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ПРЕДИСЛОВИЕ 

Знание английского языка как языка международного общения 

диктуется задачами сегодняшнего дня. Россия укрепляет научные, тор-

говые и культурные связи с зарубежными странами. Во многих профес-

сиях неизбежно приходится сталкиваться с необходимостью общения на 

английском языке и использования англоязычной литературы в работе 

по своей специальности. Это в полной мере относится и к химической 

отрасли знаний со своей терминологической номенклатурой. Специа-

лист-химик должен уметь читать специальную литературу и переводить 

тексты химико-технологической направленности. 

Предлагаемый учебно-методический комплекс представляет собой 

практико-теоретический курс, основной целью которого является сти-

мулировать письменную и устную речь студентов химико-

технологических вузов, а также развить их переводческие компетенции. 

Настоящий комплекс создан в соответствии с Федеральными госу-

дарственными стандартами по направлениям подготовки: «Химическая 

технология и биотехнология», «Энерго- и ресурсосберегающие процес-

сы в химической технологии и биотехнологии». 

 

СТРУКТУРА УЧЕБНО-МЕТОДИЧЕСКОГО КОМПЛЕКСА 
Комплекс разделен на две части. 

 

Часть I 

Практикум 

Практикум состоит из трех блоков: 

 основной курс, 

 лексико-грамматический блок, 

 аннотирование и реферирование. 

Основной курс 

Построен по тематическому принципу и состоит из 12 тематиче-

ских уроков и обзорного урока. Каждый урок включает 5 разделов: 

 предтекстовые упражнения, 

 базовый текст, 

 послетекстовые упражнения, 

 дополнительные тексты для перевода с листа, 

 контрольный перевод. 

 Содержание уроков следующее: 

Урок 1. Грамматика: Группа настоящих времен. Тема: Chemistry. 

Урок 2. Грамматика: Группа будущих времен. Тема: Science and 

Scientific Methods. 

Урок 3. Грамматика: Группа прошедших времен. Тема: Discoveries in 

the Past. 
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Урок 4. Грамматика: Согласование времен. Условные предложения. 

Тема: Science of Tomorrow. 

Урок 5. Грамматика: Страдательный залог. Тема: Technology. 

Урок 6. Грамматика: Причастие. Тема: Laboratory. 

Урок 7. Грамматика: Независимый причастный оборот. Тема: Period-

ic Table. 

Урок 8. Грамматика: Функции инфинитива. Тема: D.I. Mendeleev. 

Урок 9. Грамматика: Инфинитивные комплексы. Тема: Chemical 

Plant. 

Урок 10. Грамматика: Модальные глаголы. Тема: Forensic Chemistry. 

Урок 11. Грамматика: Модальные слова. Тема: Ecology. 

Урок 12. Грамматика: Сокращения. Тема: Pharmaceutical Chemistry. 

Обзорный урок. 

Лексико-грамматический блок. 

Этот блок содержит серию специальных упражнений, направлен-

ных на расширение лексико-грамматической базы и состоит из: 

1) Лексические упражнения, 

2) Грамматические упражнения, 

3) Сводные лексико-грамматические трудности. 

Аннотирование и реферирование. 

Данный блок содержит краткий теоретический материал по анно-

тированию и реферированию, а также подборку текстов различной тема-

тики для развития практических навыков по составлению аннотаций и 

рефератов. 

 

Часть II 

Грамматический минимум 

Справочные материалы 

Глоссарий 

Часть II включает Грамматический справочник – минимум, прак-

тический словарь-минимум (глоссарий) и справочные материалы, кото-

рые могут быть использованы при работе с тематическими текстами 

части I данного учебного комплекса во время работы в аудитории и при 

самостоятельной подготовке. 

Справочные материалы содержат следующие разделы: таблицу 

химических элементов (раздел 1), правила чтения элементов, обозначе-

ний, формул неорганических соединений и уравнений химических реак-

ций (раздел 2), правила чтения единиц измерения (раздел 3), наименова-

ния основных химических соединений (раздел 4) и перечень наименова-

ний основного химического оборудования (раздел 5). 
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МЕТОДИЧЕСКИЕ ПОЯСНЕНИЯ 

Комплекс рассчитан на студентов, владеющих определенными на-

выками письменной и устной речи в объеме школьной программы, по-

этому авторы не ставили своей целью исчерпывающее отражение всех 

аспектов английского языка. Основное внимание уделяется лексико-

грамматическим средствам английского языка, наиболее часто встре-

чающихся в технической литературе в целом и, в том числе, в текстах 

химико-технологической направленности. 

Материалы комплекса ориентированы на систематизацию знаний 

по лексике изучаемой темы и грамматических явлений, представляющих 

наибольший интерес. Увязывание лексики с определенными граммати-

ческими структурами и конструкциями является одним из важнейших 

принципов развития как письменной, так и устной речи, поскольку уме-

ние говорить и писать на иностранном языке, а также переводить с ино-

странного языка на родной и с родного на иностранный подразумевает 

не столько знание отдельных слов, сколько умение правильно использо-

вать их в соответствующих структурах. Многочисленные упражнения 

пособия подчинены именно этой цели. 

Переводческий аспект данного комплекса предполагает ознаком-

ление студентов с основными принципами перевода. Студенты должны 

овладевать специальной терминологией на русском и английском язы-

ках и использовать в переводе взаимно эквивалентные терминологиче-

ские единицы. 

Часть I (практикум) учебно-методического комплекса условно 

разделена на 12 уроков, однако это не означает, что материал каждого 

урока должен быть пройден за одно занятие. Преподаватель может ото-

брать лишь то, что ему представляется наиболее рациональным для дан-

ной аудитории, учитывая ее языковые возможности. 

Комплекс рассчитан на 180 часов аудиторных занятий. В зависи-

мости от условий (количество часов, количество студентов в группе, 

уровень языковой подготовки студентов, целевая установка и т.д.), обу-

чение с помощью комплекса может проводиться либо под полным, либо 

под частичным контролем преподавателя. Материалами комплекса 

можно воспользоваться при проведении дополнительных или самостоя-

тельных занятий. 
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Урок 1 

Modern Chemistry 
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I. Предтекстовые упражнения 

1. Вспомните, какими временными формами можно передать настоящее 

время при переводе с русского языка на английский язык. (Приложение 

1, §§ 1, 2) 

2. На основе предложений из текста проанализируйте употребление 

Present Simple, Present Continuous, Present Perfect Continuous: 

=> Society provides an important part of the solution to needs in 

chemistry. (Present Simple) 

=> They are contributing to a new area. (Present Continuous) 

=> For decades chemists have been finding applications for renewa-

ble matter. (Present Perfect Continuous) 

3. Раскройте скобки, поставив глагол в Present Simple, Present Conti-

nuous, Present Perfect Continuous: 

=> They still (to work) at this problem. 

=> They (to work) at this problem since 2010. 

=> They (to work) sometimes at this problem. 

4. Найдите ошибки в употреблении Present Simple, Present Continuous, 

Present Perfect Continuous и исправьте их: 

=> They have been routinely working at this problem. 

=> They work at this problem now. 

=> They are working at this problem for two years. 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

There is a need for the educated chemist who can work on the core top-

ics. (broadly) 

6. Выберите правильное слово: 

Oil is not an indefinite/infinite resource.  

7. Вставьте пропущенное слово: 

 This area will lead to the next … of medicines. 

8. Образуйте двучленную номинативную конструкцию, объединив су-

ществительное drug с одним из следующих существительных: 

    energy 

drug   biology 

    discovery 



Английский язык для химиков-технологов 

 

 

 
11 

9. Выберите правильный ответ на следующий вопрос: 

 

 

What is Chemical Biology? 

Chemical Biology is the study and 

manipulation of molecules or matter. 

 Chemical Biology is the study of the 

chemistry of life and medicine. 

10. Найдите в словаре перевод следующих однокоренных слов: 

=>  chemical, chemically, chemicalize, chemicalization, chemist, 

chemistry. 

=> biologic, biological, biologism, biologist, biologize, biology. 

 



Английский язык для химиков-технологов 

 

 

 
12 

II. Текст 

1. Запомните следующие слова и словосочетания  

absorption combination to envisag 

accompany compound explosive 

behavior density hardness 

colour determination heat 

composition  drug discovery infinite resource 

interaction particularly bond 

matter to find  environmentally friendly 

molecule application environment 

property to find out source of energy 

solution development material 

study (n) dye as well as  

to contribute to  to create renewable matter 

to provide  fiber broadly educated 

to undergo (underwent, 

undergone) 

to lead (led, led) 

medicine 

waste (n) 

to minimise waste 

2. WHAT IS CHEMISTRY? 

Chemistry is the study and manipulation of molecules or matter, its 

structure, properties, and composition, and the changes that matter undergoes. 

Chemists routinely create new matter that finds applications in computing, 

nanotechnology, biotechnology, drug discovery, biology and medicine. 

Chemists are environmentally friendly, working to find new sources of energy 

and to minimize waste. For decades chemists have been finding applications 

for renewable matter which is important because oil is not an infinite re-

source. They are contributing to a new area – Chemical Biology – which is 

the study of the chemistry of life and medicine. It is envisaged that this area 

will lead to the next generation of medicines. Chemistry provides an impor-

tant part of the solution to needs in society and can provide opportunities and 

the knowledge for economic development. There is a need for the broadly 

educated chemist who can work on the core topics as well as those who can 

work and communicate with biologists, physicists, clinicians and engineers. 

The science of chemistry is of prime importance to nanotechnology, biotech-

nology, drug discovery, the environment, energy, biology and medicine.  

The work of chemists is all about you. The toothpaste you use in the 

morning is the work of chemists. Chemists had much to do with the clothing 

you wear. They may have made the fiber or created the dye that gives it color. 

From the test tubes of chemists have come modern medicines and many kinds 

of vitamins. It is the chemist who deserves thanks for many of the materials 

you find in your home, at school, and in cars, buses, planes, and trains. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопро-

сы. 

1. What is chemistry? 

2. Who creates new matter? 

3. Where does new matter find applications? 

4. What is the aim of the chemists‘ work? 

5. Why is renewable matter important? 

6. Is oil an infinite resource? 

7. Chemical Biology is the study of the chemistry of life and medicine, 

isn‘t it? 

8. What can chemistry provide? 

9. Is there a need for the broadly educated chemist? 

10. Is the science of chemistry of prime importance to other sciences? 

11. Can you give an example of the work of chemists? 

12. Where is it possible to find the materials created by chemists? 

2. Обратите внимание на сочетаемость слова chemistry с другими 

словами для образования различных терминов и дайте русские эквива-

ленты этих терминов: 

 

agricultural  

analytical  

applied  

capillary  

crystal 

computational 

forensic 

green 

medicinal 

 

 

 

chemistry 

nuclear  

organic (inorganic)  

quantum  

pharmaceutical  

radiation  

tracer  

 



Английский язык для химиков-технологов 

 

 

 
14 

3. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу (Приложение 6). 

сокращение развѐрнутая форма перевод 

chem.   

biol.   

mol.   

mol. wt.   

 

4. Вспомните, какие существительные (всего три) употреблены в 

тексте в сочетании с прилагательным new. Проверьте себя по тексту. 

new  ~ 

new  ~ 

new  ~ 
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IV. Дополнительные тексты для просмотрового
1
 чтения с после-

дующим переводом с листа 

CHEMISTRY DISCIPLINES 

There is a vast literature on chemistry. It covers their structure, how 

they combine to create other substances and how they react under various 

conditions, etc. Chemistry is divided into a lot of sections. There are more 

than thirty branches (disciplines) of chemistry today. The areas covered by 

these sections are explained below: 

General Chemistry - General chemistry examines the structure of mat-

ter and the reaction between matter and energy. It is the basis for the other 

branches of chemistry. 

Physical chemistry covers the structures, properties and behavior of 

substances, includes the basic laws of chemistry. 

Inorganic chemistry looks at the groups of elements in the periodic ta-

ble, their properties, uses and compounds (excepting carbon compounds). 

Organic chemistry covers the carbon-chain compounds, examines 

their structures and various groups into which they fall. This branch of chemi-

stry deals with the chemistry of carbon and living things. 

Environmental chemistry explains the interaction of naturally-

occurring chemicals, and the effect of pollution. 

General chemistry information is a section of charts and tables of 

properties, symbols and means of identification, plus information on appara-

tus, preparations, tests and forms of chemical analysis. 

Agrochemistry - This branch of chemistry may also be called agricul-

tural chemistry. It deals with the application of chemistry for agricultural pro-

duction, food processing, and environmental remediation as a result of agri-

culture. 

Analytical Chemistry - Analytical chemistry is the branch of chemi-

stry involved with studying the properties of materials or developing tools to 

analyze materials. 

Astrochemistry - Astrochemistry is the study of the composition and 

reactions of the chemical elements and molecules found in the stars and in 

space and of the interactions between this matter and radiation. 

Biochemistry - Biochemistry is the branch of chemistry concerned 

with the chemical reactions that occur inside living organisms. 

                                           
1
Просмотровое чтение – вид чтения, которым пользуются для того, чтобы получить самое общее 

представление о содержании в целом, чтобы понять в самых общих чертаx, о чем данный текст.  

http://chemistry.about.com/od/generalchemistry/General_Introductory_Chemistry.htm
http://chemistry.about.com/od/analyticalchemistry/Analytical_Chemistry.htm
http://chemistry.about.com/od/astrochemistry/Astrochemistry.htm
http://chemistry.about.com/od/biochemistry/Biochemistry.htm
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Chemical Engineering - Chemical engineering involves the practical 

application of chemistry to solve problems. 

Chemistry History - Chemistry history is the branch of chemistry and 

history that traces the evolution over time of chemistry as a science. To some 

extent, alchemy is included as a topic of chemistry history. 

Cluster Chemistry - This branch of chemistry involves the study of 

clusters of bound atoms, intermediate in size between single molecules and 

bulk solids. 

Combinatorial Chemistry - Combinatorial chemistry involves com-

puter simulation of molecules and reactions between molecules. 

Electrochemistry - Electrochemistry is the branch of chemistry that 

involves the study of chemical reactions in a solution at the interface between 

an ionic conductor and an electrical conductor. Electrochemistry may be con-

sidered to be the study of electron transfer, particularly within an electrolytic 

solution. 

Food Chemistry - Food chemistry is the branch of chemistry asso-

ciated with the chemical processes of all aspects of food. Many aspects of 

food chemistry rely on biochemistry, but it incorporates other disciplines as 

well. 

Geochemistry - Geochemistry is the study of chemical composition 

and chemical processes associated with the Earth and other planets. 

Green Chemistry - Green chemistry is concerned with processes and 

products that eliminate or reduce the use or release of hazardous substances. 

Remediation may be considered part of green chemistry. 

Kinetics - Kinetics examines the rate at which chemical reactions occur 

and the factors that affect the rate of chemical processes. 

Pharmaceutical (Medicinal) Chemistry - Pharmaceutical chemistry is 

chemistry as it applies to pharmacology and medicine. 

Nanochemistry - Nanochemistry is concerned with the assembly and 

properties of nanoscale assemblies of atoms or molecules. 

Nuclear Chemistry - Nuclear chemistry is the branch of chemistry as-

sociated with nuclear reactions and isotopes. 

Photochemistry - Photochemistry is the branch of chemistry concerned 

with interactions between light and matter. 

Polymer Chemistry - Polymer chemistry or macromolecular chemistry 

is the branch of chemistry the examines the structure and properties of ma-

cromolecules and polymers and finds new ways to synthesize these mole-

cules. 

http://chemistry.about.com/od/chemicalengineerin1/Chemical_Engineering.htm
http://chemistry.about.com/od/historyofchemistry/History_of_Chemistry.htm
http://chemistry.about.com/od/electrochemistry/Electrochemistry.htm
http://chemistry.about.com/od/foodcookingchemistry/Food_Cooking_Chemistry.htm
http://chemistry.about.com/od/geochemistry/Geochemistry_Petrochemistry.htm
http://chemistry.about.com/od/greenchemistry/Green_Chemistry.htm
http://chemistry.about.com/od/medicalhealth/Health_Medicinal_Chemistry.htm
http://chemistry.about.com/od/nuclearchemistry/Nuclear_Chemistry.htm
http://chemistry.about.com/od/polymers/Polymer_Chemistry.htm
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Solid State Chemistry - Solid state chemistry is the branch of chemi-

stry that is focused on the structure, properties, and chemical processes that 

occur in the solid phase. Much of solid state chemistry deals with the synthe-

sis and characterization of new solid state materials. 

Thermochemistry - Thermochemistry may be considered a type of 

Physical Chemistry. Thermochemistry involves the study of thermal effects of 

chemical reactions and the thermal energy exchange between processes. 

Theoretical Chemistry - Theoretical chemistry applies chemistry and 

physics calculations to explain or make predictions about chemical phenome-

na. 

Materials Science and Technology, the study of materials, nonmetal-

lic as well as metallic, and how they can be adapted and fabricated to meet the 

needs of modern technology. Using the laboratory techniques and research 

tools of physics, chemistry, and metallurgy, scientists are finding new ways of 

using plastics, ceramics, and other nonmetals in applications formerly re-

served for metals. 

GENERAL CHEMISTRY 

  General chemistry examines the structure of matter and the reaction be-

tween matter and energy. General chemistry is the science of matter, especial-

ly its chemical reactions, but also its composition, structure and properties. 

Chemistry is concerned with atoms and their interactions with other atoms, 

and particularly with the properties of chemical bonds. It is the basis for the 

other branches of chemistry. Chemistry studies experimentally and theoreti-

cally the composition of matter and the changes that take place in matter. A 

chemical change involves changes in composition and in properties. A physi-

cal change involves only changes in properties with no change in composi-

tion. 

Chemical changes are usually accompanied by the liberation or the ab-

sorption of energy in the form of light, heat or electricity. All forms of matter 

consist of either pure substances or mixtures of two or more pure substances. 

Elements are the building blocks of matter. Compounds are combinations of 

elements. Most of the elements are metals and most of them will unite with 

other elements and form compounds. The formation of a compound from 

simpler substances is known as synthesis. Analysis is the process of breaking 

down a compound
 
into simpler substances or its elements and thus is the de-

termination of its composition. The composition of a pure substance never 

changes. 

Every substance has physical and chemical properties. Physical proper-

ties include colour, smell, solubility, density, hardness and boiling and melt-

ing points. Chemical properties include the behaviour with other materials. 

http://chemistry.about.com/od/physicalchemistrythermo/Physical_Chemistry_Thermochemistry.htm
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Matter exists in three states: the solid, the liquid and the gaseous state. A sub-

stance can be transformed from one state to another under the changes of its 

temperature. 

ORGANIC CHEMISTRY 

Organic chemistry is that branch of chemistry that deals with the struc-

ture, properties, and reactions of compounds that contain carbon. It is a highly 

creative science. Organic chemists can create new molecules never before 

proposed which, if carefully designed, may have important properties for the 

betterment of the human experience. Organic chemistry is the largest chemi-

stry discipline 

Beyond our bodies' DNA, peptides, proteins, and enzymes, organic 

compounds are all around us. They are central to the economic growth of the 

U.S., in industries such as the rubber, plastics, fuel, pharmaceutical, cosmet-

ics, detergent, coatings, dyestuffs, and agrichemicals industries. The very 

foundations of biochemistry, biotechnology, and medicine are built on organ-

ic compounds and their role in life processes. Most of all the modern, high 

tech materials are composed, at least in part, of organic compounds. Clearly, 

organic chemistry is critically important to our high standard of living. 

Organic chemists at all degree levels are found in all those industries, 

working on projects from fundamental discovery to highly applied product 

development. The foundation of the pharmaceutical industry is the large pool 

of highly skilled organic chemists. For example, nature may provide a mole-

cule such as a complex antibiotic, an antitumor agent, or a replacement for a 

hormone such as insulin; organic chemists determine the structure of this 

newly discovered molecule and then modify it to enhance the desired activity 

and specificity of action, while decreasing undesired side effects. Indeed, or-

ganic chemists have produced a wonderful myriad of highly successful prod-

ucts to fight human diseases. 

There is tremendous excitement and challenge in synthesizing a mole-

cule never before made synthetically or found in nature. Tailoring the proper-

ties of that molecule via chemical synthesis to produce beneficial effects to 

meet the needs of the present and future human existence is both challenging 

and rewarding. 

BIOCHEMISTRY 

Biochemistry is the science of the molecular basis of life. It involves 

the study of the rich variety of molecules found in living cells and organisms. 

The objective of biochemistry is to understand how these molecules work by 

observing how they operate and interact. The scope of biochemistry is as wide 

as life itself. Biochemists study the molecular processes going on in all types 
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of organisms from bacteria to plants, and from yeasts to fish, birds and ani-

mals. 

The exciting revolting underway with the sequencing of the human and 

other genomes, along with many new nano-scale technologies, is allowing bi-

ochemists to study life in ever more detail. 

This new insight into life is rapidly advancing our understanding of the 

molecular choreography underlying growth and development. It also provides 

new openings for applying our knowledge of the molecules of life in the di-

agnosis and treatment of many diseases. Graduates in biochemistry find jobs 

in the biotechnology and pharmaceutical industries, biomedical laboratories, 

the agribusiness sector, scientific policy making, and also go on to further re-

search for Masters and PhD degrees, or other postgraduate qualifications. 

INORGANIC CHEMISTRY 

Inorganic chemistry is the study of the synthesis and behavior of inor-

ganic and organometallic compounds. This field covers all chemical com-

pounds except the myriad organic compounds (carbon based compounds, 

usually containing C-H bonds), which are the subjects of organic chemistry. 

The distinction between the two disciplines is far from absolute, most impor-

tantly in the sub-discipline of organometallic chemistry. It has applications in 

every aspect of the chemical industry including catalysis, materials science, 

pigments, surfactants, coatings, medicine, fuel, and agriculture.  

Many inorganic compounds are ionic compounds, consisting of cations 

and anions joined by ionic bonding. Important classes of inorganic salts are 

the oxides, the carbonates, the sulfates and the halides. Many inorganic com-

pounds are characterized by high melting points. Inorganic salts typically are 

poor conductors in the solid state. Other important features include their solu-

bility in water ease of crystallization. Where some salts (e.g., NaCl) are very 

soluble in water, others (e.g., SiO2) are not. 

The simplest inorganic reaction is double displacement when in mixing 

of two salts the ions are swapped without a change in oxidation state. When 

one reactant contains hydrogen atoms, a reaction can take place by exchang-

ing protons in acid-base chemistry. Inorganic compounds are found in nature 

as minerals. Soil may contain iron sulfide as pyrite or calcium sulfate as gyp-

sum. The first important man-made inorganic compound was ammonium ni-

trate for soil fertilization  

Subdivisions of inorganic chemistry are organometallic chemistry, clus-

ter chemistry and bioinorganic chemistry. These fields are active areas of re-

search in inorganic chemistry, aimed toward new catalysts, superconductors, 

and therapies. 

 

http://en.wikipedia.org/wiki/Chemical_compound
http://en.wikipedia.org/wiki/Chemical_compound
http://en.wikipedia.org/wiki/Organic_compound
http://en.wikipedia.org/wiki/Organic_chemistry
http://en.wikipedia.org/wiki/Organometallic_chemistry
http://en.wikipedia.org/wiki/Inorganic_compound
http://en.wikipedia.org/wiki/Ionic_compound
http://en.wikipedia.org/wiki/Cation
http://en.wikipedia.org/wiki/Anion
http://en.wikipedia.org/wiki/Ionic_bond
http://en.wikipedia.org/wiki/Oxide
http://en.wikipedia.org/wiki/Carbonate
http://en.wikipedia.org/wiki/Sulfate
http://en.wikipedia.org/wiki/Halide
http://en.wikipedia.org/wiki/Melting_point
http://en.wikipedia.org/wiki/Electrical_conductivity
http://en.wikipedia.org/wiki/Crystallization
http://en.wikipedia.org/wiki/Sodium_chloride
http://en.wikipedia.org/wiki/Silicon_dioxide
http://en.wikipedia.org/wiki/Inorganic_chemical_reaction
http://en.wikipedia.org/wiki/Double_displacement_reaction
http://en.wikipedia.org/wiki/Acid-base_reaction_theories
http://en.wikipedia.org/wiki/Mineral
http://en.wikipedia.org/wiki/Pyrite
http://en.wikipedia.org/wiki/Gypsum
http://en.wikipedia.org/wiki/Gypsum
http://en.wikipedia.org/wiki/Ammonium_nitrate
http://en.wikipedia.org/wiki/Ammonium_nitrate
http://en.wikipedia.org/wiki/Organometallic_chemistry
http://en.wikipedia.org/wiki/Cluster_chemistry
http://en.wikipedia.org/wiki/Cluster_chemistry
http://en.wikipedia.org/wiki/Bioinorganic_chemistry
http://en.wikipedia.org/wiki/Catalyst
http://en.wikipedia.org/wiki/Superconductor
http://en.wikipedia.org/wiki/Medicine
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими пе-

реводами студентов группы. Выберите лучшие варианты.  

