won the Nobel Prize in Physics in 2010.Novoselov is also a recipient of an ERC Starting Grant from the European Research Council.Dr. Novoselov's record includes 49 papers mostly in Physics and Materials Science and has also been cited 3,536 times in a span of twenty years. Dr. Novoselov is a Royal Society Research Fellow in School of Physics & Astronomy at the University of Manchester as well as the Langworthy Professor and director of the Manchester Centre for Mesoscience and Nanotechnology also at the University of Manchester. He received a Diploma from the Moscow Institute of Physics and Technology, and undertook his Ph.D. studies at the University of Nijmegen in the Netherlands before moving to the University of Manchester in the United Kingdom with his doctoral advisor Andre Geim in 2001. According to the ISI Essential Science Indicator, his two papers in Science 2004 and Nature 2005 are the most cited papers on graphene and “have opened up a fast moving front". The paper in Science 2004 is also acknowledged as “one of the most cited recent papers in the field of Physics". 

Stephen William Hawking was born on the 8th of January in 1942. He is an English theoretical physicist and cosmologist. His scientific books (specially his runaway bestseller, Brief History of Time) and public appearances have made him a popular pop-icon and academic celebrity. In 2009, Hawking was awarded the Presidential Medal of Freedom, the highest civilian award in the United States. He is known for his research and contributions to the science of cosmology and quantum gravity. He has also achieved success with works of popular science in which he discusses his own theories and cosmology in general. His contributions to science still keep coming in. Together with Roger Penrose, he provided theorems regarding gravitational singularities within the framework of general relativity. He also gave theoretical predictions about black holes emits radiation. This type of radiation is known as the Hawking radiation or the Bekenstein-Hawking radiation. Currently, he is the Director of Research at the Centre for Theoretical Cosmology in the Department of Applied Mathematics and Theoretical Physics at the University of Cambridge as well as a Fellow of Gonville and Caius College, Cambridge and a Distinguished Research Chair at the Perimeter Institute for Theoretical Physics in Waterloo, Ontario. 

Michio Kaku was born on the 24th of January in 1947. He is an American theoretical physicist. A Henry Semat Professor of Theoretical Physics in the City College of New York of City University of New York, he is also the co-founder of string field theory. Another science communicator like Neil DeGrasse Tyson, Michio Kaku has written several books about physics and related topics. He has also made guest appearances on radio, television, and film. Kaku achieved popularity because of his knowledge and easy approach to explaining complicated science subjects such as time travel and singularities. Although a theoretical physicist, he covers a wide range of subjects such as wormholes and time travel. He considered the theory that the universe was created from nothing as discussed in the TV show, "What Happened before the Big Bang". There are more scientists out there who have contributed to our society. These are just a few of them. We're still at the dawn of this new century. But our science has moved leaps and strides faster than the previous one.
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