MODERN RULES 

The lUPAC's main responsibility is to decide how chemicals are to be 

named, and also to assign credit to the chemists who found them first. It pub-

lishes them in books, coded by colour. 

The Gold Book is for all the jargon that chemists use. The Green Book 

is about symbols and units of measurement. The Red Book is for elements 

and inorganic compounds. The Blue Book is for organic chemicals like ben-

zene and alcohol. 

IUPAC also puts together books that all chemists need as reference ma-

terial, like lists of melting points, solubility of different things in water, stan-

dard methods for doing experiments and a lot more. Many of these books take 

a lot of hard work over many years. 

CHEMISTRY AND MATTER 

-1- 

Science plays such an important part in the modern world that no one 

can now feel that he understands the world in which he lives unless he has an 

understanding of science. The science of chemistry deals with substances. At 

this point in the study of chemistry we shall not define the word substance in 

its scientific sense, but shall assume that you have a general idea of what the 

word means. Common examples of substances are water, sugar, salt, copper, 

iron oxygen – you can think of many others. 

  Nearly two centuries ago it was discovered by an English chemist, Sir 

Humphry Davy (1778-1827), that common salt can be separated, by passing 

electricity through it, into a soft, silvery metal, to which he gave the name so-

dium, and a greenish-yellow gas, which had been discovered some time earli-

er, and named chlorine. Chlorine is a corrosive gas, which attacks many met-

als, and irritates the mucous membranes of the nose and throat if inhaled. The 

discovery that the properties of common salt are quite different from those of 

sodium or chlorine is one of the many surprising facts about the nature of sub-

stances that chemists have found out. 

  A sodium wire will burn in chlorine, producing salt, the process of 

combination of sodium and chlorine to form salt being called a chemical reac-

tion. When a mixture of gasoline and air explodes in the cylinders of an au-

tomobile a chemical reaction takes place, and at the same time the energy is 

released to move the automobile. Both carbon dioxide and carbon monoxide 
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are compounds of carbon and oxygen, and water being a compound of hydro-

gen and oxygen. 

-2- 

  Chemists study substances to learn as much as they can about their 

properties (their characteristic qualities) and about the reactions that change 

them into other substances. Knowledge obtained in this way has been found 

to be extremely valuable. Since some substances (like morphine and cocaine), 

may have undesirable properties along with the positive ones, we should test 

such substances for their powers of deadening pain and of producing addic-

tion very thoroughly. 

  In the beginning, some methods carried out in laboratories were really 

dangerous, e.g. a young investigator, H. Davy tested many gases on himself 

by inhaling them. He discovered that one gas (named laughing gas),produced 

a state of hysteria when inhaled, and that people seemed not to suffer pain 

when they fell down or bumped into an object. It is rather surprising, but that 

gas was not suggested to be used in surgical operations right after its discov-

ery. No one seems to have had this idea, and the use of anesthetics was de-

layed for nearly half a century. Then another investigator in the United States 

noticed that the chemical substance ether, when inhaled, produces uncons-

ciousness, and another one noticed the same effect with chloroform. These 

substances were soon brought into general use. The discovery of anesthesia 

was a great discovery, not only because it relieves pain, but also because it 

permits delicate surgical operations to be carried out that would be impossible 

if the patients remained conscious. No doubt that the twentieth century may 

be called the chemical age. 

CHEMICAL AND PHYSICAL CHANGES 

Сhemical change is a change that takes place in a substance, during 

which it breaks up into simpler substances or it combines with other sub-

stances to make a new one with different properties or characteristics. For 

example, mercuric oxide may be changed to
 
mercury and oxygen by heating 

it; the burning of wood is an example of a chemical change in which the 

elements carbon and oxygen are combined to form the gas, carbon dioxide. 

A physical change is one in which the identifying characteristics or proper-

ties of the substance are not changed, although
 
a change in form or state may 

occur. The melting of ice, the breaking of glass, or the dissolving of sugar
10

 

in water are examples of physical changes. 

In a chemical change where there is a chemical reaction, a new sub-

stance is formed and energy is either given off or absorbed. For example, if a 

piece of paper is cut up into small pieces it still is paper. This would be a 

physical change in the shape and size of the paper. If the same piece of paper 

is burned, it is broken up into different substances that are not paper. Physical 
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changes can be reversed; chemical changes cannot be reversed with the sub-

stance changed back without extraordinary means, if at all. For example, a 

cup of water can be frozen when cooled and then can be returned to a liquid 

form when heated. 

THE 1860 CONFERENCE 

The 19th century was a time when there was a new chemical discovery 

almost every day. Sometimes, the same chemical would be found in labs in 

different countries, and get different names. For example, what was called 

phenol in Europe was called carbolic acid in England; the word alcohol may 

refer to a class of compounds or just ethyl alcohol. Is the chemical with sym-

bol S spelt sulphur or sulfur? Because of this, it was decided that a committee 

of eminent chemists would help create some rules for giving chemicals their 

names. 

The committee was headed by August Kekule, and called for a confe-

rence in 1860. They also decided to form a permanent association of chemists, 

where they could discuss all issues, not just names. 

GENEVA RULES 

In 1892, the first set of rules was finally agreed upon. They were 

adopted at Geneva, the venue for the meeting of the International Union of 

Chemistry. As more and more chemicals were being discovered (there are 

more than 50 million now), these Geneva Rules were not enough. 

In 1911, chemists from around the world formed the International As-

sociation of Chemical Societies (IACS) at a meeting in Paris. This became the 

International Union of Pure and Applied Chemistry (IUPAC) in 1919. 
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Solving Scientific Problems 
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I. Предтекстовые упражнения 

1. Вспомните, какими временными формами можно передать будущее 

время при переводе с русского языка на английский язык. (Приложение 

1, §§ 1, 3) 

2. Определите, какая из четырех форм будущего времени использована в 

тексте и проанализируйте ее употребление.  

3. Раскройте скобки, поставив глагол в Future Simple, Future Continuous, 

Future Perfect, Future Perfect Continuous: 

=> They (to solve) this problem by the end of the year. 

=> By next year they (to solve) this problem for three years. 

=> They (to solve) this problem next year.  

=> They (to solve) this problem at 3 o'clock sharp.  

4. Замените слова в скобках их английскими эквивалентами: 

The (цель) of scientists is to (достигать) only (положительных) re-

sults from their work. 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

Most of the problems created by technology have arisen as side effects 

of beneficial technology. (otherwise) 

6. Выберите правильное слово: 

By studying these datum/data/date, scientists are able to state a scien-

tific law.  

7. Вставьте пропущенное слово: 

 Scientific laws describe natural events but do not … them. 

8. Образуйте смысловые словосочетания, объединив прилагательное 

pure с одним из следующих существительных: 

                   world 

pure        science 

                    reason 

                 plan 
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9. Определите лексические соответствия и используйте предложенную 

лексику при переводе:  

observation загрязнение 

investigation объяснение 

explanation сведения 

information наблюдение 

pollution исследование 

10. Найдите в словаре перевод следующих однокоренных слов: 

=>  method, methodic (=methodical), methodically, methodize, me-

thodless. 

=> science, scientific (=scientifical), scientifically, scientism, scien-

tist. 
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II. Текст 

Запомните следующие слова и словосочетания  

 

activation 

apporximate 

to investigate 

error (=trial-and-error) 

to heat 

heat (n) 

be concerned with branch of science to suggest 

gasoline harmful discovery 

observation to decrease to state 

pollution averaging relationship 

pure science to vary  to describe 

to arise (arose, arisen) researcher rigorous 

to carry 

absorption 

to obey  

comparison 

fluid 

to find out 

to cause to enable pattern 

to observe beneficial result Data(datum) 

to search for to achieve to carry out  

to solve a problem to devise a plan hypothesis (hypotheses) 

 

SCIENCE AND SCIENTIFIC METHODS 

-1- 

Science. Scientists search for facts about the world around them. They 

try to find logical explanations for what they observe.  

  For some scientists, discovery and explanation are ends in themselves. 

The work of these scientists is called pure science. Pure science is the search 

for a better understanding of our physical and natural world for its own sake. 

Pure scientists are not concerned with finding uses for their discoveries. Pure 

scientists get satisfaction from simply knowing why things are as they are and 

why they happen as they do. Most of us have some of this type of curiosity. 

The study of science can give you the satisfaction that comes with under-

standing. 

  Science also has a practical side, called applied science. Applied 

science, or technology, is the practical application of scientific discoveries. 

Applied scientists put scientific discoveries to work. The technology produced 
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by applied scientists has made possible the current state of our civilization. As 

a result of technology, many people today have easier lives and live longer.  

  But technology has been a mixed blessing. At the very time that it has 

solved some of our problems, it has created others. It has given us faster and 

more comfortable ways to travel but has led to the atmospheric pollution 

caused by the burning of gasoline. Most of the problems created by technolo-

gy have arisen as side effects of otherwise beneficial technology. The goal of 

scientists is to achieve only beneficial results from their work. Therefore, 

much time, energy, and money is being spent to find ways to decrease or 

eliminate the harmful side effects without lowering the high standard of living 

that technology has made possible.  

 

The Scientific Method. The way in which a scientist goes about solv-

ing a problem is called the scientific method. Although the scientific method 

varies in some details from one branch of science to another, certain steps are 

common to all science, including chemistry. These steps are: 

  Stating a problem. In any scientific investigation, it is necessary to 

know just what you are trying to find out. Often, the problem can be stated in 

the form of a question. 

  Collecting observations. Someone investigating a scientific problem 

begins by setting up experiments. Experiments are carefully devised plans and 

procedures that enable researchers to make observations and gather facts that 

shed light on a problem.  

  Searching for scientific laws. Many scientists carry out experiments. 

They collect much data. By studying these data, scientists are able to state a 

scientific law. A scientific law states a relationship between observed facts. It 

often takes a mathematical form. Scientific laws describe natural events but 

do not explain them.  

  Forming hypotheses. A scientist tries to find out why things obey an 

observed law. Often, the scientist will make an educated guess (a tentative 

explanation) about the reasons for the law. For example, the scientist may 

suggest that heat is an invisible fluid. When a gas is heated, the heat fluid en-

ters the gas, thus causing it to take up more space. Such an educated guess, 

based on observed facts, is called a hypothesis.  
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  Forming theories. Scientific observations and laws are like the pieces in 

a jigsaw puzzle. When enough pieces have fallen into place, a meaningful pat-

tern emerges. This pattern is a theory. A theory provides a general explanation 

for the observations made by many scientists working in different areas of re-

search over a long period of time. 

 

  A theory shows a relationship between observations that at first seemed 

totally unrelated. A theory, therefore, unifies many pieces of information to 

produce a grand design.  

  Modifying theories. A theory can never be established beyond all about. 

There is always the chance that someone will make a new observation or dis-

cover a new law that the theory should be able to explain but cannot. When 

this happens, it might be possible to modify the theory to fit the new facts. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. What do scientists try to find? 

2. What is pure science? 

3. Are pure scientists concerned with finding uses for their discoveries? 

4. Applied science is the practical application of scientific discoveries, 

isn‘t it? 

5. Applied scientists put scientific discoveries to work, don‘t they? 

6. Has the technology produced by applied scientists made possible the 

current state of our civilization? 

7. Why do many people today have easier lives and live longer? 

8. Has technology been a mixed blessing and why? 

9. What is the goal of scientists? 

10. What kind of steps are common to all science, including chemistry? 

11. Can the problem be stated in the form of a question? 

12. Someone investigating a scientific problem begins by setting up ex-

periments, doesn‘t he? 

13. What is a scientific law? 

14. Does a scientific law often take a mathematical form? 

15. Scientific laws describe natural events, don‘t they? 

16. Do scientific laws explain natural events? 

17. What does a scientist try to find out? 

18. What does a theory show? 

19. Why does a theory unify many pieces of information? 

20. Is there a chance that someone will make a new observation or dis-

cover a new law that the theory should be able to explain but cannot? 
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2. Обратите внимание на сочетаемость слова method с другими словами 

для образования различных терминов и дайте русские эквиваленты этих 

терминов: 

absorption  

activation  

approximate  

averaging method 

comparison  

error (=trial-and-error)  

rigorous  

3. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу (Приложение 6). 

сокращение развѐрнутая форма перевод 

sci.   

hyp. (=hypoth.)   

4. Вспомните, с какими определениями употреблены следующие суще-

ствительные. Проверьте себя по тексту. 

 ~ explanation  

 ~ understanding 

 ~ application 

 ~ results 

 ~ events  
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

CONTROLLED EXPERIMENTS 

When scientists do an experiment, they set up a situation in which they 

can control certain factors, or variables. A variable is something whose value 

can be made to change. For example, when you are driving a car, your speed 

is a variable. You can go faster or slower by depressing the accelerator or let-

ting up on it. During a controlled experiment, scientists change the variables 

one at a time, and after each variable is changed, note what effect that particu-

lar variable is having on the results of the experiment. The results of an expe-

riment, which often include a collection of measurements, are called observa-

tions, or data. 

Sample problem. You turn on the switch to an electric lamp, but the light does 

not go on. Conduct a controlled experiment to determine why. 

Solution. As a start to solving this problem, you should form a mental list of 

what factors might be causing it. Some possible causes are: 

- the light bulb is burned out, 

- the switch is warn out, 

- the electric circuit that supplies electricity to the lamp is not working. 

Perhaps the circuit was overloaded, and the fuse blew out or the circuit 

breaker tripped, 

- one of the wires in the lamp cord broke. This could happen either in the 

plug, in the lamp, or somewhere between them. In effect, the possible 

causes are hypotheses, they being educated guesses concerning why the 

lamp does not work. 

Now for the experiment itself. For it to be a controlled experiment, you 

should test one possible cause at a time. To make it easier, you should first 

test the possible cause that is easiest to test. Proceeding on this basis, you can 

turn on another lamp to see whether the bulb in that lamp works. If it does, 

you then can replace the bulb in the lamp that is not working with the good 

bulb. If the light still does not go on, you can test the other possible causes. 

Practice problem. As the head chef of a company that sells baked 

goods, you baked a cake according to the recipe, but you did not like the tex-

ture of the cake. You decided to try again, and as a second attempt, you used 

less flour and one more egg than the recipe called for, which produced a bet-

ter cake. Explain why your second attempt was or was not a controlled expe-

riment. If you were to make a third attempt, how would you proceed? 
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FALSE THEORIES 

Only in 17
th

 century chemists began to base their conclusions on precise 

experiments. Robert Boyle (1627 – 1691) was the first to apply a new method 

of investigation based on the generalization of experimental data and the laws 

of nature. Robert Boyle thought that the task of the chemist is to perform ex-

periments, accumulate observations, and not to put forth a theory without a 

thorough investigation. Boyle‘s theoretical works, and especially his method 

of investigation influenced the progress of chemistry. However, it took che-

mistry another 100 years to free itself from the wrong conception of matter. 

This period is marked by the reign in chemistry so-called phlogiston theory 

founded towards the end of the 17
th

 century by the German chemist Stahl. 

The phlogiston theory owed its origin to the need to explain the com-

bustion, oxidation and reduction of metals. Chemists were greatly interested 

in these processes in connection with the progress of metallurgy during the 

17
th
 century. According to Stahl‘s theory, all combustible substances, includ-

ing metals, contained a common inflammable principle or materia ignea, 

which he called phlogiston. When combustible substances were burned, or 

metals calcined, the phlogiston volatilized, leaving an earthy residue – calx. 

Hence, combustion was the decomposition of a substance into phlogiston and 

an earthy residue. For example: zinc = phlogiston + zinc calx. 

Substances such as coal, which left a very small earthy residue upon 

combustion, were considered to be almost pure phlogiston. 

The phlogiston theory was universally recognized for a long time. 

However, like any other false theory, it retarded the progress of chemistry. 

Chemistry was freed from the phlogiston theory in the  latter half of the 

18
th
 century as a result of the precise methods of investigation introduced by 

the Russian  scientist Mikhail Lomonosov (1711 – 1765). Lomonosov laid the 

foundation to the development of the chemical science and to the modern 

atomic theory. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

 

FORMING AND MODIFYING THEORIES 

-1- 

A scientist tries to find out why things obey an observed law. Often, the 

scientist will make an educated guess (a tentative explanation) about the rea-

sons for the law. For example, the scientist may suggest that heat is an invisi-

ble fluid. When a gas is heated, the heat fluid enters the gas, thus causing it to 

take up more space. Such an educated guess, based on observed facts, is 

called a hypothesis. It may seem to be a good explanation of the facts, but it 

must be tested by new and different experiments. The above heat hypothesis 

was accepted by scientists for a long time. But it had to be given up because it 

did not agree with later experiments. 

Scientific observations and laws are like the pieces in a jigsaw puzzle. 

When enough pieces have fallen into place, a meaningful pattern emerges. 

This pattern is a theory. A theory provides a general explanation for the ob-

servations made by many scientists working in different areas of research 

over a long period of time. A theory shows a relationship between observa-

tions that at first seemed totally unrelated. A theory, therefore, unifies many 

pieces of information to produce a grand design. 

One of the most useful theories of science is called the kinetic theory of 

gases, it being highly successful in explaining and predicting the behavior of 

all kinds of gases under all sorts of conditions. 

-2- 

A theory can never be established beyond all doubt. There is always the 

chance that someone will make a new observation or discover a new law that 

the theory should be able to explain but cannot. When this happens, it might 

be possible to modify the theory to fit the new facts. For example, the molecu-

lar theory of gases, in its original form, did not accurately predict the behavior 

of gases under great pressure or at very low temperatures. Only after a while 

it was possible to modify the theory to make it agree with these new observa-

tions. 

A thoroughly tested theory seldom has to be thrown out completely. 

But sometimes a theory may be widely accepted for a time and later dis-

proved, the phlogiston theory of burning being an example. According to the 

theory, when burnt materials give off phlogiston. Burning stops, when the air 

is filled with phlogiston. The phlogiston theory seemed to explain why a can-
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dle would burn for only a short period of time in a closed container. The 

theory was even used to explain why substances burn even more vigorously in 

oxygen than in ordinary air. Oxygen was supposed to be a kind of air contain-

ing less phlogiston compared to ordinary air. But in 1778, French chemist An-

toine Lavoisier demonstrated that a burning substance, rather than giving off 

something to the air, actually removed something from it – oxygen. Lavoisi-

er‘s work became the basis of our modern theory of burning, the phlogiston 

theory being gradually discarded. 

 

THE RESEARCH PAPER  

 1 

 The general aim of research is to answer questions by giving fair consid-

eration to the best available evidence. Research can be conducted in a labora-

tory, by a field investigation, or in many other ways; but the research for a 

freshman paper is usually confined to printed material, either collected in a 

source-book or waiting to be discovered in the college library. The job may be 

broken down into the following five steps: (1) finding a good question; (2) lo-

cating the best printed evidence in this question; (3) considering this evidence 

until you reach a reasonable conclusion; (4) organizing your findings; (5) pre-

senting these findings in such a way that one can easily check their accuracy 

and completeness. 

 A good many students concentrate too much and too early on the fifth 

step. The mechanics of a term paper – physical organization, footnotes, bibli-

ography, and so forth – are certainly important, and will be explained in this 

chapter at some length. But these things are only means to an end. If you un-

derstand how and why they work you should be able to get them straight and 

use them reasonably and accurately. If you do not you may well blunder 

along, trying to get two footnotes on a page (whether it needs ten or none), 

oppressed of a sense of futility and feeling extremely vague about what you 

are trying to do. 

-2- 

 Some of the material that you need has probably been published in period-

icals rather than in book form. Such material may be located through various 

periodical indexes. 

 The Reader’s Guide to Periodical Literature, for instance, is the index 

that freshmen are most likely to find useful (and also the one that nearly all 

college libraries have). It covers popular magazines that contain the least se-

rious information or at least some serious one – roughly, the range from Look 

to Scientific American. If your subject is of contemporary interest, be sure that 

you examine the latest issues available. 
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 The entries in the indexes are highly condensed to save space, and may 

not always be clear at the first glance. The best way to master them is to ex-

amine the explanations at the front of the volume, then check out a couple of 

magazines covered by the index you are using. Every item in an entry means 

something. Examine the magazine until you are sure just what it doesmean 

and you should have no further trouble. If there is anything you cannot make 

out after a fair try, ask your instructor to help you; but do not expect him to 

explain it all before you start. 

 In addition to the mentioned above, there are several other indexes which 

you may find to be helpful. They vary considerably in both the quality of the 

editing and the periods covered; and your library may not have them all. But 

since any one of them may save your hours of looking for needles in hays-

tacks, it is worth while looking for any that seem appropriate. 

 

THE CHEMICAL INFORMATION SYSTEM 

-1- 

 We live in the information age. In the past few decades, there has been an 

‗information explosion‘ in most fields. Scientific knowledge, especially, has 

been increasing very rapidly. When a chemist, for example, develops a new 

substance, it takes time to get it into scientific reference books. The books are 

not updated and reprinted fast enough to keep up with current developments. 

To answer a chemistry-related question, it can take weeks to search through 

these books. And even then, the answer may be out of date. 

 To deal with these information problems, chemists use computers. Com-

puters can give chemists access to chemical data banks, can answer chemistry 

questions in minutes rather than weeks. The Chemical Information System 

(CIS) is the largest of these data banks. It consists of more than thirty data 

bases, each dealing with a particular aspect of chemistry. The CIS is used by 

government agencies, colleges and universities, private industry, hospitals, 

poison-control centers, and emergency-response teams. 

-2- 

 The CIS has information on more than 350 000 chemicals. Someone using 

the system can find out a chemical‘s structure, molecular formula, chemical 

name, and other names by which the chemical is known in commerce and 

manufacturing. A user also can use the system to do ‗searches‘. For example, 

the system can be searched for all compounds containing a specific structural 

fragment as well as on the basis of name, molecular formula, molecular mass, 

and atom count. And when given some of this information about an unknown 

chemical, the system can come up with a list of what the chemical might be. 
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Searches of these kinds would take weeks of monotonous research without 

such a computer system. 

 The CIS includes many more-specialized data bases, as well. The Mass 

Spectral Search System can search for a chemical‘s mass spectrum. It also can 

list chemicals with similar mass spectra. The Oil and Hazardous Mate-

rials/Technical Assistance Data System provides information to emergency-

response-team personnel. This information can include methods of disposing 

of a hazardous material and recommended limits of certainchemicals in drink-

ing water. The Physicians Desk Reference data base contains essential infor-

mation on major drugs. This information includes descriptions of drugs, do-

sages, and side effects. Data bases are essential in this information age and 

save chemists and other professionals much valuable time. 

 

THE DIFFERENCE BETWEEN SCIENTIFIC LAW AND THEORIES 

A scientific law is a statement of the regularity, a uniformity of the beha-

viour of matter and energy. A theory is the most acceptable explanation of 

facts which are known or observed. Theories are tentative explanations and 

are changed or discarded as new facts or knowledge become available. 

What is meant by the scientific method? 

The scientific method is a general way of thinking used by scientists in 

solving problems. This process includes: clearly defining the problem, col-

lecting all of the evidence that is available, setting up a possible answer (hy-

pothesis), conducting an experiment to see if the hypothesis is correct, arriv-

ing at a conclusion based on the information gathered in the experiment, and 

testing the conclusion. 
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Discoveries of the Past 
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I. Предтекстовые упражнения 

1. Вспомните, какими временными формами можно передать прошедшее 

время при переводе с русского языка на английский язык. (Приложение 

1, §§ 1, 4) 

2. На примере предложений из текста определите, какие четыре формы 

прошедшего времени из пяти существующих в английском языке ис-

пользованы в тексте урока и проанализируйте их употребление: 

=> The earlier divisions of chemistry have practically disappeared.  

=> Two facts helped the development of inorganic chemistry.  

=> Thus we find that by this time organic chemistry and physical 

chemistry were constantly attracting workers of inorganic chemistry. 

=> When the mold had cooled, the material in it retained the precise 

shape  of the mold even to the tiniest detail.  

3. Раскройте скобки, поставив глагол в Past Simple, Past Continuous, Past 

Perfect или Past Perfect Continuous: 

=> This week they (to write) their scientific report. 

=> Last week they (to write) their scientific report. 

=> They (to write) their scientific report by the end of the week. 

=> They (to write) their scientific report for 2 hours when I came.  

=> They (to write) their scientific report when I came.  

4. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

We may start with 1828 the year in which Wöhler the pioneer of organ-

ic synthesis showed the interrelationship between inorganic and organic 

chemistry.  

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

Many will say that this is not the definition of inorganic chemistry, but 

chemistry itself. (alone) 

6. Выберите правильное слово: 

The plastique/plastics/plaster/plastery industry started because ivory 

was scarce.  

7. Вставьте пропущенное слово: 

The year 1887 may be accepted as the … of appearance of physical 

chemistry.
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8. Какое из следующих составных прилагательных можно использовать 

как определение к существительному plastic:  

self-made  

man-made plastic 

ready-made  

9. Замените выделенное слово на его синоним. Проверьте себя по тексту. 

Let's make a brief survey of the history of the subject.  

10. Найдите в словаре перевод следующих однокоренных слов: 

=>  plastic, plastics, plasticated, plastically, plasticize. 
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II. Текст 

Запомните следующие слова и словосочетания  

because of owing to to retain 

carbon  to progress mixture 

compound synthesis to attract 

definition to deal with (dealt dealt) substitute for 

division to affect to accept 

measurement determination to treat 

prospect appearance mold 

reaction survey constantly 

technique to determine precise 

thus research worker to cool 

to define achievement precision 

to disappear analysis (analyses) man-made 

 

DISCOVERIES OF THE PAST  

PROGRESS OF INORGANIC CHEMISTY 

We shall define inorganic chemistry today as the study of formation, 

composition, structure, and reactions of the chemical elements and their com-

pounds, except those of carbon. Many will say that this is not the definition of 

inorganic chemistry alone, but chemistry itself.  

Indeed, the earlier divisions of chemistry have practically disappeared and 

the subject is becoming an intergrated whole.  

Two facts helped the development of inorganic chemistry: the growth of 

the theoretical techniques of quantum mechanics and new optical, electrical 

and magnetic techniques of physical measurement by which structure can be 

investigated. For a full understanding of the way in which these achievements 

affected the development of inorganic chemistry, let's make a short survey of 

the history of the subject.   

 We may start with 1828, the year in which Wöhler the pioneer of organic 

synthesis, showed the interrelationship between inorganic and organic chemi-

stry. For the next fifty years inorganic and organic chemistry progressed side 

by side. The main work in inorganic chemistry dealt with the preparation of 

new compounds and the development of methods of analysis. Great numbers 

of new compounds were being described and important work was being car-

ried out on the determination of atomic weights. The year 1887 may be ac-

cepted as the date of appearance of physical chemistry as another branch of 

the subject. Many research workers were now interested in physical chemistry 

because it offered the precision which was lacking in inorganic chemistry. At 

the same time, organic chemistry developed into a system in which structure 
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could be determined. Without the technique for such stereochemical investi-

gations inorganic chemistry lagged behind. Thus we find that by this time or-

ganic chemistry, because of its system, and physical chemistry, because of its 

precision, were constantly attracting workers of inorganic chemistry. People 

say that facts give a science its substance, but it is the theory which provides 

its strengths. It is owing to the development of the theory that inorganic che-

mistry has before it such exciting prospects at the same time. 

THE ORIGIN OF PLASTIC  

The plastics industry started because ivory was scare and ivory billiard 

balls were very expensive. That was the reason the firm of Phelan & Collan-

der in New York soon after the Civil War offered a prize of $ 10, 000 for a 

substitute for ivory that could be used to make billiard balls. Many inventors 

were attracted by this prize. One of them was John Wesley Hyatt, who suc-

ceeded not in making a billiard ball, but in producing the first satisfactory 

man-made plastic. He did this by mixing camphor with cotton which had been 

treated with nitric acid and pressing the mixture in a hot mold. When the mold 

had cooled, the material in it retained the precise shape of the mold even to 

the tiniest detail. That was the beginning of celluloid. 

UPDATE  

John Wesley Hyatt did not invent celluloid, he acquired the patent from British inventor who 

couldn’t find an application for his discovery. After winning the $ 10,000 prize in 1872, Hyatt used 

it to make billiard balls in Newark, New Jersey.  
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. How can inorganic chemistry be defined? 

2. What kind of facts helped the development of inorganic chemistry? 

3. Who was the pioneer of organic synthesis? 

4. The main work in inorganic chemistry dealt with the preparation of 

new compounds and the development of methods of analysis, didn‘t it? 

5. What happened in 1887? 

6. Why were many research workers interested in physical chemistry? 

7. Did organic chemistry develop into a system in which structure could 

be determined? 

8. By this time organic chemistry and physical chemistry were con-

stantly attracting workers of inorganic chemistry, weren‘t they? 

9. Why did the plastics industry start? 

10. Who succeeded in making a billiard ball and in producing the first 

satisfactory man-made plastic? 

11. Did John Wesley Hyatt invent celluloid? 

12. Where did Hyatt make billiard balls? 

2. Обратите внимание на сочетаемость слова technique с другими слова-

ми для образования различных терминов и дайте русские эквиваленты 

этих терминов: 

computing  

experimental (=testing) 
         technique 

improved 

measuring  
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3. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу (Приложение 6). 

сокращение развѐрнутая форма перевод 

elect.   

mag. (=magn.)   

opt.   

4. Вспомните, какой предлог употреблен в следующих предложениях. 

Проверьте себя по тексту.  

=>One of them was John Wesley Hyatt, who succeeded … producing  

the first satisfactory man-made plastic. 

=> Many research workers were now interested … physical chemi-

stry. 

 



Английский язык для химиков-технологов 

 

 

 

44 

IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

THE HISTORY OF CHEMISTRY SCIENCE 

Many years ago people already knew how to obtain many useful mate-

rials. They could smelt metals from their ores, produce and utilize various al-

loys, as well as manufacture glass and glassware. Long before our era the 

Egyptians smelted iron from its ores, produced stained glass, and extracted 

medicines, dyes, and perfumes from plants. Chemical production in India and 

China dates from still earlier times. 

More than two thousand five hundred years ago man first arrived at the 

thought that the universe is composed of atoms. This idea was most perfectly 

expressed by Democritus, the great Greek philosopher. According to Demo-

critus, all bodies in nature are built up of minute, indivisible particles – atoms. 

Atoms are so small that they cannot be seen. They may be different in shape 

and size. The differences between substances depend on differences in the 

number, shape and arrangement of the atoms they consist of. Atoms are in 

eternal motion.  

The materialistic teachings of Democritus were far in advance of the 

views of his contemporaries, but did not receive general recognition. 

According to the opinion prevailing today, chemistry as a science arose at 

the beginning of our era in Alexandria, a city on the Nile. Alexandria was an 

immense commercial and cultural centre. It concentrated the practical know-

ledge of Egypt and developed the philosophical ideas of ancient Greece. Trea-

tises written in Alexandria in the first century of our era contained a great deal 

of chemical information, many illustrations showing chemical apparatus, and 

descriptions of calcining, volatilizing, filtering, dissolving, and crystallizing. 

Here also arose the idea of transmuting base metals into gold. This idea di-

verted chemistry for a long time from the path of fruitful searchings, thus re-

tarding its progress. 

After the Arabian conquest of Egypt and other Eastern countries in the 7
th
 

century, part of the knowledge accumulated in Alexandria still remained in-

tact. The Arabs made use of this knowledge and subsequently discovered and 

investigated many substances, including nitric acid, and various salts. The 

word ‗chema‘ which had been used by Alexandrian scientists got the Arabian 

prefix ‗al‘ and became ‗alchemy‘. The Arabian scientists left a number of 

books containing descriptions of different chemical experiments and practical 

information. The conquest of Southern Spain by the Arabs promoted the pe-

netration of practical knowledge into Western Europe. With the Arabs came 

the idea of transmuting base metals into gold. 
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In the history of chemistry the Middle Ages are known as the period of 

alchemy. Contrary to Arabian alchemy, which had played a positive part in 

the development of science, West-European alchemy was an antiscientific, 

reactionary trend. It was under the control of the catholic church. All the ef-

forts of the alchemists were directed towards the search of the mysterious 

‗philosophers‘ stone‘ which might restore youth, prolong life and change base 

metals into gold.  

Alchemy was never widespread in Russia. Until the 17
th
 century Russian 

practical chemistry developed independently of Western Europe. Chemical 

information in Russia was exchanged mainly with the Near East (Byzantium, 

Armenia, etc.). 

During the Renaissance chemistry really began to progress, and chemists 

started to solve practical problems. A new trend of chemistry known as iatro-

chemistry (medical chemistry) developed. It was founded by Paracelsus, a 

Swiss physician who thought that the main object of chemistry is the prepara-

tion of medicines. Many physicians engaged in chemical research. The new 

trend forced back the ‗problems‘ of alchemists and placed the study of chemi-

cal change on a sound footing.  

About that time the works of Agricola laid the foundation of metallurgy 

and opened up a new sphere of the application of chemistry. 

 

METRIC SYSTEM AND ITS ORIGIN 

The idea of a universal system of measures and weights dates from long 

ago, but it was realized only two centuries ago. The metric or decimal system 

was worked out by the French Academy of Sciences in 1791. 

 How were the units for length and weight defined? 

 Two French scientists who were given the task to define these units took 

one fourth of the distance from the North Pole to the Equator on the geo-

graphical meridian which is running through Paris (the distance from Dunkirk 

in France to Barcelone in Spain) and divided it into ten million equal parts. 

One of these parts was called a metre or ―measure‖. For shorter measurements 

the metre was divided by ten, for longer things the metre was multiplied by 

tens.  

 It was easy to use the same metre for volume. The weight of one cubic 

centimeter of water was called a gramme. Thus the metric system was 

created.  

 Russian scientists played a great part in the spreading of the metric system 

in Russia as well as in other countries.  
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 As far as in 1867 D. I. Mendeleyev addressed Russian scientists to help to 

spread the decimal system. The project of the law about the use of the metric 

system in Russia was also worked out by D. I. Mendeleyev. 

 It should be said, however, that up till the end of the 19
th
 century different 

units of measurement were used in various countries. In the Soviet Union the 

metric system was adopted in 1918, soon after the Great October Socialist 

Revolution. Now it is adopted by most of the countries. None of the systems 

of the past can be compared in simplicity to that of our days. 

 

WINE COOLER 

From Japan came the aluminum can that chilled itself. Gekkeikan Co. 

of Kyoto began selling sake in a can with a special lower compartment filled 

with ammonium nitrate and a plastic container of water. When one pushed the 

bottom of the can, the plastic container burst and the water mixed with the 

ammonium nitrate causing a chemical reaction that could lower the tempera-

ture of the sake by 15 ͦ C within three minutes. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

 

BASIC LAWS OF CHEMISTRY  

 Three laws of chemistry were put forward in late eighteenth and early ni-

neteenth centuries. Two pre-date Dalton`s atomic theory and the third (the law 

of multiple proportions) was developed from it. These laws were of great im-

portance in the development of the atomic theory. 

 Law of constant composition  

 States that all pure samples of the same chemical compound contain the 

same elements combined in the same proportions by mass. It was developed 

by a Frenchman, Joseph Proust, in 1799.  

 Law of conservation of mass  

 States that matter can neither be created nor destroyed during a chemical 

reaction. It was developed by a Frenchman, Antoine Lavoisier, in 1774.  

 Law of multiple proportions  

 States that if two elements, A and B, can combine to form more than one 

compound, then the different masses of A which combine with a fixed mass 

of B in each compound are in a simple ratio. It is an extension of Dalton`s 

atomic theory. 

 

THE HISTORY OF POLYMERS 

Today the market is flooded with different materials. Modern life would 

be incomparably different without synthetic chemicals which are called as po-

lymers. 

Man-made fibres are used in clothing, carpets and curtains while plastics 

are used in innumerable domestic and industrial applications and artificial 

joints, and paints and cleaning materials, are all different forms of this impor-

tant discovery. What is often forgotten is that at the beginning of the 20th cen-

tury the chemistry of large molecules was unknown and their synthesis was 

definitely unthinkable. 

Large Molecules. When a German scientist named Hermann Staudinger 

proposed in the 1920s that it was possible to have large molecules which were 

made up of many thousands of atoms, he was ridiculed by many other scien-

tists. The common wisdom was that the structures of such materials as rubber 



Английский язык для химиков-технологов 

 

 

 

48 

and Bakelite were actually many small molecules which were held together 

by an unknown force. 

Organic Synthesis. Hermann Staudinger stuck to his guns and, with his 

colleagues, he synthesised a series of organic molecules which were called 

poly (methanals). These compounds were long chains of repeating units, the 

units being -CH20-. They are made by joining lots of methanal molecules to-

gether. The German scientists made chains of different lengths and showed-

that their properties changed depending on the length of the chains that were 

prepared. 

Following this, the chemists working for Imperial Chemical Industries 

(ICI), soon discovered a polymer that reacted to organic molecules, ethylene 

which is now known as ethene and benzaldehyde, at very high temperature 

and pressure. The reaction failed to impress, but there was a small amount of 

a white, waxy substance on the wall of the reaction vessel. This was poly 

(ethene) or polythene, and soon ICI realised that they had a potentially useful 

compound. 

The new material had many properties which made it unique. It was easy 

to form into different items and was tough and hard wearing and was imper-

meable to water and insulating to electricity. It was discovered in the 1930s 

and was soon being used in the Second World War to insulate the many me-

tres of cables that were needed for the vital radar equipment that was used by 

the British. 

THE FIRST PLASTICS 

The first plastic was a result of mixing phenol and formaldehyde together. 

This resulted in a gooey substance called bakelite, the predecessor of plastic. 

The first plastic dates back to 1910, when Dr. Leo H. Baekeland produced 25 

barrels of 'phenolic' plastic. Plastics are polymers that have a high molecular 

mass. The word plastic comes from Greek and means to fit or to mould. 

Today the world produces more than 500 million pounds of plastics every 

year. 

The reason why plastic is so popular is because the raw materials that are 

required to make this product are easily available. The basic plastic requires 

water, air, and coal. Other forms of plastic may also require petroleum or nat-

ural gas, salt and limestone. 

Though plastic is a very popular material to use for making cost effective 

products, it does have its negative effects on the environment. Plastic is inso-

luble in water, is chemically inert and have toxic additives. Plastics degrade 

very slowly making it problematic to dispose of. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Урок 4 

Science of Tomorrow 
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I. Предтекстовые упражнения 

1. Вспомните, что представляет собой согласование времен в англий-

ском языке. (Приложение 1, § 5) 

2. Проанализируйте предложение из текста с точки зрения согласования 

времен  (Приложение 1, § 6) и переведите это предложение на русский 

язык: 

It was conceivable that the invention of fire by Stone Age would lead to 

disaster for our species. 

3. Вспомните, как может быть выражено условие в английском языке. 

(Приложение 1, § 7) 

=> If they continue to watch, what will these hypothetical aliens 

witness in the next 100 years? 

=> What would have happened if we had somehow waved a magic 

wand and prevented the invention of agriculture? 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

They had devastated the fauna of Australia, the Americas and many isl-

ands. (already) 

6. Выберите правильное слово: 

Ree's broom/toom/gloom stands in a long tradition of dyspeptic futurol-

ogy. 

7. Вставьте пропущенное слово: 

Steam engines, nuclear war, chemicals and genetically … food have 

come and gone without leaving us worse off. 

8. Образуйте формы сравнительной степени от следующих прилагатель-

ных и используйте эти формы при переводе: 

healthy, wealthy, wise, bad. 

9.  В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

From Huxley's Brave New World and H.G. Wells to the modern envi-

ronmental movement almost everybody has painted the future as a dis-

mal place and almost everybody has so far been wrong. 

10. Найдите в словаре перевод следующих однокоренных слов: 

=>  future, futurism, futurist, futuristic, futurity, futurology. 
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II. Текст 

Запомните следующие слова и словосочетания  

sustainable to ignite Evidence 

engine innovation to suggest 

genetically modified food previous Extinction 

hypothetical invention Agriculture 

nuclear lack in Efficient 

radio waves to invent to prevent 

species / (pl) species conceivable to result in  

to emit nitrogen to consider 

to survive chemical Disaster 

to witness to turn smth into smth on a vast scale 

 

WILL THE HUMAN RACE SURVIVE THE TWENTY FIRST 

CENTURY? 

Sir Martin Rees, the Astronomer Royal, is a worried man. He fears that 

our species cannot survive the present century, so great are the legions of 

things that might go wrong. He imagines extraterrestrial watching our solar 

system for aeons and witnessing a sudden spasm of activity as humanity be-

gins to emit radio waves and sends vessels into space. ―If they continue to 

watch, what will these hypothetical aliens witness in the next 100 years?‖ 

Rees's gloom stands in a long tradition of dyspeptic futurology. From 

Huxley's Brave New World and H.G. Wells to the modern environmental 

movement, almost everybody has painted the future as a dismal place, and 

almost everybody has – so far – been wrong. 

Steam engines, nuclear war, the population explosion, chemicals, social 

dislocation and genetically modified food have come and gone without leav-

ing us worse off: in fact, the more technology we invent, the healthier, weal-

thier and wiser we become. 

So why should Jeremiah Rees be right where so many past prophets have 

been wrong? 

 This is of course conceivable, that the chemical industry will tomorrow 

invent a kind of ice that turns all water into itself, or the nuclear industry will 

invent a bomb hot enough to ignite the atmosphere's nitrogen.  

 But all sorts of things are conceivable without being plausible or even 

possible. It was conceivable that invention of fire by Stone Age man would 

lead to disaster for our species. 
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 There is undoubtedly a risk in innovation but there is also a risk in a lack 

of innovation, and stopping all invention at any point in our previous history 

would have resulted in humanitarian and ecological catastrophes on a vast 

scale.  

 Consider what would have happened, for instance, if we had somehow 

waved a magic wand and prevented the invention of agriculture. Evidence 

suggests that increasingly efficient hunter-gatherers would have continued 

their extinction of prey species – they had already devastated the fauna of 

Australia, the Americas and many islands – stopping only when the last tree 

in the last rain forest was felled.  

 The greatest risk of all is the risk of doing nothing. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. What does Sir Martin Rees fear? 

2. Rees‘s gloom stands in a long tradition of dyspeptic futurology, 

doesn‘t it? 

3. Has almost everybody painted the future as a dismal place? 

4. What happens with the invention of technology? 

5. Are there any suppositions concerning the development of the 

chemical industry? 

6. All sorts of things are conceivable without being plausible or even 

possible, aren‘t they? 

7. Was it conceivable that invention of fire by Stone Age man would 

lead to disaster for our species? 

8. Is there a risk in innovation? 

9. What would have happened if we had somehow waved a magic wand 

and prevented the invention of agriculture? 

10. The greatest risk of all is the risk of doing nothing, isn‘t it? 

2. Обратите внимание на сочетаемость слова risk с другими словами для 

образования различных терминов и дайте русские эквиваленты этих 

терминов: 

explosive  

fire 
              risk 

nuclear 

occupational  

3. Какие философские и научные вопросы были рассмотрены в тексте? 

Сформулируйте эти вопросы как можно ближе к тексту. 

4. Вспомните, с какими определениями употреблены следующие суще-

ствительные. Проверьте себя по тексту. 

 ~ futurology 

 ~ catastrophes 

 ~ scale 

 ~ wand 

 ~ forest  
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

THE CHEMISTRY OF TOMORROW 

 Addressing global challenges means advancing fundamental scientific 

knowledge, supporting excellence in chemical science research and maximis-

ing the number of future breakthroughs. It will require an interdisciplinary 

approach to build bridges between chemisty‘s sub-disciplines, and with other 

sciences and engineering.  

 Over 150 experts were brought together to discuss issues facing today‘s 

society, identifying seven prioriry areas. Within these seven areas, 41 chal-

lenges were defined and the role  that chemistry will play in providing solu-

tions was examined. In addition, the expertise, attitudes and opinions of the 

wider community were incorporated via web based consultation. 

These seven priority areas have many areas of overlap, with strong links be-

tween associated challenges. The themes of sustainable development and cli-

mate change underpin the majority of the challenges. 

The seven priority areas are summarised here: 

 Energy. Creating and securing environmentally sustainable energy sup-

plies, and improving efficiency of power generation, transmission and 

use.  

 Food. Creating and securing a safe, environmentally friendly, diverse 

and affordable food supply.  

 Future cities. Developing and adapting cities to meet the emerging 

needs of citizens. 

 Human health. Improving and maintaining accessible health, including 

disease prevention. 

 Lifestyle & recreation. Providing a sustainable route for people to live 

richer and more varied lives. 

 Raw materials & feedstock. Creating and sustaining a supply of sus-

tainable feedstock, by desighning processes and products that preserve 

resources. 

 Water & air. Ensuring the sustainable management of water and air 

quality, and addressing societal impact on water resources (quality and 

availability).     
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TOP-TEN CHALLENGES FOR THE CHEMICAL SCIENCES 

To ensure progress is made where it matters most, we have identified 10 

of the 41 challenges as priorities for the next 5-10 years, following consulta-

tion with the chemical science community. 

 

Listed alphabetically, these are:  

 agricultural productivity: significantly and sustainably increase agricul-

tural productivity to provide food, feed, fibre and fuel; 

 conservation of scarce natural resources: develop altrenative materials 

to conserve precious resources and new processes to extract valuable 

materials from untapped sources; 

 conversion of biomass feedstocks: develop biorefineries using different 

types of biomass to provide energy, fuel and a range of chemicals with 

zero waste; 

 diagnostics for human health: enable earlier diagnosis and develop im-

proved methods to monitor diseases; 

 drinking water quality: use new technologies to help provide clean, ac-

cessible drinking water for all; 

 drugs & therapies: harness and enhance basic sciences to transform 

drug discovery, development and healthcare, delivering new therapies 

more 

 efficiently and effectively; 

 energy conversion and storage: improve the performance of energy 

conversion and storage technologies, such as batteries, and develop sus-

tainable transport systems; 

 nuclear energy: ensure the safe and efficient harnessing of nuclear 

energy, through the development of fission and investigation into fu-

sion technologies; 

 solar energy: develop existing technologies into more cost efficient 

processes and develop the next generation of solar cells to realise the 

potential of solar energy; 

 -sustainable product design: take into account the entire life cycle of a 

product during initial design decisions to preserve valuable resources. 
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MAKE IT HAPPEN 

Chemistry has great capacity to solve many of the global challenges that 

society is facing. These challenges can only be addressed if we provide for an 

excellent, diverse and well-maintained science base, a good supply of well-

trained individuals, and an innovative climate from which good ideas can 

flourish, be exploited and be communicated around the world. There are also 

exciting opportunities to develop new projects that will enable us to tackle 

each of the key challenges. 

No country can afford a skills shortage, which could leave the next gener-

ation ill-equipped to tackle major scientific and technological challenges. A 

diverse and technically innovative workforce is fundamental to developing 

and applying new technologies. 

To maintain the flow of future breakthroughs, it is critical to advance fun-

damental knowledge and to support curiosity driven research. 

There also needs to be a sustainable commitment to innovation from the 

leaders of key organisations to establish a culture where investment in re-

search and innovation can thrive.  

Let us ensure that future generations enjoy a life of quality and beauty by 

the intelligent application of chemical knowledge.    
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

 

SUPERCONDUCTORS 

Imagine you're an electron on a motorcycle, zooming along on a smooth, 

empty road. No speed breakers or potholes to stop you. In an instant, you've 

reached your destination. Well, for an electron, such a road is called a super-

conductor. 

How superconductivity works 

When electrons move through a metal wire, we get electricity. But the 

path is not smooth. The metal resists the flow of electrons, as the metal atoms 

may absorb a few electrons instead of letting them through. This lowers the 

current that passes through the wire. 

If you lower the temperature of the wire, it allows more current to pass 

through. When you reach a really low temperature, the resistance of the metal 

suddenly drops to zero. This is called the critical temperature (Tc), and it is 

different for different metals. This phenomenon is called superconductivity. 

High Temperature Superconductors 

For most metals, the Tc is very close to absolute zero (-273.15°C). For 

example, mercury has a Tc of - 277.35°C. But there are some materials which 

become superconductors at much warmer temperatures. These are called 

high-temperatures superconductors (HTSs). But don't be fooled by the name, 

these materials still need to be cooled below -138°C to work as superconduc-

tors. Luckily you can do that with liquid nitrogen, which has a temperature of 

about -196°C. 

So what kind of materials are these? They are not pure metals, but mix-

tures of metal oxides. One such is 'Bisco', or Bismuth-strontium-calcium-

copper-oxide (Tc -165.15°C). Another is 'Yibco' (Yttrium-barium- copper 

oxide, Tc -183.15°C), and yet another is 'Tibco' (Thalium-barium-calcium-

copper oxide, Tc - 146.15°C). In fact, many superconductors have one or the 

other rare earth metal, which you can see in the periodic table as the Lantha-

nide series. But materials like Yibco, Tibco and Bisco are quite difficult to 

make, and quite expensive too. 
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FUTURE FUEL: FROM YOUR SEPTIC TANK 

Today, almost all the petrol and diesel we use come from petroleum. But 

petroleum sources are harder and harder to find. By making sewage into oil, 

we can avoid both problems. 

Sewage is rich in organic matter like proteins, fats and carbohydrates 

(think unused or spoiled food, vegetable peels and other waste). When it is 

treated at municipal plants, the sewage is separated into water and sludge. The 

water is purified and released into nature. The sludge is detoxified and placed 

in landfills. 

Instead, the sludge can be used for making fuel. This is just like how go-

bar gas is made in India. Special kinds of bacteria eat up the sludge, and re-

lease methane gas. The gas can be collected and compressed into cylinders, 

like the ones we use for cooking gas. Some kinds of algae produce oil instead 

of gas. This oil can be distilled and used as a fuel for cars, pumps, and trucks. 

Right now, this fuel is not cheap. But scientists are breeding different kind of 

algae that will make even more oil. Right now 30% of the sludge is converted 

to oil. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Урок 5 

Technology Today 
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I. Предтекстовые упражнения 

1. Вспомните, что такое страдательный залог и чем он отличается от 

действительного залога. (Приложение 1, §8) 

2. Пользуясь общей формулой (Приложение 1, §7), раскройте скобки и 

поставьте глагол во всех временах страдательного залога. 

The report (to write) by our scientists. 

       

 

 

 

  

 

 

 

 

 

 

 

uǝʇʇıɹʍ uǝǝq ǝʌsɥ plпoʍ - ʇsɐd uı ʇɔǝɟɹǝd ǝɹǝʇпɟ 

uǝʇʇıɹʍ ǝq plпoʍ - ʇsɐd ǝɥʇ uı ǝɹпʇпɟ 

uǝʇʇıɹʍ uǝǝq ǝʌɐɥ llıʍ - ʇɔǝɟɹǝd ǝɹпʇпɟ 

uǝʇʇıɹʍ ǝq llıʍ - ǝldщıs ǝɹпʇпɟ 

uǝʇʇıɹʍ uǝǝq pɐɥ - ʇɔǝɟɹǝd ʇsɐd 

uǝʇʇıɹʍ ƃuıǝq sɐʍ - sпoпuıʇuoɔ ʇsɐd 

uǝʇʇıɹʍ sɐʍ - ǝldщıs ʇsɐd 

uǝʇʇıɹʍ uǝǝq sɐɥ - ʇɔǝɟɹǝd ʇuǝsǝɹd 

uǝʇʇıɹʍ ƃuıǝq sı - sпoпuıʇuoɔ ʇuǝsǝɹd 

uǝʇʇıɹʍ sı - ǝldщıs ʇuǝsǝɹd 

:ıqɯǝʚɯо 

Present 

Simple 

Present 

Continuous 

Future 

Simple in 

the Past 

Future 

Perfect in 

the Past 

Future 

Simple Present 

Perfect 
Past 

Simple 

Past Conti-

nuous  

Past  

Perfect 

Future 

Perfect 
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3. На примере предложений из текста определите время глагола - ска-

зуемого в страдательном залоге: 

=> Not all technology has been used for peaceful purposes. 

=> The development of technology was restricted only to human be-

ings. 

=> Both terms are usually translated as technology. 

4. Замените в следующих предложениях из текста страдательный залог 

на действительный залог: 

=> The exact relations between science and technology have been 

debated by scientists, historians, and policymakers since the late 20
th
 

century. 

 => The term was often connected to technical education. 

=> The three fields are often considered as one for the purposes of 

research and reference.  

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

Technologies are not usually products of science. (exclusively) 

6. Выберите правильное слово: 

The word technology can also be used to refer to a colla-

tion/collusion/collection/collision of techniques.  

7. Вставьте пропущенное слово: 

Technology rose to prominence in the 20
th
 century in connection with 

the Second … Revolution. 

8. Измените следующие слова, уменьшив количество букв в слове на од-

ну и найдите эти слова в тексте: 

 stool, ass, mother, drawl, scan, humane. 

9. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту:  

In this context it is the current state of humanity's knowledge of how to 

combine resources to produce desired products to solve problems fulfill 

needs or satisfy wants.  

10. Найдите в словаре перевод следующих однокоренных слов: 

 => technologic(al), technologist, technologize, technology. 
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II. Текст 

Запомните следующие слова и словосочетания  

ability to allow raw material 

consequence advanced technology semiconductor 

however to be aimed at although 

in order to available to fulfill  

machine natural term 

modification to harm the environment conductor 

procedure to increase entity 

to improve 

field of knowledge 

including 

purpose 

requirement 

to satisfy requirements 

to perform a function to improve phenomenon (phenomena) 

to refer to condition to employ a technique 

tool to affect human 

usage significantly to restrict 

 

TECHNOLOGY 

-1- 

Technology is the making, modification, usage, and knowledge of tools, 

machines, techniques, crafts, systems, methods of organization, in order to 

solve a problem, improve a preexisting solution to a problem, achieve a goal, 

handle an applied input/output relation or perform a specific function. It can 

also refer to the collection of such tools, machinery, modifications, arrange-

ments and procedures. Technologies significantly affect human as well as 

other animal species' ability to control and adapt to their natural environ-

ments. 

 The human species' use of technology began with the conversation of nat-

ural resources into simple tools. The prehistorical discovery of the ability to 

control fire increased the available sources of food and the invention of the 

wheel helped humans in travelling in and controlling their environment. Re-

cent technological developments, including the printing press, the telephone, 

and the Internet, have lessened physical barriers to communication and al-

lowed humans to interact freely on a global scale. However, not all technolo-

gy has been used for peaceful purposes; the development of weapons of ever-

increasing destructive power has progressed throughout history, from clubs to 

nuclear weapons. 

 Philosophical debates have arisen over the present and future use of tech-

nology in society, with disagreements over whether technology improves the 

human condition or worsens it. Neo-Luddism, anarcho-primitivism, and simi-

lar movements criticize the pervasiveness of technology in the modern world, 
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opining that it harms the environment and alienates people; proponents of 

ideologies such as transhumanism and techno-progressivism view continued 

technological progress as beneficial to society and the human condition. In-

deed, until recently, it was believed that the development of technology was 

restricted only to human beings, but recent scientific studies indicate that oth-

er primates and certain dolphin communities have developed simple tools and 

learned to pass their knowledge to other generations.  

 The use of term technology has changed significantly over the last 200 

years. Before the 20
th
 century, the term was uncommon in English, and usual-

ly referred to the description or study of the useful arts. The term was often 

connected to technical education. 

 ‖Technology‖ rose to prominence in the 20
th
 century in connection with 

the Second Industrial Revolution. The meanings of technology changed in the 

early 20
th
 century when American social scientists, beginning with Thorstein 

Veblen, translated ideas from German concept of Technik into ―technology‖. 

In German and other European languages, a distinction exists between Tech-

nik and Technologie that is absent in English, as both terms are usually trans-

lated as ―technology‖. 

-2- 

 Today, technology can be most broadly defined as the entities, both ma-

terial and immaterial, created by the application of mental and physical effort 

in order to achieve some value. In this usage, technology refers to tools and 

machines that may be used to solve real-world problems. 

 The word ―technology‖ can also be used to refer to a collection of tech-

niques. In this context, it is the current state of humanity's knowledge of how 

to combine resources to produce desired products, to solve problems, fulfill 

needs, or satisfy wants; it includes technical methods, skills, processes, tech-

niques, tools and raw materials. 

 The distinction between science, engineering and technology is not al-

ways clear. Science is the reasoned investigation or study of phenomena, 

aimed at discovering enduring principles among elements of the phenomenal 

world by employing formal techniques such as the scientific method. Tech-

nologies are not usually exclusively products of science, because they have to 

satisfy requirements such as utility, usability and safety. 

 Engineering is the goal-oriented process of designing and making tools 

and systems to exploit natural phenomena for practical human means, often 

(but not always) using results and techniques from science. The development 

of technology may draw upon many fields of knowledge, including scientific, 

engineering, mathematical, linguistic, and historical knowledge, to achieve 

some practical result. 
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 Technology is often a consequence of science and engineering – although 

technology as a human activity precedes the two fields. For example, science 

might study the flow of electrons in electrical conductors, by using already-

existing tools and knowledge. This new-found knowledge may then be used 

by engineers to create new tools and machines, such as semiconductors, com-

puters, and other forms of advanced technology. In this sense, scientists and 

engineers may both be considered technologists; the three fields are often 

considered as one for the purposes of research and reference. 

 The exact relations between science and technology in particular have 

been debated by scientists, historians, and policymakers since the late 20
th
 

century. The issue remains contentious – though most analysts resist the mod-

el that technology simply is a result of scientific research.  
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. How is it possible to define technology? 

2. Can technology refer to the collection of tools, machinery, modifica-

tions, arrangements and procedures? 

3. Technologies significantly affect human and other animal species‘ 

ability to control and adapt to their natural environments, don‘t they? 

4. When did the human species‘ use of technology begin? 

5. What happened after the prehistorical discovery of the ability to con-

trol fire? 

6. Was the invention of the wheel useful for humans? 

7. What kind of technological developments have lessened physical 

barriers to communication and allowed humans to interact freely on a global 

scale? 

8. Has all technology been used for peaceful purposes? 

9. What kind of movements criticize the pervasiveness of technology in 

the modern world? 

10. Was it believed that the development of technology was restricted 

only to human beings? 

11. When has the use of term technology changed significantly? 

12. Before the 20
th
 century, the term technology was uncommon in 

English, wasn‘t it? 

13. Who translated ideas from German concept of Technik into ―tech-

nology‖? 

14. In what languages does a distinction exist between the terms of 

Technik and Technologie? 

2. Обратите внимание на сочетаемость слова technology с другими сло-

вами для образования различных терминов и дайте русские эквиваленты 

этих терминов: 

                              medical  

                                 space technology 

                    communicated  
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3. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу. (Приложение 6) 

сокращение развѐрнутая форма перевод 

nanotech    

nsec    

4. Дайте русские эквиваленты следующих терминов: 

nanogram, nanoatom, nanosurgery, nanoid, nannoplankton, nannofos-

sil.  
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

NANOTECHNOLOGY 

Nanotechnology is manipulation of matter on an atomic and molecular 

scale. Generally, nanotechnology works with materials, devices, and other 

structures with at least one dimension sized from 1 to 100 nanometres. With a 

variety of potential applications, nanotechnology is a key technology for the 

future and governments have invested billions of dollars in its research. 

Nanotechnology is very diverse, ranging from extensions of conventional 

device physics to completely new approaches based upon molecular self-

assembly, from developing new material with dimensions on the atomic scale. 

Nanotechnology entails application of fields of science as diverse as surface 

science, organic chemistry, molecular biology, semiconductor physics, micro-

fabrication, etc. 

Scientists currently debate the future implications of nanotechnology. Na-

notechnology may be able to create many new materials and devices with a 

vast range of applications, such as medicine, electronics, biomaterials and 

energy production. On the other hand, nanotechnology raises many of the 

same issues as any new technology, including concerns about the toxicity and 

environmental impact of nanomaterials, and their potential effects on global 

economics, as well as speculation about various doomsday scenarios. These 

concerns have led to a debate among advocacy groups and governments on 

whether special regulation of nanotechnology is warranted.  

Materials reduced to the nanoscale can show different properties com-

pared to what they exhibit on a macroscale, enabling unique applications. For 

instance, opaque substances become transparent (copper); stable materials 

turn combustible (aluminum); insoluble materials become soluble (gold). A 

material such as gold, which is chemically inert at normal scales, can serve as 

a potent chemical catalyst at nanoscales. Much of the fascination with nano-

technology stems from these quantum and surface phenomena that matter ex-

hibits at the nanoscale. 
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CURRENT RESEARCH 

Nanomaterials 

The nanomaterials field includes subfields which develop or study mate-

rials having unique properties arising from their nanoscale dimensions.  

 Interface and colloid science has given rise to many materials which 

may be useful in nanotechnology, such as carbon nanotubes and other 

fullerenes, and various nanoparticles and nanorods. Nanomaterials with 

fast ion transport are related also to nanoionics and nanoelectronics. 

 Nanoscale materials can also be used for bulk applications; most 

present commercial applications of nanotechnology are of this flavor. 

 Progress has been made in using these materials for medical applica-

tions.  

 Nanoscale materials are sometimes used in solar cells which combats 

the cost of traditional Silicon solar cells. 

 Development of applications incorporating semiconductor nanopar-

ticles to be used in the next generation of products, such as display 

technology, lighting, solar cells and biological imaging.  

 

NANOROBOTS 

 Nanorobots are just the adapted machine version of bacteria. Nanorobots 

measure six atoms across and are complicated to be designed and need to be 

engineered in such a way that they are autonomous in nature. 

 Nanorobots are small microscopic devices measured on the scale of na-

nometers. They are designed to function like bacteria or any normal virus. 

Nanorobots are small particles that have a small solar cell or some kind of 

battery. The nanorobots are made of tiny silicon pieces called as transducers. 

These transducers take in energy that is generated by the robot`s solar cell and 

turns the energy into mechanical power. 

 Nanorobots are the most useful objects that humans have invented. They 

are capable to rebuild the tissue molecules in order to close an open wound, 

rebuild the walls of ruptured veins and arteries and also find their way to the 

heart by travelling through your blood stream and perform important surgeries 

like heart molecular surgery without causing any discomfort to you. 

 Scientists are also of the opinion that nanorobots will help in brain re-

search, cancer research and finding remedies for difficult ailments like AIDS, 

leukaemia and other major diseases. 
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NANOVEHICLES 

 Today, when you have an illness, you have to take medicine in several 

doses, as pills or syrups. Imagine a day when you have to take the drug only 

once, and it works a whole lot better. Nanotechnology can help do that. 

 Nanotechnology is the science of making devices that are very tiny, on the 

scale of one-millionth of a millimeter. This is the right size to build the ve-

hicles that can deliver medicines to the right place in your body. 

 Chemists are searching for the ideal nanovehicle. This is one that would 

 dramatically reduce the drug dosage; 

 deliver the drug to the right place; 

 increase the local concentration of the drug there; 

 and limit or eliminate side effects. 

 



Английский язык для химиков-технологов 

 

 
70 

V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

 

STONE TOOLS 

Human ancestors have been using stone and other tools since long before 

the emergence of Homo sapiens approximately 200,000 years ago. The earli-

est methods of stone tool making, known as the Oldowan ―industry‖, date 

back to at least 2.3 million years ago, with the earliest direct evidence of tool 

usage found in Ethiopia within the Great Rift Valley, dating back 2.5 million 

years ago. This era of stone tool use is called the Paleolithic, or ―Old stone 

age‖, and spans all of human history up to the development of agriculture ap-

proximately 12, 000 years ago.  

 The earliest stone tools were crude, being little more than a fractured rock. 

In the Acheulian era, beginning approximately 1.65 million years ago, me-

thods of working these stone into specific shapes, such as hand axes emerged. 

The Middle Paleolithic, approximately 300, 000 years ago, saw the introduc-

tion of the prepared-core technique, where multiple blades could be rapidly 

formed from a single core stone. The Upper Paleolithic, beginning approx-

imately 40 000 years ago, saw the introduction of pressure flaking, where a 

wood, bone, or antler punch could be used to shape a stone very finely.  

 

METAL TOOLS 

Continuing improvements led to the furnace and bellows and provided the 

ability to smelt and forge native metals (naturally occurring in relatively pure 

form). Gold, copper, silver, and lead, were such early metals. The advantages 

of copper tools over stone, bone, and wooden tools were quickly apparent to 

early humans, and native copper was probably used from near the beginning 

of Neolitic times (about 8000 BC). Native copper does not naturally occur in 

large amounts, but copper ores are quite common and some of them produce 

metal easily when burned in wood or charcoal fires. Eventually, the working 

of metals led to the discovery of alloys such as bronze and brass (about 4000 

BC). The first of iron alloys such as steel dates to around 1400 BC.  

 

MEDIEVAL AND MODERN HISTORY (300 AD - ) 

Innovations continued through the Middle Ages with innovations such as 

silk, the horse collar and horseshoes in the first few hundred years after the 

fall of the Roman Empire. Medieval technology saw the use of simple ma-

chines (such as the lever, the screw, and the pulley) being combined to form 
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more complicated tools, such as the wheelbarrow, windmills and clocks. The 

Renaissance brought forth many of these innovations, including the printing 

press (which facilitated the greater communication of knowledge), and tech-

nology became increasingly associated with science, beginning a cycle of mu-

tual advancement. The advancements in technology in this era allowed a more 

steady supply of food, followed by wider availability of consumer goods. 

 Starting in the United Kingdom in the 18
th
 century, the Industrial Revolu-

tion was a period of great technological discovery, particularly in the areas of 

agriculture, manufacturing, mining, metallurgy and transport, driven by the 

discovery of steam power. Technology later took another step with the har-

nessing of electricity to create such innovations as the electric motor, light 

bulb and countless others. Scientific advancement and the discovery of new 

concepts later allowed for powered flight, and advancements in medicine, 

chemistry, physics and engineering. 

 The 20
th

 and 21
st
 centuries brought a host of innovations. In physics, the 

discovery of nuclear fission has led to both nuclear weapons and nuclear 

power. Computers were also invented and later miniaturized utilizing transis-

tors and integrated circuits. The technology behind got called information 

technology, and these advancements subsequently led to the creation of the 

Internet, which ushered in the current Information Age. Humans have also 

been able to explore space with satellites (later used telecommunication) and 

in manned missions going all the way to the moon. In medicine, this era 

brought innovations such as open-heart surgery and later stem cell therapy 

along with new medications and treatments. Complex manufacturing and con-

struction techniques and organizations are needed to construct and maintain 

these new technologies, and entire industries have arisen to support and de-

velop succeeding generations of increasingly more complex tools. Modern 

technology increasingly relies on training and education.  

THE USES OF PLASMAS 

Micro-plasma welding is a method used to join paper thin sheets of 

metals. The joint becomes invisible after polishing. Stainless steel water sto-

rage tanks and other kitchen implements are made this way. Plasma spray 

process is a most magical use of thermal plasmas, it is the only coating 

process that can apply any material on to any material. 

 Metal on to metal: Titanium on to mild steel, to prevent corrosion of 

steel. 

 Non-metal on to metal: alumina on to stainless steel. Alumina reduces 

the wear and tear on the stainless steel vessel due to industrial 

processes. 
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 Metal on to non-metal: copper on to porcelain used in capacitors. Plas-

ma-spraying copper onto the porcelain makes it 'solderable', so that 

electric wires can be attached to it. 

 Non-metal on to non-metal: Teflon on to magnesia (ceramic). Some 

chemicals like hydrofluoric acid can corrode the ceramic vessels they 

are kept in; coating them with Teflon prevents corrosion. 

 

SAFETY – A PRIMARY CONCERN 

-1- 

 Chemical technology has brought us many useful products. They insulate 

our homes, make transportation safer and less expensive, help clothe and feed 

us, and enable us to enjoy better health. And yet with each product comes 

some potential risk. While many chemicals pose no special hazard, some can 

have harmful effects on our health or on our environment. 

 Sometimes we are not even aware of chemical hazards until a product has 

been used for some time. For example, parents with young children wanted 

sleepwear that would not burn easily. The chemical industry responded by 

producing a flame-retardant chemical called TRIS used to treat children‘s pa-

jamas. After TRIS had been in use for some time, it was discovered that it 

could cause cancer, and its use was discontinued. 

 In other instances, we may be aware of a risk but use a product anyway 

because its benefits outweigh its risks. Penicillin, for example, has saved 

many lives, but it also can kill people who are allergic to it. Doctors have 

been able to minimize the risk of using penicillin by carefully monitoring how 

patients react to it. In spite of these precautions, even today people occasio-

nally die from a bad reaction to this antibiotic. But, as is true of penicillin, 

most people are usually willing to use a product if its risks are small and its 

benefits are potentially great 

-2- 

 The chemical industry in the United States has become increasingly con-

cerned about eliminating chemical hazards. As a result of this concern, the in-

dustry steadily has improved its safety record. For the past decade, it has 

ranked either first or second among American industries in having the lowest 

frequency of job-related accidents. 

 The accidents that have occurred have been consistently among the least 

severe of all industries. The chemical industry, in fact, is so safe that its em-

ployees are nearly ten times more likely to have an accident while away from 

work than while on the job. In accordance to the above mentioned, major 

chemical companies are developing safety programs to protect workers during 
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non-working hours. These programs focus on providing workers with infor-

mation on how to avoid accidents. The improving record of the chemical in-

dustry shows that when people are well-informed and determined, they can 

live and work in a safe environment. 

 When concern for safety is a high priority, many accidents can be avoided 

and the severity of those accidents that do occur can be lessened. 

 

INDUSTRIAL PRODUCTION Of OXYGEN 

Oxygen is so important in many ways that it is made in large quantities in 

industry. Manufacturers have an abundant free supply of it in the air, and it is 

obtained by cooling the air until it becomes a liquid (just as steam condenses 

to water). This liquid air contains both liquid oxygen and liquid nitrogen, and 

when the temperature of the mixture is allowed gradually to rise it boils and 

the oxygen and nitrogen change back to gases. They do this, however, at dif-

ferent temperatures and can therefore be collected separately. Oxygen is 

stored under considerable pressure in steel cylinders painted black. Its release 

from the cylinder is controlled by a valve, and the gas can easily be obtained 

whenever it is required. 
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I. Предтекстовые упражнения 

1. Вспомните формы и значения английского причастия (Приложение 1, 

§9). 

2. Обратите внимание на способы перевода английского причастия на 

русский язык (Приложение 1, §10) и используйте, где необходимо, эти 

способы при переводе текста урока. 

3. Определите лексические соответствия и используйте предложенную 

лексику при переводе: 

facility 

hazard 

precaution 

vapor 

odor 

пар 

предосторожность 

запах 

объект 

опасность 

4. Найдите в тексте слова с противоположным значением: 

safety, dry, allow, hide, exit 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

By the nature of laboratory work, it can be a place of danger. (very) 

6. Выберите правильное слово: 

Despite the great differences among laboratories, some feath-

ers/features/fears are common. 

7. Вставьте пропущенное слово: 

Rules exist to … the individual's risk. 

8. Восстановите правильный порядок слов в предложении: 

Scientists other use fields in types still laboratories will other of. 

9. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

Laboratory hazards are as varied as the subjects of study in laboratories 

and might include poisons infectious agents flammable explosive or ra-

dioactive materials moving machinery extreme temperatures lasers 

strong magnetic fields or high voltage. 

10. Найдите в словаре перевод следующих однокоренных слов: 

=>  experiment, experimental, experimentalist, experimentalize, ex-

perimentally, experimentation.                          .
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II. Текст  

Запомните следующие слова и словосочетания 

accumulate  eye-wash station requirement 

adhere to something  facilities glassware 

agent  fire extinguisher burette 

analysis of data collected first-aid safety goggles 

apparatus flammable specific 

approach to something fumes strictly prohibited 

associated with 

something 

hazard 

ventilator 

condenser 

pipette 

authorize for something inhale vapors funnel 

avoid measurement beaker 

cause serious injury occupational exposure crucible 

emergency poison burner 

explosive precautions flask 

 

LABORATORY 

A laboratory is a facility that provides controlled conditions in which 

scientific research, experiments, and measurement may be performed. Scien-

tific laboratories can be found in schools and universities, in industry, in gov-

ernment or military facilities, and even aboard ships and spacecraft. A labora-

tory might offer work space for just one to more than thirty researchers de-

pending on its size and purpose. 

Labs used for scientific research take many forms because of the differing 

requirements of specialists in the various fields of science. A physics lab 

might contain a particle accelerator or vacuum chamber, while a metallurgy 

lab could have apparatus for casting or refining metals or for testing their 

strength. A chemist or biologist might use a wet laboratory, while a psycholo-

gist's lab might be a room with one-way mirrors and hidden cameras in which 

to observe behavior. In some laboratories, such as those commonly used by 

computer scientists, computers (sometimes supercomputers) are used for ei-

ther simulations or the analysis of data collected elsewhere. Scientists in other 

fields will use still other types of laboratories. Despite the great differences 

among laboratories, some features are common. The use of workbenches or 

countertops at which the scientist may choose to either sit or stand is a com-

mon way to ensure comfortable working conditions for the researcher, who 

may spend a large portion of his or her working day in the laboratory. 
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LAB SAFETY 

In some laboratories, the conditions are no more dangerous than in any 

other room. In many labs, though, hazards are present. Laboratory hazards are 

as varied as the subjects of study in laboratories, and might include poisons; 

infectious agents; flammable, explosive, or radioactive materials; moving ma-

chinery; extreme temperatures; lasers, strong magnetic fields or high voltage. 

In laboratories where dangerous conditions might exist, safety precautions are 

important. Rules exist to minimize the individual's risk, and safety equipment 

is used to protect the lab user from injury or to assist in responding to an 

emergency. 

The Occupational Safety and Health Administration (OSHA) in the Unit-

ed States, recognizing the unique characteristics of the laboratory workplace, 

has tailored a standard for occupational exposure to hazardous chemicals in 

laboratories. This standard is often referred to as the "Laboratory Standard". 

Under this standard, a laboratory is required to produce a Chemical Hygiene 

Plan (CHP) which addresses the specific hazards found in its location, and its 

approach to them. 

CHEMISTRY LAB SAFETY 

The chemistry laboratory can be a place of discovery and learning. How-

ever, by the very nature of laboratory work, it can be a place of danger if 

proper common-sense precautions aren't taken. While every effort has been 

made to eliminate the use of explosive, highly toxic, and carcinogenic sub-

stances from the experiments which you will perform, there is a certain un-

avoidable hazard associated with the use of a variety of chemicals and glass-

ware. You are expected to learn and adhere to the following general safety 

guidelines to ensure a safe laboratory environment for both yourself and the 

people you may be working near. 

Attire: 

1. Safety goggles must be worn at all times while in the laboratory. This 

rule must be followed whether you are actually working on an experiment or 

simply writing in your lab notebook. You must wear safety goggles provided 

by the chemistry department. 

2. Contact lenses are not allowed. Even when worn under safety goggles, 

various fumes may accumulate under the lens and cause serious injuries or 

blindness.  

3. Closed toe shoes and long pants must be worn in the lab. Sandals and 

shorts are not allowed. 

4. Long hair must be tied back when using open flames. 

Conduct: 
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1. Eating, drinking, and smoking are strictly prohibited in the laboratory. 

2. No unauthorized experiments are to be performed. If you are curious 

about trying a procedure not covered in the experimental procedure, consult 

with your laboratory instructor. 

3. Never taste anything. Never directly smell the source of any vapor or 

gas; instead by means of your cupped hand, waft a small sample to your nose. 

Do not inhale these vapors but take in only enough to detect an odor if one 

exists. 

4. Coats, backpacks, etc., should not be left on the lab benches and stools. 

There is a hook rack along the back wall at either end of the lab. There are 

coat racks just inside the each entrance to the balance room at the back of the 

lab. Beware that lab chemicals can destroy personal possessions.  

5. Always wash your hands before leaving lab.  

6. Learn where the safety and first-aid equipment is located. This includes 

fire extinguishers, fire blankets, and eye-wash stations.  

7. Notify the instructor immediately in case of an accident. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. What is a laboratory? 

2. Where can scientific laboratories be found? 

3. How many researchers might work in the laboratory? 

4. Why do laboratories take many forms? 

5. Could a metallurgy lab have apparatus for casting or refining metals 

or for testing their strength? 

6. What kind of laboratory might be used by a chemist or biologist? 

7. Why are computers used in some laboratories? 

8. Despite the great differences among laboratories, some features are 

common, aren‘t they? 

9. What is a common way to ensure comfortable working conditions for 

the researcher? 

1. Обратите внимание на сочетаемость слова laboratory с другими слова-

ми для образования различных терминов и дайте русские эквиваленты 

этих терминов: 

computation 

  research  laboratory 

flying 

2. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу. (Приложение 6) 

сокращение развѐрнутая форма перевод 

BSc   

DNA   

3. Проверьте, можете ли вы правильно сформулировать по-английски 

правила поведения в лаборатории. Закончите предложения, встретив-

шиеся вам в тексте урока: 

⇒ Eating, drinking, and smoking are strictly … 

⇒ Never directly smell the source of any … 

⇒ Coats, backpacks, etc., should not … 

⇒ Always wash your hands before … 

⇒ Notify the instructor immediately … 
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

LABORATORY OF THE ANALYTICAL CHEMISTRY 

The chemical laboratory usually consists of one large room with a weigh-

ing room, a reagent room, and sometimes a dark room off it. The reagent 

room is used for storing chemicals and apparatus, and contains shelves of rea-

gent bottles, winchesters and carboys of acid.  

 The weighing room is specially constructed so as to be free from external 

disturbances. The balances usually stand on firm stone shelves. For weighing 

accurately small quantities of materials a microbalance is used, and for some 

physical purposes, a spring balance.  

 The laboratory itself is fitted with benches, sinks, fume cupboards or 

hoods, electric drying ovens, and steam ovens.  

The laboratory usually has facilities for glass blowing. Heating in the la-

boratory is generally done directly by the Bunsen burner. Micro-burners are 

used where a small flame is required, and Meker burners – where a large hot 

flame is necessary. 

Test tubes stand in a test-tube rack; they are held above the flame in 

wooden holder and washed out with the help of a test-tube brush.  

Solutions are heated in glass apparatus, such as beakers and flasks. Solids 

are usually heated in crucibles. Crucibles are fitted with lids.  

The laboratory glassware includes: tubes, test-tubes, evaporating dishes, 

funnels, weighing bottles, beakers, flasks of different shape, bulbs, glass rods, 

stoppers for closing bottles, pipettes which are employed for removing meas-

ured quantities of liquids from other vessels. The lower end is contracted to a 

narrow opening. The glass vessels also include cylinders and burettes. A bu-

rette is a graduated glass tube, from which the liquid may be run by means of 

a tap at the bottom. All glass things are kept in special racks.  

The laboratory is provided with different apparatus and devices. One of 

them, the desiccator, is used for drying materials. The condenser serves for 

cooling liquids and vapour. Every working place in the laboratory is supplied 

with a gas burner which serves for producing flames of different intensity. 

The burners are connected with the main gas line by a rubber tube. The flame 

of the burner can be regulated by a tap. Crucibles are used for igniting mate-

rials. They are made of different materials: iron, quartz, porcelian, clay, plati-

num, gold, etc.  

Everything in the laboratory has a definite place. Near each bench there is 

a sink with running water and a stand with a towel and soap for washing 
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hands. A large bottle with distilled water is placed on every bench since dis-

tilled water is necessary in almost every experiment. Powerful ventilators 

serve for purifying the air. They carry away harmful vapour and pungent 

odours.the ventillating hood also serves for carrying away laboratory fumes 

and disagreeable odours. 

Every laboratory is provided with the most commonly used organic and 

inorganic reagents. Materials that occur in large crystals are ground to a more 

or less fine state in a mortar. The mortars are made of porcelian, iron, steel, or 

agate. 

 

FROM CHEMICAL SCIENCE TO THE LAB 

Profiles Government agencies 

Name Paul Smith 

Age 35 

Job Separation scientist 

I studied Maths, Physics and Chemistry at A Level, then went on to do a 

BSc course in Chemistry with Physics at Plymouth Polytechnic. After gra-

duating I moved to the University of Leeds to carry on my scientific studies 

with a PhD in Physical Chemistry. 

My first job was a postdoctoral research position, also in Leeds. I was 

then offered a role as Head of the Analysis Laboratory at BHR Group Ltd, an 

independent group of technology companies specializing in fluid flow (e.g. 

water purification and waste disposal). 

Finally, I moved to my current role as a Separation Scientist at the Labor-

atory of the Government Chemist (LGC), Europe‘s largest independent ana-

lytical and diagnostic laboratory. LGC carry out chemical, biochemical and 

forensic analysis, DNA testing and genetic screening, research, method vali-

dation and consultancy. 

As a Separation Scientist I separate a range of different types of com-

pounds (pharmaceuticals, environmental contaminants, illegal drugs, etc.) 

from mixtures using several techniques, but mainly chromatography. I then 

have to identify the compounds, usually by using a spectroscopic technique 

such as mass spectrometry or ultra violet detection. 

The job involves developing different assays or methods for separating 

and extracting the compound I am interested in. 

For example, I have recently been working on a procedure for detecting 

cannabis in hair. Hair acts like a memory stick that stores information about 

everything a human has been doing. So, if somebody has been taking drugs 



Английский язык для химиков-технологов 

 

 
83 

on a regular basis then both the newest and the oldest bits of hair will contain 

traces of the drug. This is useful for Forensic Scientists as it tells them if 

somebody has been using drugs for a long time or has just taken them once. 

LGC is a contract research organisation so it looks to find work from larg-

er companies. Our sales staff visit other companies and sometimes invite a la-

boratory person, such as myself, along to answer some of the more technical 

questions. This is interesting as it allows me to see how other laboratories op-

erate. 

I enjoy working in a relaxed, friendly environment. The job is challenging 

and it is very rewarding when I am able to solve some quite tricky problems. 

Although LGC does recruit some people with A Levels, all the staff at man-

agement level have a science degree. Having a science degree is a major ben-

efit and allows quicker career progression as you already have a good deal of 

practical knowledge and are ready to apply it. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

 

HOME CHEMISTRY LAB 

How to set up a home chemistry lab 

Chemistry is science that usually involves laboratory experiments and 

projects. You may want to set up a home chemistry lab to aid in your investi-

gations. How do you do it? Here's some advice for setting up your own home 

chemistry lab. 

1. Define Your Lab Bench 

In theory, you could do your chemistry experiments anywhere, but if you 

live with other people you need to let them know which area contains projects 

which may be toxic or shouldn't be disturbed. There are other considerations, 

too, such as spill containment, ventilation, access to power and water, and fire 

safety. Common home locations for a chemistry lab include a garage, a shed, 

an outdoor grill and table, a bathroom, or a kitchen counter. I work with a 

fairly benign set of chemicals, so I use the kitchen for my lab. One counter is 

jokingly referred to as 'the counter of science'. Anything on this counter is 

considered off-limits by family members. It is a "do not drink" and "do not 

disturb" location. 

2. Select Chemicals for Your Home Chemistry Lab 

You're going to need to make decision. Are you going to work with chem-

icals which are deemed reasonably safe? Are you going to work with hazard-

ous chemicals? There is a lot you can do with common household chemicals. 

Use common sense and adhere to any laws governing chemical use. Do you 

really need explosive chemicals? Heavy metals? Corrosive chemicals? If so, 

what safeguards will you put in place to protect yourself, your family, and the 

property from damage? 

3. Store Your Chemicals 

My home chemistry lab only includes common household chemicals, so 

my storage is pretty simple. I have chemicals in the garage (usually those 

which are flammable or volatile), under-sink chemicals (cleaners and some 

corrosive chemicals, locked away from kids and pets), and kitchen chemicals 

(often used for cooking). If you are working with more traditional chemistry-

lab chemicals, then I recommend spending the money on a chemical storage 

cabinet and following storage recommendations listed on the chemicals. Some 

chemicals should not be stored together. Acids and oxidizers require special 
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storage. Here's a list of chemicals which should be kept separate from each 

other. 

4. Gather Lab Equipment 

You can order the usual chemistry lab equipment from a scientific supply 

company that sells to the general public, but many experiments and projects 

can be conducted using home equipment, like measuring spoons, coffee fil-

ters, glass jars, and string. 

5. Separate Home from Lab 

Many of the chemicals you might use can be safely cleaned from your 

kitchen cookware. However, some chemicals pose too great a health risk (e.g., 

any compound containing mercury). You may wish to maintain a separate 

stock of glassware, measuring utensils, and cookware for your home lab. 

Keep safety in mind for clean-up, too. Take care when rinsing chemicals 

down the drain or when disposing of paper towels or chemicals after your ex-

periment has been completed. 

 

DISTILLATION 

Distillation may be carried out simply in a retort or in a distilating flask 

connected through a condenser to a cooled receiver, often cooled by means of 

a freezing mixture in an ice bowl. In the Liebig condenser the vapour con-

denses in a long tube which is surronded by a water jacket in which the cold 

water circulates. The straem of cold water flows in at the bottom or cool end 

of the condenser and out at the top or hot end, so that the coolest part of the 

tube meets the coldest water, and as the water reaches the hotest part of the 

condenser, it is less cool. By this application of the counter-current principle a 

uniform temperature-drop along the condenser is ensured, and hence, as effi-

cient cooling as possible. The distillate is collected in the receiver. 

 

DRYING 

A desiccator is a vessel in which a dry atmosphere can be maintained, and 

which can be made gas-tight. It is employed for a variety of purposes. Cru-

cibles are allowed to cool, before weighing in the desiccator; weighing bottles 

containing substances for analysis may be kept therein; crystals may be dried, 

or liquids evaporated, especially in the vacuum  form of apparatus. The drying 

agent, sulphuric acid with or without pumice, or anhydrous calcium chloride, 

is placed in the lower part of the vessel. Calcium chloride is preferrable to a 

liquid in an apparatus which has to be carried to and fro, and for vacuum de-

siccators sulphuric acid should not be used. The drying of a solid substance 

may be assisted greatly by spreading it on a porous clay plate, especially if it 
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is finely divided. The clay absorbs the water slowly; the drying may be further 

accelerated by placing the plate in the vacuum desiccator. Great care must be 

exercised in the drying of all substances which are affected by heat, as, e.g. 

salts containing water of crystallisation. Such bodies must be dried at low 

temperatures. 

In washing and drying gases water may be used for removing soluble im-

purities which are themselves sparingly soluble in water. If the gas is soluble 

in water, its saturated solution may be employed to wash it. for drying, sul-

phuric acid is generally used. 

Calcium chloride may also be used for drying most gases. For ammonia 

caustic potash or quicklime in small pieces may be used. For the most com-

plete drying of gases phosphorous pentoxide is employed. 

Liquids my be dried by the use of the above or other materials. The liquid 

and the desiccating agent are placed together in a dry flask, which is then 

tightly closed and allowed to stand for several hours to remove completely the 

moisture.care must be taken to avoid the use of a dehydrating agent which is 

soluble in, or has a chemical action upon, the liquid to be dried. For example, 

basic liquids like aniline must not be dried with acid agents such as phosphor-

ous pentoxide, nor yet with calcium chloride or zinc chloride. 

 

PRECIPITATION 

When we mix solutions containing two bodies which can, by interaction, 

produce another substance insoluble or little soluble in the solvent, then the 

new substance separates from the liquid in the form of a precipitate. Thus, 

when barium chloride and sodium sulphate are dossolved separately in water, 

and the solutions mixed, barium sulphate is at once separated as a white pre-

cipitate . It is practically insoluble in water.  

Precipitation may take place slowly or rapidly, according as the precipi-

tated substance is more or less soluble in the solvent. A change in the compo-

sition of the solvent often brings about precipitation or rapid crystallization. 

The rate of precipitation is often increased by vigorous stirring or shaking in a 

tightly stoppered precipitation jar. In all cases the solution should be constant-

ly stirred while the precipitation is added, to ensure thorough mixing. A large 

excess of the precipitant should be avoided, when possible, to facilitate sub-

sequent washing. A crystalline or granular precipitate is always more easily 

washed and filtered than a gelatious one. Before proceeding to filter, the su-

pernatant liquid, which is usually clear, should be tested with afew drops 

more of the precipitant, to make sure that precipitation is complete. It is ad-

visable to allow the precipitate to settle, and to filter the clear liquid first. The  
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precipitate may then be washed by decantation, that is by mixing it with fresh 

solvent and again allowing to settle. 

Perfect washing of the precipitate is of the utmost importance. It may be 

partly done by decantation, but must be completed on the filter. The washing 

is continued until a few drops of a filtrate collected in a clean test-tube show 

no traces of impurities. 
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Урок 7 

Reading the Periodic Table 
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I. Предтекстовые упражнения 

1. Вспомните, что представляет собой независимый причастный оборот 

(абсолютная номинативная конструкция) в английском языке (Приложе-

ние 1, §11). 

2. На примере предложения из текста проанализируйте значение и упот-

ребление независимого причастного оборота и правила его перевода на 

русский язык в зависимости от позиции (препозитивной или постпози-

тивной) в предложении: 

In 1863 there were 56 known elements with a new element being dis-

covered at a rate of approximately one per year. 

3. Проанализируйте предложение с препозитивным независимым прича-

стным оборотом и сравните его перевод с переводом предыдущего 

предложения: 

With the prices going higher, it is becoming increasingly difficult to 

make both ends meet. 

4. Измените, где это необходимо, порядок слов в предложении для вос-

становления смысла. Проверьте себя по тексту: 

The elements the most small are widely atomic diffused which have 

weights. 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

We must expect the discovery of many unknown elements. (yet) 

6. Выберите правильное слово: 

They both constructed their tables in a similor/similar/simian manner. 

7. Вставьте пропущенное слово: 

The magnitude of the atomic weight determines the character of the 

element, just as the magnitude of the … determines the character of a 

compound body. 

8. Одно из перечисленных слов является синонимом слова concept. На-

зовите это слово: 

concept: plan, thesis, illusion, idea, evidence, argument. 
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9. Запомните русские эквиваленты следующих слов и словосочетаний и 

используйте их при переводе текста: 

by listing the elements – путѐм перечисления элементов 

empty space – пустое пространство 

to switch adjacent elements – поменять местами смежные (соседние) 

элементы 

the orbital arrangement of electrons – расположение электронов на 

орбите 

missing elements – недостающие элементы 

10. Найдите в словаре перевод следующих однокоренных слов: 

⇒ period, periodic(al), periodically, periodicity 
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II. Текст  

Запомните следующие слова и словосочетания  

according to something  discover  rate  

arrange  exhibit  recognize  

assist in something  identify  relative  

attempt  pattern  similar  

correspond to something  predict  valence or valency 

criticize 

atom 

valence 

property  

molecule 

capacity 

virtually identical  

mesure 

abundance 

 

THE PERIODIC TABLE 

In 1863 there were 56 known elements with a new element being discov-

ered at a rate of approximately one per year. 

Other scientists had previously identified periodicity of elements. John 

Newlands described a Law of Octaves, noting their periodicity according to 

relative atomic weight in 1864, publishing it in 1865. His proposal identified 

the potential for new elements such as germanium. The concept was criticized 

and his innovation was not recognised by the Society of Chemists until 1887. 

Another person to propose a periodic table was Lothar Meyer, who published 

a paper in 1864 describing 28 elements classified by their valence, but with no 

prediction of new elements. 

After becoming a teacher, Mendeleev wrote the definitive textbook of his 

time: Principles of Chemistry (two volumes, 1868–1870). As he attempted to 

classify the elements according to their chemical properties, he too noticed 

patterns that led him to postulate his periodic table. Mendeleev was unaware 

of the earlier work on periodic tables going on in the 1860s. He made the fol-

lowing table, and by adding additional elements following this pattern, devel-

oped his extended version of the periodic table. 

On 6 March 1869, Mendeleev made a formal presentation to the Russian 

Chemical Society, entitled The Dependence between the Properties of the 

Atomic Weights of the Elements, which described elements according to both 

atomic weight and valence. This presentation stated that 

 The elements, if arranged according to their atomic weight, exhibit an 

apparent periodicity of properties. 

 Elements which are similar regarding their chemical properties have 

atomic weights which are either of nearly the same value (e.g., Pt, Ir, Os) 

or which increase regularly (e.g., K, Rb, Cs). 

 The arrangement of the elements in groups of elements in the order of 
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their atomic weights corresponds to their so-called valencies, as well as, 

to some extent, to their distinctive chemical properties; as is apparent 

among other series in that of Li, Be, B, C, N, O, and F. 

 The elements which are the most widely diffused have small atomic 

weights. 

 The magnitude of the atomic weight determines the character of the 

element, just as the magnitude of the molecule determines the character 

of a compound body. 

 We must expect the discovery of many yet unknown elements – for 

example, two elements, analogous to aluminium and silicon, whose 

atomic weights would be between 65 and 75. 

 The atomic weight of an element may sometimes be amended by a 

knowledge of those of its contiguous elements. 

 Certain characteristic properties of elements can be foretold from their 

atomic weights. 

Mendeleev published his periodic table of all known elements and pre-

dicted several new elements to complete the table. Only a few months after, 

Meyer published a virtually identical table. 

They both constructed their tables in a similar manner by listing the ele-

ments in a row or column in order of atomic weight and starting a new row or 

column when the characteristics of the elements began to repeat. The success 

of Mendeleev's table came from two decisions he made: The first was to leave 

empty spaces in the table when it seemed that the corresponding element had 

not yet been discovered. Mendeleev was not the first chemist to do so, but he 

was the first to be recognized as using the trends in his periodic table to pre-

dict the properties of those missing elements, such as gallium and germanium. 

The second decision was to ignore the order suggested by the atomic weights 

and switch adjacent elements, such as cobalt and nickel, to better classify 

them into chemical families. With the development of theories of atomic 

structure, it became apparent that Mendeleev had listed the elements in order 

of increasing atomic number. 

There are many ways the Periodic Table can be used. The table can be 

used to find the atomic number. The atomic weight is also indicated in the ta-

ble. The orbital arrangement of electrons is shown for each of the elements. 

The common oxidation states are given. For most elements these numbers are 

the same as the valence numbers. 
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The table enables us to recognize families of elements. And at last the ta-

ble can be used to predict the properties of the elements. The fact that the Pe-

riodic Table can assist in predicting properties of elements has helped in the 

discovery of missing elements. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. Who described a Law of Octaves? 

2. What happened in 1865? 

3. John Newlands‘ proposal identified the potential for new elements 

such as germanium, didn‘t it? 

4. Was John Newlands‘ concept criticized? 

5. Did Lothar Meyer publish a paper describing 28 elements classified 

by their valence? 

6. When were two volumes of Principles of Chemistry written by Men-

deleev? 

7. What was the title of Mendeleev‘s formal presentation in 1869? 

8. What was described in Mendeleev‘s formal presentation to the Rus-

sian Chemical Society? 

9. Mendeleev predicted several new elements to complete the table, 

didn‘t he? 

10. What kind of decisions were made by Mendeleev? 

11. Mendeleev was the first to be recognized as using the trends in his 

periodic table to predict the properties of gallium and germanium, wasn‘t he? 

12. Are there many ways the Periodic Table can be used? 

13. The table enables us to recognize families of elements, doesn‘t it? 

14. Can the table be used to predict the properties of the elements? 

1. Обратите внимание на сочетаемость слова element с другими словами 

для образования различных терминов и дайте русские эквиваленты этих 

терминов: 

  chemical  

detecting  

earthy 
         element 

sensitive 

thermal  

   trace  
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2. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу.(Приложение 6) 

сокращение развѐрнутая форма перевод 

class.   

V. (=vol.)   

e.g.   

3. Переведите на русский язык латинское выражение per annum и 

вспомните его синоним из текста. 
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

HISTORICAL BACKGROUND OF ELEMENTS 

One meet the idea of an element very early in our study of chemistry. The 

ancients suspected that there must be some very simple substances from 

which more complicated ones were built. At one time they thought that every-

thing might be made up of earth, air and water; these got the name "element" 

which comes from the same word as "elementary" or simple. 

This idea, though wrong, is still a rather important one. The first man to 

recognize the modern type of element was Robert Boyle in the middle of se-

venteenth century. His idea was that an element was just something which 

could not be broken down chemically into anything simpler. He knew of met-

als like iron, copper, tin, lead, gold and silver and non-metals like carbon and 

sulphur, all the gases being called "air".In the years since Boyle first defined 

an element in the modern sense over one hundred different ones have been 

defined. Some of these are rather common and well-known but quite a lot are 

man-made. Examples are mendeleyevium, nobelium and laurencium. One of 

the first distinctions between elements was the division into metals and non-

metals. 

One may be able to devise other ways of distinguishing metals from non-

metals. We have seen that a dull-red mercuric oxide is decomposed into mer-

cury and oxygen. The weights of oxygen and mercury obtained are together 

equal to the weight of mercuric oxide. Similarly, water is decomposed by 

electrolysis into oxygen and hydrogen. No chemist, however, has been able to 

separate any other substances from mercury, oxygen or hydrogen: these three 

substances are known, therefore, as elements. An element is a substance 

which, so far as is known, contains only one kind of atom. It has been found 

possible to resolve all known substances into about 117 elements: many of 

these elements are rare, and relatively few are common in nature. 

Astronomers have found that the same elements which are common on 

Earth, e.g. nitrogen, carbon and hydrogen, are also the commonest in the Sun 

and other stars. Thus elements are the primary building materials of the Un-

iverse. 
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QUESTIONS ON CHEMISTRY 

What is an atom? 

An atom is made up of a dense central nucleus that consists of positive 

protons and neutral neutrons bound together by an electromagnetic force. This 

nucleus is enveloped in a cloud of negatively charged electrons. When a 

group of atoms bind with each other they form a molecule. 

Where do you find an atom? 

All elements are made out of atoms. What's more all the atoms of an ele-

ment are completely identical. However you should note that atoms of differ-

ent elements are completely different. Atoms of different elements can come 

together to form compounds. What is interesting is when there is a chemical 

reaction, atoms are not made, destroyed or changed. You are always left with 

the same number of atoms that you had at the beginning of the reaction. 

How much do they weigh? 

You may wonder how heavy these building blocks weigh. An Italian 

chemist called Amadeo Avogadro did. While doing research on gases, Avo-

gadro realised that it was possible to measure the ratio of the atomic masses. 

What this meant was that if he measured a litre of oxygen and found that it 

was 16 times more than that of hydrogen, then it could be assumed that the 

atomic mass of oxygen was 16 times more than hydrogen. 

Based on atomic weight, and using carbon as a standard atomic weight a 

relative scale of elements could be created by Avogadro. Yet it was Dimitri 

Mendeleev, a Russian chemist who invented the first periodic table which 

lists out elements by increasing atomic mass.  

 What is the relation between the number of protons and the number 

of electrons in an atom? 

All atoms are electrically neutral. Since protons are positively charged and 

electrons are negatively charged they must equal each other if the atom is to 

remain neutral. 

Therefore, in any atom the number of protons must equal the number of 

electrons. Thus a hydrogen atom has one proton and one electron. 

 What is meant by the atomic weight of an element? 

a) The number of protons in any atom equals the number of electrons in 

that atom. This number is used to identify an element and is called the atomic 

number of the element. For example, the atomic number of hydrogen, which 

has one proton, is 1. The atomic number of helium, which contains two pro-

tons, is 2, and so on. 

b) Although all atoms have weight, the weights, in usual terms, are very, 
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very small. Therefore, to avoid using minute quantities, numbers expressing 

the comparative weights of atoms are used. These numbers are called the 

atomic weights of elements. They are not actual weights of atoms but are 

comparisons of actual weights with the weight of the standard atom set at ar-

bitrary number. 

Atomic weights were based on a standard which is 
12

 C. 

Can the same element have different atomic weights? 

Atoms of the same element often have different atomic weights. These dif-

ferences are due to differences in the number of neutrons in their nuclei. 

When atoms of the same element have different weights they are called iso-

topes of the element. This difference in atomic weight does not change the 

chemical properties but it does have an effect upon the nuclear properties of 

the atom or its radioactivity. 

MOLECULES 

As an atom is the smallest part of an element, and as a compound must 

contain at least two elements, it follows that the smallest part of a compound 

that can exist must contain at least two different atoms. This is called a mole-

cule. Although the atoms of elements take part in chemical reactions, they 

very often do not normally exist as single atoms when they are free. The 

atoms of such gases as oxygen, hydrogen, nitrogen and chlorine may be con-

sidered as very friendly ones, as they almost always occur in pairs, each pair 

forming a molecule, the smallest particle able to exist alone. On the other 

hand, the atoms of such gases as argon, helium and neon seem to prefer to 

remain alone. As the molecules of these gases contain only one atom, they 

are said to be monoatomic in contrast to the former which are diatomic. 

Some compounds are so complex that a single molecule may contain sev-

eral hundreds of atoms and be quite large in comparison with a molecule of 

hydrogen, the smallest of all. It is possible to take photographs showing the 

way in which such large molecules are made up by means of a special type of 

microscope called an electron microscope, but these molecules are still too 

small to be seen through the most powerful of optical microscopes. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты. 

 

THE THEORIES OF PERIODIC TABLE 

During the nineteenth century, many chemists tried to arrange the ele-

ments in an order which related to the size of their atoms and also showed 

regular repeating patterns in their behaviour or properties. The most success-

ful attempt was published by the Russian, Dimitri Mendeleev, in 1869, and 

still forms the basis of the modern periodic table. 

Periodic table  

Both the physical properties and chemical properties of an element and 

its compounds are related to the position of the element in the periodic table. 

This relationship has led to the table being divided into groups and periods. 

The arrangement of the elements starts on the left of period 1 with hydrogen 

and moves in order of increasing atomic number from left to right across each 

period in turn. 

Period 

A horizontal row of elements in the periodic table. There are seven pe-

riods in all. Period 1 has only two elements - hydrogen and helium. Periods 2 

and 3 each contain eight elements and are called the short periods. Periods 4, 

5, 6 and 7 each contain between 18 and 32 elements. They are called the long 

periods. Moving from left to right across a period, the atomic number increas-

es by one from one element to the next. Each successive element has one 

more electron in the outer shell of its atoms. All elements in the same period 

have the same number of shells, and the regular change in the number of elec-

trons from one element to the next leads to a fairly regular pattern of change 

in the chemical properties of the elements across a period. 

 

ATOMIC STRUCTURE 

Matter is composed of tiny particles called atoms. The atom is a complex 

unit of various particles, the most important of which are electrons, protons, 

and neutrons. These particles have different properties. Electrons are tiny, very 

light particles that have a negative electrical charge (-). Protons are much larger 

and heavier than electrons and have the opposite charge, protons have a positive 

charge. Neutrons are large and heavy like protons, however neutrons have no 

electrical charge. Each atom is made up of a combination of these particles. 

The difference between atoms of different elements are due to
1 

differences 

in the number of protons and neutrons in the nucleus and to differences in the 
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arrangement of the electrons surrounding the nucleus. The mass of the atom is 

concentrated almost entirely in the nucleus. 

The chemical properties of different elements can be explained by the 

structure of the atom. Chemical changes involve a shifting of outer (valence) 

electrons so that a shell is achieved. The activity of metals and non-metals is 

related to the size of the atom and to the number of electrons in the external 

orbit. 

The valence or combining capacity of an atom is determined by the num-

ber of electrons it gains, loses or shares in chemical combinations with atoms 

of other elements. Atoms also may be joined to other atoms by sharing pairs 

of electrons. This process produces covalent compounds. These are generally 

gases or liquids with low boiling points. Oxidation involves the loss of elec-

trons by the element. The process is accompanied by an algebraic increase
2
 in 

valence. Reduction, on the other hand,
3
 involves a gain of electrons by the 

substance reduced. This process is accompanied by an algebraic decrease
4
 in 

valence. 

 

SILICON 

The element silicon is second to oxygen in abundance in the crust of the 

earth, of which it constitutes about 28 per cent. It never occurs free, but only 

in combination with oxygen or with oxygen and metals in the silicate miner-

als, which compose most of the earth's crust. 

Quartz is a crystalline form of silicon dioxide, SiO2, commonly called sili-

ca. On forming by slow deposition from solution in water during centuries, it 

is crystallized. At other times the silica by separating from solution as a co-

lourless gel is gradually dried and compacted into flint. Flint is found in clay 

beds in all parts of the world. 
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Living organisms sometimes employ calcium carbonate and sometimes si-

lica as a skeleton or supporting structure. Silica is plentiful, too, in most 

grasses and cereals. The fibers of bamboo have much silica, and the feathers 

of certain birds may have about 40 per cent silica. Even the human body con-

tains minute amounts of silica. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Урок 8 

Pride of Russian Science 
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I. Предтекстовые упражнения 

1. Вспомните, в каких функциях может употребляться инфинитив в анг-

лийском предложении (Приложение 1, §12). 

2. В тексте урока инфининив встречается в трѐх функциях: прямого до-

полнения к глаголу, обстоятельства результата и определения. Опре-

делите, какому предложению соответствует каждая из этих функций и 

переведите предложения на русский язык с учѐтом правил перевода ин-

финитива. (Приложение 1, §10) 

⇒ Using the table, he predicted the properties of elements yet to be dis-

covered. 

⇒ The Nobel Committee for Chemistry recommended to the Swedish 

Academy to award the Nobel Prize in Chemistry for 1906 to Mende-

leev. 

⇒ He was not awarded it because of the argument that the periodic sys-

tem was too old to acknowledge its discovery in 1906. 

3. На примере предложения из текста покажите разницу между пись-

менной и устной формой обозначения дат (Приложение 1, §13): 

He resigned from Saint Petersburg University on 17 August 1890. 

4. Образуйте существительные от следующих глаголов, дайте их рус-

ские эквиваленты и используйте эти эквиваленты при переводе: 

английский глагол английское 

существительное 

русский эквивалент 

contribute   

think   

introduce   

argue   

discover   

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

Though Mendeleev was honored by scientific organizations all over 

Europe, he resigned from the University. (widely) 

6. Выберите правильное слово: 

He transcribed/transacted/transformed Saint Petersburg into an inter-

nationally recognized center for chemistry research. 
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7. Вставьте пропущенное слово: 

He was elected a … of the Royal Academy of Sciences. 

8. Приведѐнные ниже английские словосочетания можно использовать 

для характеристики личности человека или его статуса. Найдите им рус-

ские соответствия и воспользуйтесь ими при переводе текста: 

⇒ a chemist of genius 

⇒ first-class physicist 

⇒ a fruitful researcher 

⇒ a thorough expert 

⇒ an original thinker 

9. Обратите внимание на несоответствие русских и английских предло-

гов в следующих случаях: 

вклад в …              contribution to … 

эксперт (специалист) в …  expert of … 

в возрасте …    at the age of … 

10. Найдите в словаре перевод следующих однокоренных слов: 

⇒ invent, inventor (=inventer), invention, inventive, inventiveness 

 

 

 

 

 



Английский язык для химиков-технологов 

 

 
106 

II. Текст  

Запомните следующие слова и словосочетания 

acknowledge  contribute to something  invent  

adjacent fields  found resign  

award  introduce something to 

something 

thorough  

 

DMITRI MENDELEEV 

  

Dmitri Mendeleev in 1897. 

Born: Dmitri Ivanovich Mendeleev, 8 Febru-

ary 1834, Verkhnie Aremzyani, Russian Em-

pire. 

Died: 2 February 1907 (aged 72), St. Peters-

burg, Russian Empire. 

Nationality: Russian. 

Fields: Chemistry, physics and adjacent fields. 

Alma mater: Saint Petersburg University. 

Notable students: Dmitri Petrovich Konova-

lov, Valery Gemilian, Alexander Baykov. 

Known for: Inventing the Periodic table of 

chemical elements. 

Dmitri Ivanovich Mendeleev was a Russian chemist and inventor. He 

created the first version of the periodic table of elements. Using the table, he 

predicted the properties of elements yet to be discovered. 

Mendeleev made other important contributions to chemistry. The Russian 

chemist and science historian Lev Chugaev has characterized him as "a chem-

ist of genius, first-class physicist, a fruitful researcher in the fields of hydro-

dynamics, meteorology, geology, certain branches of chemical technology 

(explosives, petroleum, and fuels, for example) and other disciplines adjacent 

to chemistry and physics, a thorough expert of chemical industry and industry 

in general, and an original thinker in the field of economy." Mendeleev was 

one of the founders, in 1869, of the Russian Chemical Society. He trans-

formed Saint Petersburg into an internationally recognized center for chemi-

stry research. 

Mendeleev worked on the theory and practice of protectionist trade and on 

agriculture. Also he is given credit for the introduction of the metric system to 

the Russian Empire.                                           .



Английский язык для химиков-технологов 

 

 
107 

Though Mendeleev was widely honored by scientific organizations all 

over Europe, he resigned from Saint Petersburg University on 17 August 

1890. 

In 1905, Mendeleev was elected a member of the Royal Swedish Acade-

my of Sciences. The following year the Nobel Committee for Chemistry rec-

ommended to the Swedish Academy to award the Nobel Prize in Chemistry 

for 1906 to Mendeleev for his discovery of the periodic system. However, he 

was not awarded it because of the argument that the periodic system was too 

old to acknowledge its discovery in 1906. 

In 1907, Mendeleev died at the age of 72 in Saint Petersburg from in-

fluenza. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. When and where was D.I. Mendeleev born? 

2. What did Mendeleev create? 

3. Mendeleev predicted the properties of elements yet to be discovered, 

didn‘t he? 

4. What kind of contributions to chemistry were made by Mendeleev? 

5. Was he one of the founders of the Russian Chemical Society? 

6. Did he transform Saint Petersburg into an internationally recognized 

center for chemistry research? 

7. Who introduced the metric system to the Russian Empire? 

8. When did Mendeleev resign from Saint Petersburg University? 

9. Was Mendeleev elected a member of the Royal Swedish Academy of 

Sciences in 1890 or in 1905? 

10. What happened in 1906? 

1. Помимо периодической таблицы Менделеева (periodic table) запомни-

те русско-английские соответствия названий некоторых других таблиц: 

conversion (=equivalent)     пересчѐта (перевода мер)  

integral       интегралов 

multiplication     table   таблица           умножения 

mortality             статистическая таблица  

смертности 

numerical       чисел 
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2. С помощью таблицы химических элементов проверьте, правильно ли 

вы пишете и произносите их по-английски (Приложение 2). 

ТАБЛИЦА ХИМИЧЕСКИХ ЭЛЕМЕНТОВ 

Ac Be Cm F Hg Lu Ni Pr Se Ti 

Ag Bi Co Fe Ho Md No Pt Si Tl 

Al Bk Cr Fm In Mg Np Pu Sm, Sa Tu, Tm 

Am Br Cs Fr Ir Mn O Ra Sn U 

Ar, A C Cu Ga J, I Mo Os Re Sr V 

As Ca Dy Gd K N P Rh Ta W 

At Cd Em Ge Kr Na Pa Rz Tb Xe 

Au Ce Er H La Nb Pb S Te Y, Yt 

B Cf Es He Lw Nd Pd Sb Te Yb 

Ba Cl Eu Hf Li Ne Pm Sc Th Zn 

         Zr 

 

3. Определите, правильны ли следующие утверждения. Проверьте себя 

по тексту: 

⇒ Mendeleev created the third version of the periodic table of ele-

ments. 

⇒ Mendeleev was one of the founders, in 1873, of the Russian Chemi-

cal Society. 

⇒ Mendeleev was given credit for the introduction of the metric system 

to Russia. 

⇒ Mendeleev was elected a member of the Royal British Academy of 

Sciences. 

⇒ Mendeleev was an outstanding Russian chemist and inventor. 
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IV. Дополнительный текст для просмотрового чтения с последую-

щим переводом с листа 

 

COMMEMORATION 

A number of places and objects are associated with the name and 

achievements of Dmitri Mendeleev. 

In Saint Petersburg his name was given to the National Metrology Insti-

tute dealing with establishing and supporting national and worldwide stan-

dards for precise measurements. 

In the Twelve Collegia building, now being the centre of Saint Petersburg 

State University and in Mendeleev's time – Head Pedagogical Institute – there 

is Dmitri Mendeleev's Memorial Museum Apartment with his archives. The 

street in front of these is named after him as Mendeleevskaya liniya (Mende-

leev Line). 

In Moscow there is D. Mendeleyev University of Chemical Technology of 

Russia. 

After him was also named mendelevium, which is a synthetic chemical 

element with the symbol Md (formerly Mv) and the atomic number 101. It is 

a metallic radioactive transuranic element in the actinide series, usually syn-

thesized by bombarding einsteinium with alpha particles. 

A large lunar impact crater Mendeleev that is located on the far side of the 

Moon, as seen from the Earth, also bears the name of the scientist. 

Russian Academy of Sciences yearly awards since 1998 Mendeleev Gol-

den Medal (originally started by USSR Academy of Sciences in 1962) for 

achievements in chemical science and technology. 

 

 

Mendeleev medal 

 

 



Английский язык для химиков-технологов 

 

 
111 

V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты. 

 

MENDELEEV UNIVERSITY OF CHEMICAL TECHNOLOGY 

OF RUSSIA (MUCTR) 

In 1898 Moscow Industrial School was founded. It was a new type of an 

educational institution at that time. In 1902, when the construction of the spe-

cially designed building was completed, the Industrial School moved to Mi-

usskaya Square. The Mendeleev Institute was founded in 1920 on the basis of 

Moscow Industrial School. Since that time it has grown into a famous univer-

sity. There are 13 faculties and several colleges: Higher College of Chemical 

Engineering, Russian Academy of Science Higher Chemical College and In-

ternational Higher College of Information Computer Systems. About 6000 

students (including foreign) and 400 postgraduates and trainees are studying 

at the Mendeleev University now. Its graduates are outstanding scientists, pol-

iticians, leaders of research centres and industrial enterprises, famous busi-

nessmen, showmen and bankers. 

A lot of Members and Associate Members of the Russian Academy of 

Science, professors work at the Mendeleev University. It is acknowledged as 

an international centre of chemistry and chemical technology. Its main recent 

scientific developments are new environmentally safe chemical processes, 

composite and engineering materials based on polymers and silicates and ma-

terials applicable in various branches of science and industry. 

Major courses are: 

 Chemical Technology of Carbonaceous Materials 

 Chemical Technology of plastics 

 Chemistry and Technology of Polymeric Film-Forming Materials 

 Petrochemical Synthesis 

 Chemical Technology of Organic Dyes  

 Chemical Technology of Ceramics and Refractories 

 Chemical Technology of Glass and Glassceramics 

 Technology of Inorganic Substances 

 Technology of Electrochemical Productions 

 Chemical Physics and Technology of Nitrogen Compounds 

 Chemistry and Technology of Macromolecular Compounds 
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 Chemistry and Technology of Organic Synthesis 

 Technology of Isotopes and Pure Substances 

 Radioecology and Chemistry of High Energy 

 Technology of Rare and Dispersed Elements 

 Chemical Technology of Materials for Quantum 

 Electronics and Electronic Devices 

 Cybernetics of Chemical Processes 

 Production Automatics 

 Computer Systems in Chemistry and Chemical Technology 

 Industrial Ecology 

 Technology of Biosphere Protection 

 Industrial Biotechnology 

 Material Technology and Production Engineering of New Materials 

 Membrane Technology 

 Chemistry Teaching 

 Marketing 

 Management 

 Sociology 

 

SCIENTIFIC WORK IN MENDELEEV UNIVERSITY OF CHEMI-

CAL TECHNOLOGY OF RUSSIA (MUCTR) 

The research carried out in Mendeleev University of Chemical Technol-

ogy of Russia (MUCTR) involves just about all branches of chemistry, 

chemical technology, biotechnology, as well as a lot of divisions of knowl-

edge having nothing with chemistry. One of the priority lines is energy re-

source saving and chemical technology safety. 

Creating inorganic materials of the new generation is given priority as 

well. The scientists of Mendeleev University develop modern technologies of 

construction materials. One of them is synthetic granite sygran. It is highly 

competitive with the natural materials in its mechanical properties. Glass ce-

ramics are used for decorating in constructing. The scientists were awarded 

the State Prize for advances in making the materials.  

The research works in the field of making materials for nuclear energy in-

dustry have been carried out in the University since 1949. The first work in 



Английский язык для химиков-технологов 

 

 
113 

this direction includes that of academicians Kurchatov and Zhavoronkov. 

Nowadays the scientists of the University keep on dealing with the problems 

of nuclear power engineering safety. 

The achievements in the field of rare-earth and dissimilar metals are par-

ticularly concerned with rhenium, zirconium, and hafnium. 

The scope of zirconium application is wide enough. It is used in the power 

engineering for making fuel elements of nuclear power plants and for making 

modern kinds of ceramics. It is going to be applied in making ceramics for 

cylinders of internal-combustion engines as well as for making jewellery fi-

nets. 

More than 300 textbooks have been published. Mendeleev University car-

ries out research works under the programs designed in the Department of 

education of the Russian Federation. MUCTR has been assigned to be at the 

head of the major ‗Chemical Technologies‘ program. 

The scientists of Mendeleev University solve the problems of removing or-

ganic and inorganic compounds and heavy metal components from wastewa-

ter. They also solve the questions of nuclear power plant sewage purification 

and water treatment for thermoelectric power stations as well as drinking wa-

ter purification. Advantages of the method are evident. Power inputs are the 

lowest, chemical reagents are not used in this case. It makes possible to reuse 

the purified water. The wastewater purification techniques have been applied 

in more than 60 Russian and foreign enterprises. 

Mendeleev University of Chemical Technology of Russia has been direct-

ing the work of chemistry and applied chemistry Head Council attached to 

Ministry of Education of Russia. It involves 101 universities from all regions 

of our country. Conferences on an exchange of experience, seminars of young 

scientists take place regularly. There are joint publications. Head Council is a 

coordinator of the fundamental research work of the University. 

More than 15 research schools of scientists being up to world standard 

work in MUCTR to date. Among them there are: theory of chemistry; theory 

of applied chemistry; inorganic materials of new generation; polymeric mate-

rials; new industrial processes and devices for environmental protection; inor-

ganic substances and electrochemical processes; organic substance synthesis; 

materials for nuclear power engineering; energy-saturated materials and 

goods. 
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Priority lines of research work at the university: 

Energy and resource-saving technologies; Inorganic materials of the new 

generation; Chemistry and technology of Polymers;Varnishes and paints, 

film-forming materials; Composite and structural materials; Petrochemistry 

and oil refining; Membrane technologies; Materials and technologies for 

atomic industry; Construction materials, finishing and decorative materials; 

Materials for medicine and health protection; Biotechnology; environmental 

protection; Nanotechnologies; Technology of inorganic substances and elec-

trochemical changes; Energy saturated materials and compositions; Materials 

for electronic engineering; Sustainable development problems; Industrial 

safety; Information technologies. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Урок 9 

Chemical Engineering 
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I. Предтекстовые упражнения 

1. Вспомните, что собой представляет английский комплекс с инфини-

тивом, и какие инфинитивные комплексы вам известны  

(Приложение 1, §14). 

2. На примере следующих предложений из текста определите название 

инфинитивного комплекса и его функцию (Приложение 1, §§ 15, 16, 17). 

Переведите предложения на русский язык: 

⇒ Some would consider an oil refinery to be a chemical plant. 

⇒ It is possible for some units to operate continuously. 

⇒ If a process appears to be profitable, then other factors are consi-

dered. 

3. Предложения с комплексом ―Именительный падеж с инфинитивом‖ и 

глаголом в страдательном залоге могут быть преобразованы в предло-

жения с комплексом ―Объектный падеж с инфинитивом‖ с глаголом в 

действительном залоге (и обратно). Определите, в каком из трѐх пред-

ложений предыдущего упражнения возможны подобные преобразования 

и выполните эти преобразования. 

4. Определите значения следующих глаголов в инфинитивной форме и 

используйте эти значения в нужной форме при переводе: 

to manufacture, to locate, to establish, to eliminate, to convert, to com-

mercialize 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

During this solution process cost studies are used as an initial screening 

to eliminate unprofitable designs. (typically) 

6. Выберите правильное слово: 

Today, the fundamental prospects/aspects/suspects of designing chemi-

cal plants are done by chemical engineers. 

7. Вставьте пропущенное слово: 

Chemical plants typically use … processes. 

8. Уберите из предложения лишнее слово: 

Chemical plants use special equipment, units, posters and technology in 

the processes. 
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9. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

In continuous operation all steps are ongoing continuously in time. 

10. Найдите в словаре перевод следующих однокоренных слов: 

=>  industrial, industrialist, industrialized, industrially, industry 
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II. Текст  

Запомните следующие слова и словосочетания 

although fluid process 

approximate haphazard profit 

batch initial raw material 

beverage manufacture remove 

capacity natural gas sensitive  

consider factors nowadays simultaneous 

constraints oil refinery typically 

continuous on a large scale unprofitable 

costs otherwise utilize 

efficient petrochemical via something 

eliminate pollute  

 

CHEMICAL PLANT 

A chemical plant is an industrial process plant that manufactures (or oth-

erwise processes) chemicals, usually on a large scale. The general objective of 

a chemical plant is to create new material wealth via the chemical or biologi-

cal transformation and or separation of materials. Chemical plants use special 

equipment, units, and technology in the processes. Other kinds of plants, such 

as polymer, pharmaceutical, food, and some beverage production facilities, 

power plants, oil refineries or other refineries, natural gas processing and bio-

chemical plants, water and wastewater treatment, and pollution control 

equipment use many technologies that have similarities to chemical plant 

technology such as fluid systems. Some would consider an oil refinery or a 

pharmaceutical or polymer manufacturer to be effectively a chemical plant. 

Petrochemical plants (plants using petroleum as a raw material) are usual-

ly located adjacent to an oil refinery to minimize transportation costs for the 

feedstocks produced by the refinery. Specialty chemical plants are usually 

much smaller and not as sensitive to location. Nowadays, sorts of tools were 

developed for converting a base project cost from one geographic location to 

another. 

Chemical plants typically use chemical processes, which are detailed in-

dustrial-scale methods, to produce the chemicals. The same chemical process 

can be used at more than one chemical plant, with possibly differently scaled 

capacities at each plant. Also, a chemical plant at a site may be constructed to 

utilize more than one chemical process. 

Chemical processes may be run in continuous or batch operation. Batch 

operation is commonly used in smaller scale plants such as pharmaceutical or 

specialty chemicals production. 
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In continuous operation, all steps are ongoing continuously in time. Dur-

ing usual continuous operation, the feeding and product removal are ongoing 

streams of moving material, which together with the process itself, all take 

place simultaneously and continuously. Chemical plants or units in conti-

nuous operation are usually in a steady state or approximate steady state. 

Steady state means that quantities related to the process do not change as time 

passes during operation. Such constant quantities include stream flow rates, 

heating or cooling rates, temperatures, pressures, and chemical compositions 

at every point (location). Continuous operation is more efficient in many large 

scale operations like petroleum refineries. It is possible for some units to op-

erate continuously and others be in batch operation in a chemical plant. 

Today, the fundamental aspects of designing chemical plants are done by 

chemical engineers, although historically this was not always the case and 

many chemical plants were constructed in a haphazard way before the discip-

line of Chemical Engineering became established. In plant design, typically 

less than 1 per cent of ideas for new designs ever become commercialized. 

During this solution process, typically, cost studies are used as an initial 

screening to eliminate unprofitable designs. If a process appears to be profita-

ble, then other factors are considered, such as safety, environmental con-

straints, controllability, etc. The general goal in plant design, is to construct or 

synthesize ―optimum designs‖ in the neighborhood of the desired constraints. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. How can a chemical plant be defined? 

2. What is the general objective of a chemical plant? 

3. Do chemical plants use special equipment? 

4. Is it possible to consider an oil refinery or a pharmaceutical or poly-

mer manufacturer to be effectively a chemical plant? 

5. Where are petrochemical plants usually located? 

6. Nowadays, sorts of tools were developed for converting a base pro-

ject cost from one geographic location to another, weren‘t they? 

7. Can the same chemical process be used only at one special plant or at 

more than one chemical plant? 

8. Where is batch operation commonly used? 

9. What happens during usual continuous operation? 

10. Steady state means that quantities related to the process do not 

change as time passes during operation, doesn‘t it? 

11. What is the general goal in plant design? 

 

2. Обратите внимание на сочетаемость слова process с другими словами 

для образования различных терминов и дайте русские эквиваленты этих 

терминов: 

chemical  

industrial  

batch  

inverse 
process 

reversible 

irreversible  

multistage  

solution  
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3. Восстановите начало следующих предложений. Проверьте себя по 

тексту: 

⇒ … means that quantities related to the process do not change as time 

passes during operation. (2 слова)  

⇒ … are usually much smaller and not as sensitive to location. (3 сло-

ва) 

⇒ … used in smaller scale plants such as pharmaceutical or specialty 

chemicals production. (4 слова) 

⇒ … in many large scale operations like petroleum refineries. (5 слов) 
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

PLANT FACILITIES 

The actual production or process part of a plant may be indoors, outdoors, 

or a combination of the two. The actual production section of a facility usual-

ly has the appearance of a rather industrial environment. Hard hats and work 

shoes are commonly worn. Floors and stairs are often made of metal grating, 

and there is practically no decoration. There may also be pollution control or 

waste treatment facilities or equipment. Sometimes existing plants may be 

expanded or modified based on changing economics, feedstock, or product 

needs. As in other production facilities, there may be shipping and receiving, 

and storage facilities. In addition, there are usually certain other facilities, typ-

ically indoors, to support production at the site. 

Although some simple sample analysis may be able to be done by opera-

tions technicians in the plant area, a chemical plant typically has a laboratory 

where chemists analyze samples taken from the plant. Such analysis can in-

clude chemical analysis or determination of physical properties. Sample anal-

ysis can include routine quality control on feedstock coming into the plant, 

intermediate and final products to ensure quality specifications are met. Non-

routine samples may be taken and analyzed for investigating plant process 

problems also. A larger chemical company often has a research laboratory for 

developing and testing products and processes where there may be pilot 

plants, but such a laboratory may be located at a site separate from the pro-

duction plants. 

A plant may also have a workshop or maintenance facility for repairs or 

keeping maintenance equipment. There is also typically some office space for 

engineers, management or administration, and perhaps for receiving visitors. 

The decorum there is commonly more typical of an office environment. 

 

THE ARRANGMENT OF THE CHEMICAL PLANT 

A mathematical model is constructed on the basis of the process know-

how and then stored in the computer for basic references. The system in-

cludes an optimizing arrangement for quality control; the computer accepts 

information from the sensors about the quality of the product and then gives 

instructions to the actuators to change conditions on the plant in order to ob-

tain a better product. The whole system consists of feed forward and negative 

feedback parts; in the former the computer refers the automatically measured 

input variables to a mathematical model and takes corrective action if neces-

sary, while in the latter the computer receives data about the quality of the 
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products from the quality sensor and then instructs the actuators to alter va-

riables in the process in order to obtain a product of the desired quality. The 

complex arrangement is necessary, since no negative feedback can by itself 

deal with very complex situations, because it is difficult in advanced indus-

trial operations to store all the information required to forecast the quality of 

products with great accuracy. 

 

 

Automated control in a chemical plant 

 

 

PURIFIYING WATER 

The methods used to purify water depend on the use to which the water is 

to be put: 

Addition of chemicals, such as chlorine - helps to remove bacteria and 

other harmful organisms. 

Boiling - helps to kill harmful organisms. Addition of chemicals, such as 

alum - helps to lump together (coagulate) small particles of suspended matter 

making them heavy enough to settle to the bottom and be removed. 

Filtration - Water is permitted to flow through layers of sand and gravel 

which remove solid matter suspended in the water. 

Aeration - Water is sprayed into the air. The sunlight kills some of the 

bacteria and the oxygen in the air tends to remove unpleasant odours. 

Distillation - Water can be freed from dissolved minerals by this process 

consisting of evaporation followed by condensation of the vapours in a sepa-

rate vessel. Water is placed in the distilling flask and boiled to convert it into 

a vapour. The vapour then passes through the inner of two concentric tubes 

which together make up the condenser. 
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V. Контрольный перевод 

 Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты. 

 

PROCESS CONTROL 

In process control, information gathered automatically from various sen-

sors or other devices in the plant is used to control various equipment for run-

ning the plant, thereby controlling operation of the plant. Instruments receiv-

ing such information signals and sending out control signals to perform this 

function automatically are process controllers. Previously, pneumatic controls 

were sometimes used. Electrical controls are now common. A plant often has 

a control room with displays of parameters such as key temperatures, pres-

sures, fluid flow rates and levels, operating positions of key valves, pumps 

and other equipment, etc. In addition, operators in the control room can con-

trol various aspects of the plant operation, often including overriding automat-

ic control. Process control with a computer represents more modern technolo-

gy. Based on possible changing feedstock composition, changing products re-

quirements or economics, or other changes in constraints, operating condi-

tions may be re-optimized to maximize profit. 

 

TRANSPORT 

Large quantities of fluid feedstock or product may enter or leave a plant 

by pipeline, railroad tank car, or tanker truck. For example, petroleum com-

monly comes to a refinery by pipeline. Pipelines can also carry petrochemical 

feedstock from a refinery to a nearby petrochemical plant. Natural gas is a 

product which comes all the way from a natural gas processing plant to final 

consumers by pipeline or tubing. Large quantities of liquid feedstock are typi-

cally pumped into process units. 

 

CORROSION AND USE OF NEW MATERIALS 

Corrosion in chemical process plants is a big issue that consumes billions 

of dollars yearly. Electrochemical corrosion of metals is pronounced in chem-

ical process plants due to the presence of acid fumes and other electrolytic in-

teractions. Recently, FRP (Fibre-reinforced plastic) is used as a material of 

construction. The British standard specification BS4994 is widely used for 

design and construction of the vessels, tanks, etc. 
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WHAT IS  THE PILOT PLANT? 

Do you know the stages a full-scale chemical plant has to pass through be-

fore it gets into being? There exist the following periods: research, process 

development, pilot plant operation, design construction and at last manufac-

turing itself. 

Now let us consider what is meant by pilot plant operation. 

Pilot or prototype plants are supposed to be complete medium-scale 

processing units containing all essential elements, including control. 

Pilot-scale equipment is divided into two categories: (1) to produce results 

applicable to full-scale design or (2) to fulfil a far wider range of operating 

characteristics than is normally available in producing models. 

The conversion of laboratory data from the research group into plant de-

sign data is believed to be only one function of the pilot plant. It requires tho-

rough investigation of basic reactions, reactants, time, temperature, concentra-

tion and catalysis factors, a study of raw materials, operations needed, control 

and safety, and health hazards,
 
the pilot plant in such cases being a research 

unit. It should be used for the selection of suitable equipment and materials, 

provide time and labour study information, and enable for a study of by-

product recovery and waste-disposal problems. 

After a new plant or process is designed, the pilot plant continues to elimi-

nate certain troubles. 

A check list we suggest below includes all items being considered in the 

pilot plant investigation: 1. Flow relations; 2. Materials; 3. Equipment of op-

eration; 4. Materials handling; 5. Labour. 

The aim is to operate the pilot plant with the assurance that all the risks, 

both technical and economic, in the full-scale commercial plant have been 

minimized or eliminated. 

The pilot plant has to be capable of operating for long periods under condi-

tions that are not changed frequently, to obtain a fair approximation of labour 

costs and manufacturing expenses. It should not be dismantled until such 

times as the full-scale commercial plant starts its successful operation, be-

cause it is the place where quality and manufacturing improvements are 

worked out. 
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TITANIUM: MODERN TECHNOLOGY'S DESIGNER METAL 

W. Gregor in England and M.H. Klaporth in Germany discovered tita-

nium independently in the 1790s. Titanium was named by M H Klaporth after 

the children of Gaia, the earth goddess of Greek mythology. In the initial pe-

riod, the metal was rare and this was largely because of the fact that isolation 

from its ores was difficult and there was little demand for the metal. 

However, the fact is that it is the seventh most abundant metal found in 

the earth's crust. It is up to 100 times as plentiful as everyday metals such as 

copper, zinc and nickel and 400 times more common than lead. 

By the middle of the 20th century, titanium became famous and was con-

sidered a great discovery among the elements when it was found to have 

properties that suited ideally to the demands of modern technology. Titanium 

ores are now mined to the extent of 3 million tonnes each year, while 100 

thousand tonnes of the metal itself are produced annually. 

Titanium in powdered form is used to produce sparks in many fireworks. 

It has density that is greater than that of aluminium, but less than those of iron 

and copper. The lightness when combined with its strength and ability to 

withstand high temperatures makes it virtually the designer material for the 

construction of aircraft parts, jet engines and spacecraft. 

As technology advances, the demands for this versatile metal of low den-

sity, high strength and zero toxicity is sure to multiply.  
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From Chemical Science to 

Forensics 
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I. Предтекстовые упражнения 

1. Вспомните, какие модальные глаголы существуют в английском язы-

ке (Приложение 1, §18). 

2. На примере предложений из текста проанализируйте значения мо-

дальных глаголов can, may, must и переведите предложения на русский 

язык: 

⇒ The retention time of various components so eluted can then be 

compared to those of known standard molecules eluted using the same 

method. 

⇒ Many different analytical methods may be used to reveal what chem-

ical changes occurred during an incident. 

⇒ Forensic chemistry is unique among chemical sciences in that its re-

search, practice, and presentation must meet the needs of both the scien-

tific and the legal communities. 

3. Переведите следующие предложения на английский язык, выбрав 

правильный модальный глагол (can, may или must): 

⇒ В этом году он закончил университет и теперь может работать 

в нашей лаборатории. 

⇒ Неужели он работает в нашей лаборатории? 

⇒ Должно быть, он уже закончил университет и скоро будет ра-

ботать в нашей лаборатории. 

⇒ Возможно, что он тоже скоро будет работать в нашей лаборато-

рии. 

4. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

As such forensic chemistry research is applied and derivative by nature 

and design and it emphasizes metrology and validation. 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

Different substances are "eluted" in differing amounts of time. (even-

tually) 

6. Выберите правильное слово: 

Forensic chemists usually perform/reform/inform their analytical work 

in a sterile laboratory. 

7. Вставьте пропущенное слово: 
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A small volume of a drug sample or other unknown substance that has 

been … in an organic solvent is quickly injected into the hot column. 

8. Одно из перечисленных слов является антонимом слова "unknown". 

Назовите это слово: 

unknown: foreign, faint, false, familiar, famous, fake. 

9. Образуйте синонимичные пары из следующих слов. Одно слово из 

каждой пары встретится вам в тексте: 

solution   research 

sample   matter 

substance  specimen 

investigation  solvent 

10. Найдите в словаре перевод следующих однокоренных слов: 

⇒ mix, mixable, mixed, mixer, mixture 
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II. Текст  

Запомните следующие слова и словосочетания 

 

applied derivative sequence 

apply something to something 

attach 

dissolve 

emphasize 

slightly 

solvent 

bind enforcement vaporize 

coat forensic chemistry  

coil reveal   

 

FORENSIC CHEMISTRY 

Forensic chemistry is the application of chemistry to law enforcement or 

the failure of products or processes. Many different analytical methods may 

be used to reveal what chemical changes occurred during an incident, and so 

help reconstruct the sequence of events. Forensic chemistry is unique among 

chemical sciences in that its research, practice, and presentation must meet the 

needs of both the scientific and the legal communities. As such, forensic che-

mistry research is applied and derivative by nature and design, and it empha-

sizes metrology and validation. 

One particularly useful method for the simultaneous separation, identifica-

tion, and quantitation of one or more individual components of an unknown 

substance or mixture is the use of a gas chromatograph-mass spectrometer 

(GC-MS). A GC-MS is actually two instruments that are attached together 

physically, and together comprising one of the so-called "tandem" or "hyphe-

nated" techniques. 

The gas chromatograph (GC) is essentially a hot (150-350°C), tempera-

ture-controlled oven holding a bent or coiled, specially packed or coated glass 

column between one and a few dozen meters long. A small volume (typically 

a few microliters) of a drug sample or other unknown substance that has been 

dissolved in an organic solvent (such as chloroform or methanol) is quickly 

injected into the hot column. Volatile components in the sample are vaporized 

by the heat of the oven and are forced toward the end of the column by the 

flow of an inert "carrier gas" (typically helium). The special chemical compo-

nent(s) within the column bind to substances contained in the moving vapo-

rized sample mixture with slightly different force. As a result, different sub-

stances eventually are "eluted" (i.e. emerge from the end of the column) in 

differing amounts of time, which is known as the "retention time". The reten-

tion time of various components so eluted can then be compared to those of 

known standard molecules eluted using the same method (column 

length/polarity, flow rate of carrier gas, temperature program). While this 
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comparison provides (presumptive) identification of the presence of a particu-

lar compound of interest in the unknown sample, in general the GC portion of 

the technique is used as a separation and quantitation tool, not an identifica-

tion tool. 

Forensic chemists usually perform their analytical work in a sterile labora-

tory decreasing the risk of sample contamination. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. What is forensic chemistry? 

2. What kind of methods may be used to reveal what chemical changes 

occurred during an incident? 

3. Why is forensic chemistry unique among chemical sciences? 

4. Forensic chemistry research emphasizes metrology and validation, 

doesn‘t it? 

5. What is the gas chromatograph? 

6. What kind of components in the sample are vaporized by the heat of 

the oven? 

7. Can the retention time of various components eluted be compared to 

those of known standard molecules eluted using the same method? 

8. The gas chromatograph portion of the technique is used as a separa-

tion and quantitation tool, isn‘t it? 

9. Is the gas chromatograph portion of the technique used as an identifi-

cation tool? 

2. Обратите внимание на сочетаемость слова ―substance‖ с другими сло-

вами для образования различных терминов и дайте русские эквиваленты 

этих терминов: 

chemical  

heavy  

hard  

porous 
substance 

transparent 

pure  

toxic  

foreign  
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3. Расшифруйте следующие сокращения и переведите их на русский 

язык. Проверьте себя по ключу (Приложение 6): 

 сокращение развѐрнутая форма перевод 

med.   

MD   

MSc (= M.Sc.) = MS(=M.S.)   

 

4. Вспомните, в сочетании с какими существительными встретилось вам 

прилагательное ―forensic‖ в тексте данного урока (2 случая употребле-

ния): 

forensic 

? ? 

 

Расширьте ваш терминологический словарный запас дополнительными 

словосочетаниями и определите их значения по словарю: 

forensic 

medicine laboratory science     scientist  practitioner 
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

FORENSIC CHEMISTS 

Apply scientific disciplines to physical evidence 

A forensic chemist is a professional chemist who analyzes evidence that is 

brought in from crime scenes and reaches a conclusion based on tests run on 

that piece of evidence. A forensic chemist's job is to identify and characterize 

the evidence as part of the larger process of solving a crime. Forensic chem-

ists rarely conduct any investigative work; they handle the evidence collected 

from the crime scene. Evidence may include hair samples, paint chips, glass 

fragments, or blood stains. Understanding the evidence requires tools from 

many disciplines, including chemistry, biology, materials science, and genet-

ics. The prevalence of DNA analysis is making knowledge of genetics increa-

singly important in this field. 

Explain and defend results 

Forensic chemists agree that public speaking skills and being comfortable 

with what you do are important personal characteristics for this career. As 

seen on Court TV, forensic chemists are often called upon to explain what 

was found and how they arrived at their conclusions. 

Not all cases go to trial, but when one does, giving expert testimony in court 

is a significant piece of a forensic chemist's job. Some employers require their 

forensic chemists to go through several months of mock courtroom testimony 

training along with their regular training. Forensic chemists must be able to 

give an impartial explanation to the jury that will assist in a final judgment 

forensic chemists analyze the evidence but do not determine the verdict. 

Have various opportunities 

The career path for most forensic chemists is through federal, state, or 

county labs associated with the medical examiner's office. However, there are 

different types of careers available, including those in other fields of forensic 

science, academe, or administration. Chemists can also move up within a par-

ticular organization, changing responsibilities along the way. For example, the 

director of a crime lab may supervise other forensic scientists rather than be-

ing involved in day-to-day analysis. A director may also be responsible for 

case review and general lab management. Some forensic chemists also use 

their technical training to pursue a career in patent law. 

Work Description 

Forensic chemists apply knowledge from diverse disciplines such as che-

mistry, biology, materials science, and genetics to the analysis of evidence 
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found at crime scenes or on/in the bodies of crime suspects. The field is a 

combination of criminalistics and analytical toxicology. Criminalistics is the 

qualitative examination of evidence using methods such as microscopy and 

spot testing, whereas analytical toxicology looks for evidence in body fluids 

through a range of instrumental techniques from optical methods (UV, infra-

red, X-ray) to separations analyses (gas chromatography, HPLC, and thin-

layer chromatography). Mass spectrometry is also frequently used since it 

provides the strongest evidence in court. Most often, forensic chemists do not 

know the nature of the sample before they analyze it. The results of their work 

are used in police investigations and court trials, at which they may be called 

upon to provide expert testimony and explain their findings to a jury. 

Working Conditions 

Forensic chemists generally work in government labs, which can be small, 

understaffed, and underfunded. They spend time preparing and giving testi-

mony in court. Formerly under the jurisdiction of police departments, foren-

sics has traditionally been totally male dominated. However, over the last 15 

years, the field has opened up to women, who are moving up in its ranks. 

Places of Employment 

Most labs are associated with a federal, state, or local police department, 

medical examiner's office, forensic services lab, or branch of the Federal Bu-

reau of Investigation. There are some private labs that carry out forensic ana-

lyses. 

Personal Characteristics 

Versatility and patience are the most often cited qualities of a forensic 

chemist. Forensic chemists must be able to spend hours rigorously applying 

analytical techniques to evidence and then defending their work in a court of 

law. They must be able to clearly and concisely answer challenges to their 

findings. Integrity is also an important characteristic, because it is not unusual 

for the different interests in a case to try to sway the forensic chemist's posi-

tion. 

Education and Training 

A strong background in chemistry and instrumental analysis as well as a 

good grounding in criminalistics is vital. A forensic science degree at both the 

undergraduate and graduate level is recommended. Those interested in work-

ing with trace evidence, such as glass, hair, and paper, should focus on in-

strumentation skills and take courses in geology, soil chemistry, and materials 

science. If forensic biology and DNA analysis are preferred, take microbiolo-

gy, genetics, and biochemistry courses. Those interested in the toxicological 

aspects of this work should study physiology, biochemistry, and chemistry. 
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Job Outlook 

The forensic science field is guardedly optimistic about job prospects for 

the future. Greater interest in the use of DNA analysis is expected to create 

more jobs. Those interested in DNA work should keep up with the rapidly 

changing technology and develop skills that distinguish them from the pack. 

 

FROM CHEMICAL SCIENCE TO FORENSICS 

Profiles Forensic science 

Name John Silver 

Age 26 

Job Forensic scientist 

After taking A Levels in Maths, Physics, Chemistry and Art, I studied for 

a Chemistry degree at the University of Newcastle upon Tyne. On graduating, 

I went on to gain an MSc in Forensic Science from the University of Strath-

clyde. As part of my Masters degree I spent three months conducting research 

at Florida International University in collaboration with the US Drug En-

forcement Administration. Following this, I joined Hayward Associates Con-

sulting Forensic Scientists five years ago as a trainee forensic scientist. After 

a period of on-the-job training, I started to take on my own casework. I am 

now a consulting forensic scientist specialising in the examination of footwear 

marks, glass and alcohol related matters. 

Forensic scientists use their scientific knowledge to assist in legal pro-

ceedings. After an examination of items submitted to the laboratory, they 

present their findings to the court in the form of a report or witness statement. 

Depending on the circumstances of the case, they may be asked to attend 

court to give evidence in person. 

In criminal matters, forensic scientists can undertake work for the prose-

cution or the defence. At Hayward Associates we undertake work on behalf of 

the defence. 

After three years experience as a court reporting scientist, I was eligible to 

apply for registration with the Council for the Registration of Forensic Practi-

tioners (CRFP). The CRFP is a professional regulatory body that manages a 

register of currently competent forensic practitioners. 

I enjoy the variety I experience within my working day. One day I may be 

working on a motoring offence, the next day a murder. Since every case is 

different, I never stop learning. Although attending court as a witness is often 

a nerve-wracking experience, it can be very satisfying knowing that you have 

helped the court to understand a complicated scientific issue. 
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Other job opportunities related to forensics include: forensic development 

manager, medical research associate, medical examiner, crime laboratory ana-

lyst, crime scene examiner, pathologist, forensic chemist, toxicologist, phar-

macologist, analytical chemist, biomedical scientist, clinical biochemist and 

research scientist. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты. 

 

FORENSIC SCIENCE 

Forensics is the term given to an investigation of a crime using scientific 

means. It is also used as the name of the application of scientific knowledge 

to legal matters. Forensic science has developed over the past 300 years or so, 

and its processes continue to improve and evolve today as science and tech-

nology find better and more accurate techniques. In 1929the first American 

forensic lab was created in. 

Forensic science covers many areas of traditionalscience and melds them 

together to create an areaof science called forensics. Forensic science usesa-

reas of science such as: 

Chemistry (chromatography, spectroscopicanalysis, pH and other chemical 

tests). 

Biology (entomology, fingerprinting,behaviour, hairs, DNA testing etc) 

Physical science (blood spatter analysis, ballistics,structural analysis, car 

movements in car accidents)Forensic science is an umbrella term that has var-

ious areas under it.  

When a crime is committed and the forensic team is called in, there are 

many expertswho cover their specialised fields. Although all these people 

could be considered forensic scientists, theyhave specific areas that they work 

in.There are two main areas of forensic science andthese are the minimum re-

quirements for a criminal investigation: 

Field officers – these are technicians whovisit the scene of a crime and col-

lect the physical evidence that may be related to thecrime. They also docu-

ment and record thescene by taking photographs and videos. 

Lab officers – these are technicians who analyse and complete tests on thee-

vidence collected by the field officers. 

 

THE METHODS OF FORENSIC CHEMISTRY 

The Mass Spectrometer has become an indispensable tool of many types 

of chemists and will continue to be important. This piece of equipment is used 

to identify chemical compounds by breaking them up into smaller charged 

particles and then detecting them. The first apparatus to be called a mass spec-

trometer was built by Francis Ashton in Cambridge, UK in 1918. 
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Using Mass Spectrometer is a Simple Method 

Using a mass spectrometer is actually simple, although the practical con-

struction of the equipment is far more complex. First a mass spectrum is pro-

duced then it is interpreted. The spectrum is produced by a three stage 

process. 

lonisation 

First the chemical that needs to be analysed must be ionised. This is 

commonly done by bombarding a small sample of it with high-energy elec-

trons from a heated filament. These electrons collide with the chemical com-

pound and can knock off one of the electrons in the molecule that is under 

analysis. This produces a positively charged ion. The resulting ion also has 

some energy that is left over and this can cause a rearrangement within the 

molecule and further fragmentation. The resulting charged particles of differ-

ing size and mass are then ready for the next stage of the process. 

Sorting of Fragments 

The ions are accelerated by repelling them from a negatively charged 

plate, through small slits in other electrodes, forming a beam of particles. This 

beam of particles is then passed between the poles of an electromagnet. This 

causes the particles to be deflected away from their course. Particles with dif-

ferent masses are deflected by different amounts, so the particles can are 

sorted according to their masses. 

Detection 

The final stage is the detection of the particles. This is done by steadily 

varying the strength of the electromagnet so that a fixed detector measures the 

relative quantities of particles of different masses. The result is a series of 

lines on a graph representing the relative abundances of ions of different 

masses. 

Analysis 

This spectrum must now be analysed. The line with the highest mass is 

usually the original molecule, so that the molecular mass of the molecule can 

be determined from that line. Now detective work must be done by looking at 

the pattern of other peaks, representing fragments of the original molecule. 

Different types of compound will give different fragmentation patterns so 

these can be used to work out possible structures of the original molecule.  

Mass spectrometry is often used in organic chemistry to work out the 

structure of complicated compounds. It is also often used with gas chromato-

graphy to analyse mixtures of compounds. The chromatograph separates out 

the mixture and the mass spectrometer analyses them one at a time.  
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CHROMATOGRAPHY 

Chromatography was first described by the Russian botanist Tswet in 

1906. Tswet was engaged in the extraction and purification of plant pigments. 

He extracted the pigments with a solvent calcium carboante. Various plant 

pigments were found in definite coloured zones in the tube giving a complete 

separation. Tswet called this separation a chromatogram and the method itself 

chromatography. Chromatography is a method of chemical analysis based 

upon the selective absorption and partial fractionation of various substances 

by certain suitable materials. A selective developing agent is then passed 

through the coloumn and the different substances in the solution are spread 

down the column into layers visibly separated from one another, if the sub-

stances are coloured. In the case of colourless substances, the layers may be 

located by the use of ultra-violet light or by removing the compact column in-

tact and then determining the various layers by chemical tests.  

The basic apparatus in column chromatography is the adsorption column. 

The adsorption column can be constructed of soft glass ‗Pyrx‘ or in special 

cases of quartz. The diameter and the length of the column depend on the 

quantity of the material to be adsorbed.  

No universal adsorbent has been found. The choice of the adsorbent is de-

termined by the type of separation. A good adsorbent should hold relatively 

large quantities of materials to be resolved. The resolved materials muct be 

eluted from the adsorbent by polar solvents. The particle size of the adsorbent 

should be such as to allow rapid and uniform percolation. The adsorbent muct 

not react with either the materials to be resolved or the materials to be used as 

solvents or colour developers. The adsorbent should not be porous, and, if 

possible, not coloured. 

The substance passed through the column with the object of rapidly and 

completely liberating the adsorbed compound is known as the element. The 

choice of the eluent depends on the solubility of the adsorbate. In general, 

substances more polar than the adsorbate perform this task efficiently. 

In paper chromatography the adsorption column is replaced the strips of 

impregnated paper. The adsorbent is precipitated into the paper. One end of 

the prepared paper is dipped into distilled water and allowed to stand until the 

water has climbed one centimeter along the paper. It is then removed and dip-

ped into a solution of the materials to be separated. After the adsorbate has 

climbed about 2 cm along the strip, the paper is removed from the solution 

and returned to the distilled water. When the water has climbed to about 12 to 

16 cm the strip is removed and dried between filter paper. Brushing the dried 

paper strip with the proper developer will produce bands similar to those pro-

duced in the adsorption column. The strip method requires a minimum of the 

test solution and several developers may be applied to the same strip. 
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In 1960 there emerged a new method in chromatography. This is thin 

layer chromatography (T.L.C.). The technique itself has been described in 

numerous publications. The main advanteges of the technique over column 

and paper cnromatography are as follows: firstly, the speed of separation and, 

secondly, the very high degree of resilution which is much superior to that of 

column or paper chromatography. Thirdly, it involves economy of the adsor-

bent, solvent and sample, and simplicity of operation. The preparation of the 

plates and the development of the chromatograms is a simple matter even to 

comparatively inexperienced operators. Even complex systems can be ana-

lysed visually (e.g., by the appearance or disapperance of the components) 

and simple systems may be assessed semi-quantitatively by comparison with 

parallel separations of prepared standard mixtures, as is often the practice 

with paper chromatograms.  
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Урок 11 

Green: the New Colour of 

Chemistry 
 

 

 

 

 

 

 



Английский язык для химиков-технологов 

 

 
144 

I. Предтекстовые упражнения 

1. Вспомните, какие модальные слова и фразы существуют в английском 

языке. (Приложение 1, § 19) 

2. На примере предложений из текста определите значение модальных 

слов (фраз): 

Unfortunately, pollution produces numerous adverse effects. 

Homo sapiens, of course, is a part of the world ecosystem. 

3. Замените вышеприведѐнные модальные слова (фразы) на синонимич-

ные: 

unfortunately = ? 

of course = ? 

4.Вставьте в следующие предложения модальные слова 

(фразы) для выражения: 

 (уверенности) Every plant or animal of an ecosystem has a definite 

role to play to maintain an overall balance in the system. 

 (предположения) The word «ecology» is on everyone‘s lips. 

 (подтверждения) A community of plants and animals within a particu-

lar habitat is called ecosystem. 

 (усиления) Ecology is the study of plants, and animals in relation to 

their environment. 

 (отрицания) Soil and water bacteria can easily degrade numerous new 

synthetic materials. 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

This role is referred to ecological niche (as). 

6.Выберите правильное слово: 

In promising/premium/primitive societies based on hunting and food ga-

thering, homo sapiens fitted in quite well. 

7. Вставьте пропущенное слово: 

Man - made … frequently alters the environment. 

8. Измените следующие слова, увеличив количество букв в слове на од-

ну и найдите эти слова в тексте: 

go, and, ever, art, quit, sale, his. 
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9. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

According to the definition of a biologist on the other hand ecology is 

the study of plants and animals in relation to their environment. 

10. Найдите в словаре перевод следующих однокоренных слов: 

=> ecologic(al), ecologist, ecology. 



Английский язык для химиков-технологов 

 

 
146 

II. Текст  

Запомните следующие слова и словосочетания  

accompany efforts numerous 

adverse   enormous amounts on a huge scale 

community giant soil 

degrade habitat to refer to as 

device maintain wastes  

 

WHAT IS ECOLOGY? 

A few years ago, the average person would not have had the slightest idea 

of this term. Today, the word is on everyone‘s lips. The man in the street 

usually associated it with the effect of pollution and our efforts to clean it up. 

According to the definition of a biologist, on the other hand, ecology is the 

study of plants, and animals in relation to their environment. A community of 

plants and animals within a particular habitat is called ecosystem. Every plant 

or animal of an ecosystem has a definite role to play to maintain an overall 

balance in the system. 

This role is referred to as ecological niche. Man-made pollution frequently 

alters the environment in which a community of organisms lives and upsets its 

delicate balance. Unfortunately, pollution produces numerous adverse effects 

in addition to disturbing ecosystem. 

Homo sapiens, of course, is a part of the world ecosystem. In primitive 

societies based on hunting and food gathering, he fitted in quite well, he ate 

roots and berries or trapped animals for food. He began to seriously disturb 

the balance of nature only after he started to practise farming on a large scale 

and keep a sizeable herds of grass-eating animals. 

In recent years, it is the growth of giant cities accompanied by industrial 

development on a huge scale that has begun to introduce enormous amounts 

of noxious wastes into the environment. Our transportation devices are like-

wise serious offenders in this regard as are the numerous new synthetic mate-

rials such as plastics that soil and water bacteria cannot degrade. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. Today, the word ecology is widespread, isn‘t it? 

2. What is the meaning of the word ecology? 

3. Is a community of plants and animals within a particular habitat 

called an ecosystem? 

4. Why does every plant or animal of an ecosystem have a definite role 

to play? 

5. Does man-made pollution frequently alter the environment in which 

a community of organisms lives? 

6. Pollution produces numerous adverse effects, doesn‘t it? 

7. Is homo sapiens a part of the world ecosystem? 

8. When did homo sapiens begin to seriously disturb the balance of na-

ture? 

9. What has begun to introduce enormous amounts of noxious wastes 

into the environment? 

10. Why are transportation devices likewise serious offenders? 

2. Обратите внимание на сочетаемость слова system с другими словами 

для образования различных терминов и дайте русские эквиваленты этих 

терминов: 

analytic 

 system 

balanced 

code 

control 

cooling 

decimal 

emergency 

metric 

monitoring 

optical 

solar 
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3. Сокращение eco- в сложных словах имеет значение экологический. 

Дайте русские эквиваленты следующих сложных слов и проверьте себя 

по ключу (Приложение 6). 

eco 

 -activity  

catastrophe 

cide  

development 

freak 

-fuel  

niche  

politics 

 

4. Вспомните, что означает термин ecology. Сформулируйте его опреде-

ление по-английски и проверьте себя по тексту. 
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

OZONE HOLE GROWS BIGGER 

The ozone layer is a naturally occurring belt of gases 10 to 30 miles (16 to 

48 kilometers) high that makes life on Earth possible by blocking the sun's 

deadly ultraviolet radiation. 

Since the late 1970s about half the ozone layer over Antarctica disappears 

each September and early October and then returns to normal by late Novem-

ber. 

Chlorofluorocarbons, which are used in refrigerators and air conditioners, 

and halon, which is used in fire extinguishers, are the manufactured chemicals 

principally to blame for ozone decay. Because of global concern over ozone 

loss, most nations are trying for phase out their use. 

Volcanic eruptions also contribute to the growth of the hole in the ozone 

layer, scientists said. 

Scientists are concerned about continued erosion of the ozone because 

they say additional ultraviolet radiation reaching Earth may cause tens of mil-

lions of additional cases of skin cancer, cataracts and immune-system diseas-

es. Crops, water life and even climate could be affected. 

 

THE SCIENCE OF ICE CORING 

Every summer, as the weather changes, the surface ice in the Arctic 

Ocean and the Antarctic melts a bit. Then in winter, a new layer of ice is add-

ed on top. As the ice freezes, it traps dust and air bubbles in the ice, which 

will remain there almost forever. Over many millions of years, these ice-

layers have become many hundreds of metres thick.  

Scientists have found that they can figure out the past by drilling 'cores' 

from these ice-sheets. The bubbles in the core can be analysed (using spec-

troscopy) to tell us what the air was like all those years ago. Bubbles from the 

20th century show more carbon dioxide and CFCs in the air. Bubbles from the 

last Ice Age (about 18,000 years ago) show very little carbon dioxide. As you 

know, carbon dioxide. 

You can also tell how cold or warm the winter was. Two ways - one, the 

level of carbon dioxide. Secondly, the thickness of that year's ice itself can tell 

how cold it had got. 

A chemical study of dust in the cores also tells you what was going on 

that year. For example, ice samples from 1991 show a huge amount of ash. 
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That's the earth's way of remembering a famous volcanic explosion. Because 

in 1991, Mt. Pinatubo in the Philippines exploded, covering the entire earth 

with a thin sheet of ash. 

Tiny pollen grains are found trapped in the ice cores (pollen can travel in-

credibly far on tiny wind currents). Many biologists are expert at telling 

which kind of plants they came from. So for each layer, we know what kinds 

of plants were growing that year. As the Ice Age receded, there are more pol-

len grains of tropical plants like bananas and mangoes, and fewer grains of 

plants like pines, which need cold weather.  

 

GREEN: THE NEW COLOUR OF CHEMISTRY 

Every day, millions of tones of hazardous chemicals are buried under-

ground, dumped into rivers, lakes and seas or spewed into the air. The aim of 

green chemistry is to develop new methods that reduce and prevent pollution. 

Paul Anastas and John C. Warner of the U.S. Environmental Protection 

Agency laid out the Twelve Principles of green chemistry. They are: 

1. It is better to prevent waste than to treat it after it is formed. 

2. Methods for making new chemicals should be designed so that all the ma-

terials used in the reaction become part of the final product. 

3. These methods should use and generate substances that possess zero dan-

ger to human health and the environment. 

4. 'Green' chemical products should work as well as others, and still be less 

toxic. 

5. The use of 'auxiliaries' i.e. substances like solvents, purification agents 

etc., should be made unnecessary; or harmless substances should be used. 

6. 'Green' reactions should minimize the need for conditions like high pres-

sure or low temperature. Instead, they should be possible at normal tempera-

ture and pressure. 

7. A raw material should be renewable (e.g. like biogas) rather than deplete 

the natural resource (like coal). 

8. A 'green' process should reduce the number of steps, and therefore the 

need for intermediate products. 

9. Reagents that can be, used again and again (called catalytic reagents) 

should be used instead of those that are needed in large quantities (stoichi-

ometric reagents). 

10. A 'green' chemical product should be designed so that when it is not 

needed, it can break down into harmless chemicals. 
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11. A 'green' process should allow for monitoring and control in order to 

prevent the formation of hazardous substances. 

12. A 'green' substance or process should not carry a risk for a chemical ac-

cident, such as a fire or leak of dangerous substance. 

 Green chemistry has many challenges ahead of it. To encourage scien-

tists, many countries offer prizes for new technologies that follow these prin-

ciples. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

SCIENTISTS LIST 200 KEY WILDLIFE SITES 

Two hundred sites where 95 per cent of the world‘s wildlife could be con-

served have been identified by scientists. The sites, which range from river ba-

sins and arctic tundra to tropical forests and coral reefs, are to form the back-

bone of a 30-nation conservation effort headed by the World Wide Fund for 

Nature. 

Under the plan, the charity is to form partnerships with companies, govern-

ments and local people to try to preserve habitats. The campaign is also aimed 

at industries which are causing huge environmental damage. 

Industries are being urged to tackle emissions of carbon dioxide, the green-

house gas, through energy efficiency schemes. 

ADVANCES IN GREEN CHEMISTRY 

A few technical advancements have been made so far. One of the most 

important is the use of dry media reactions'. In this, the reagents are embed-

ded in a dry material, rather than dissolved in a solvent. The matrix can be re-

cycled after the reaction is over, thus eliminating what would otherwise have 

been a huge waste of solvent. 

A company called NatureWorks has developed a new packaging material 

called polylactic acid (PLA) using the above principles. The advantage of 

PLA is that it is not wasteful to make, and can be recycled. If you forget to 

recycle it and throw it away instead, it is degraded by bacteria into harmless 

substances. 

MAKE A CONTRIBUTION TO GREEN CHEMISTRY 

You too, can make a contribution to green chemistry by taking a small 

pledge, when you do your chemistry practicals. 

1. Reduce Waste: Use as little of the chemicals you need. 

2. Increase Safety: Don't pour hazardous substances down the sink, dis-

pose it through the correct methods. 

3. Be Efficient: Work out the reaction carefully in your notebook before 

you do it in the lab. 

4. Save Energy: If your reaction needs heating or cooling, do it for the 

minimum time needed. 

If you follow the pledge, you'll not only have a greener experience, but a 

safer and more scientific one too. 



 

 

 
 

 

 

 

 

 

 

 
 

Урок 12 

Designing Drugs and  

Manipulating Molecules 
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I. Предтекстовые упражнения 

1. Объясните, когда и зачем в английском языке используются сокраще-

ния (аббревиатуры). (Приложение 1, § 20) 

2. На примере сокращений из текста (e.g., i.e., etc., Ph.D., Pharm.D., 

RPh‘s, U.S., SAR) объясните разницу между общепринятыми и окказио-

нальными сокращениями. 

3. Обратите внимание на латинские сокращения e.g. и i.e., которые чи-

таются сразу в переводе на английский язык: 

Написание Прочтение 

e.g. for example 

i.e. that is 

4. В предложении отсутствуют знаки препинания. Расставьте их и про-

верьте себя по тексту: 

Practically speaking it involves chemical aspects of identification and 

then systematic thorough synthetic alteration of new chemical entities. 

5. Определите правильное место в предложении для находящегося в 

скобках слова: 

Scientist in medicinal chemistry are principally industrial scientists. 

(work) 

6. Выберите правильное слово:  

Medicinal chemistry is by nature/natural an interdisciplinary science. 

7. Вставьте пропущенное слово: 

Medicinal chemistry and pharmaceutical chemistry are disciplines at the 

… of chemistry and pharmacology. 

8. Если в предложении есть ненужные артикли, уберите их. Проверьте 

себя по тексту: 

The pharmaceutical chemistry is focused on the quality aspects of the 

medicines and aims to assure the fitness for the purpose of the medicinal 

products. 

9. Найдите в тексте урока слова с противоположными значениями: 

to exclude; artificial; resignation; narrow; concealment 

10. Найдите в словаре перевод следующих однокоренных слов: 

 medical, medically, medicament, medicamentally, medicate, medi-

cated, medication, medicative, medicinal, medicinally.  
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II. Текст 

Запомните следующие слова и словосочетания  

alteration  eventually  relationship  

background  fitness      research  

cellular guise specialty 

computational chemistry  in particular  target  

divide into  include      thorough 

encompass intersection  training regimen  

entity  involve  various 

 

PHARMACEUTICAL CHEMISTRY 

Pharmaceutical chemistry and medicinal chemistry are disciplines at the 

intersection of chemistry, especially synthetic organic chemistry, and pharma-

cology and various other biological specialties, where they are involved with 

design, chemical synthesis and development for market of pharmaceutical 

agents, or bio-active molecules (drugs). 

Compounds used as medicines are most often organic compounds, which 

are often divided into the broad classes of small organic molecules (e.g., ator-

vastatin, fluticasone, clopidogrel) and "biologics" (infliximab, erythropoietin, 

insulin glargine), the latter of which are most often medicinal preparations of 

proteins (natural and recombinant antibodies, hormones, etc.). Inorganic and 

organometallic compounds are also useful as drugs (e.g., lithium and plati-

num-based agents such as lithium carbonate and cis-platin). 

In particular, medicinal chemistry in its most common guise focusing on 

small organic molecules encompasses synthetic organic chemistry and aspects 

of natural products and computational chemistry in close combination with 

chemical biology, enzymology and structural biology, together aiming at the 

discovery and development of new therapeutic agents. Practically speaking, it 

involves chemical aspects of identification, and then systematic, thorough 

synthetic alteration of new chemical entities to make them suitable for thera-

peutic use. It includes synthetic and computational aspects of the study of ex-

isting drugs and agents in development in relation to their bioactivities (bio-

logical activities and properties), i.e., understanding their structure-activity 

relationships (SAR). Pharmaceutical chemistry is focused on quality aspects 

of medicines and aims to assure fitness for purpose of medicinal products. 

Medicinal chemistry is by nature an interdisciplinary science, and practi-

tioners have a strong background in organic chemistry, which must eventually 

be coupled with a broad understanding of biological concepts related to cellu-

lar drug targets. Scientists in medicinal chemistry work are principally indus-

trial scientists. 
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Most training regimens include a postdoctoral fellowship period of 2 or 

more years after receiving a Ph.D. in chemistry. Many medicinal chemists, 

particularly in  academia and research, also earn a Pharm.D . Some of these 

PharmD/PhD researchers are RPh's. 

Some entry-level workers in medicinal chemistry, especially in the U.S., 

do not have formal training in medicinal chemistry but receive the necessary 

medicinal chemistry and pharmacologic background after employment—at 

entry into their work in a pharmaceutical company, where the company pro-

vides its particular understanding through active involvement in practical syn-

thesis on therapeutic projects. 
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III. Послетекстовые упражнения 

1. Найдите в тексте предложения, отвечающие на следующие вопросы. 

1. How can pharmaceutical chemistry and medicinal chemistry be char-

acterized? 

2. Compounds used as medicines are most often organic compounds, 

aren‘t they? 

3. What kind of compounds are useful as drugs? 

4. What is medicinal chemistry? 

5. Medicinal chemistry involves chemical aspects of identification, and 

then systematic, thorough synthetic alteration of new chemical entities to 

make them suitable for therapeutic use, doesn‘t it? 

6. Does medicinal chemistry include synthetic and computational as-

pects of the study of existing drugs and agents in development in relation to 

their bioactivities? 

7. How is it possible to define bioactivities? 

8. What is pharmaceutical chemistry focused on? 

9. Is medicinal chemistry by nature an interdisciplinary science? 

10. Do many medicinal chemists also earn a Pharm.D? 

11. Do some entry-level workers in medicinal chemistry have formal 

training in medicinal chemistry? 

12. When do some entry-level workers in medicinal chemistry receive 

the necessary medicinal chemistry and pharmacologic background? 

1. Обратите внимание на сочетаемость слова drug и определите, о каких 

лекарственных средствах идѐт речь: 

adulterated 
 

drug 

investigational 

over-the-counter 

potent 

(non) proprietary 
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2. В тексте данного урока вам встретились несколько сокращений. 

Вспомните их развѐрнутую форму и перевод. Проверьте себя по ключу 

(Приложение 6). 

сокращение развѐрнутая форма перевод 

etc.   

i.e.   

Ph.D.   

Pharm.D   

RPh‘s   

 

3. К каким трѐм существительным в тексте данного урока прилагатель-

ное pharmaceutical выступило в функции определения. Проверьте себя по 

тексту: 

pharmaceutical 

? ? ? 
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IV. Дополнительные тексты для просмотрового чтения с последую-

щим переводом с листа 

 

MEDICINAL CHEMISTRY 

Has a History 

Medicinal chemistry is the application of chemical research techniques to 

the synthesis of pharmaceuticals. During the early stages of medicinal chemi-

stry development, scientists were primarily concerned with the isolation of 

medicinal agents found in plants. Today, scientists in this field are also equal-

ly concerned with the creation of new synthetic drug compounds. Medicinal 

chemistry is almost always geared toward drug discovery and development. 

Is Carrying Out Basic Research 

Medicinal chemistry research is an important area of research that is per-

formed in many university labs. As an assistant professor at the University of 

Maryland School of Pharmacy, Alex Mackerell, Jr. has done research on co-

caine and cocaine analogs to develop drugs for the treatment of cocaine addic-

tion. His research, however, was not solely focused on just getting a product, 

but also on understanding basic chemical reactions and their properties. "We 

were interested in the physical properties and in the underlying mechanisms 

of cocaine," he says. The purpose of the research was to develop a cocaine an-

tagonist that would cause ill effects when cocaine is ingested. This type of re-

search characterizes the research being conducted in academic environments. 

Can Lead To Treatment of Diseases 

Grace Smith is using her bachelor's degree in pharmaceutical chemistry 

for a different kind of drug development. She is a part of a team of analytical 

chemists at the National Institute of Health (NIH) who formulate drugs that 

could be used to treat patients with very rare diseases. These formulations are 

called orphan drugs because they are used to treat diseases found in only 

small portions of the population. "We try to develop a treatment either from 

scratch or from research that has already been done in other countries," she 

says. "My job is challenging because it requires working with several differ-

ent compounds at one time." Everyday she relies on her knowledge from her 

undergraduate courses in analytical and organic chemistry. She uses this basic 

chemistry training when testing and retesting compounds for safety and effi-

cacy, which is the measure of how well a drug product works in the human 

body. 

Is Developing Guidelines 

Chemists as the U.S. Food and Drug Administration (FDA) review new 

drug applications from pharmaceutical companies and are also responsible for 
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reviewing the processes by which the substances are made. These chemists do 

not work in a laboratory, but their role in medicinal chemistry is important. 

Charles Kumkumian is the assistant director of the Office of Drug Evaluation 

for the FDA that, he says, is the largest regulatory group in the world, em-

ploying more than 9,000 people. He says that there are about 900 chemists 

employed in various functions throughout FDA. Ten percent of these are 

chemists who review new drug applications for entirely new therapeutic enti-

ties. An equal number of chemists review additional new drug applications 

that are generic formulas or over-the-counter dosages. 

Links Many Scientific Disciplines 

The focus on development of new synthetic drug compounds has resulted 

in the incorporation of many other disciplines, such as biochemistry and mo-

lecular biology, into medicinal chemistry. "Medicinal chemistry involves 

working in teams with scientists from a variety of other disciplines," says 

James Kaminski, a senior principal scientist at Schering Plough. "There is a 

lot of collaboration between chemists and biologists while searching for a 

lead on a new drug or doing research on a preclinical drug candidate. Then, 

when you look into the drug safety profile, you work with toxicologists and 

pharmacologists." 

Joel Barrish, group/project leader in pharmaceutical and drug discovery 

research at Bristol-Company, says that most of his time is spent coordinating 

the synthetic chemistry efforts of chemists in his group with other members of 

the project working group outside of chemistry. These areas include biology, 

computer-aided design, x-ray crystallography, metabolism and pharmacoki-

netics, legal and regulatory affairs, clinical, franchise management, pharma-

ceutics, and process research chemistry. Barrish says, "Working in teams is 

essential to discovering drugs because many different aspects of a molecule 

must be defined to identify a candidate for clinical studies." He adds, "Medi-

cinal chemistry is the drug discovery engine that provides the tools for the rest 

of the organization so they can determine the importance of particular biolog-

ical targets. Kaminski also believes that understanding and interacting with 

other scientists is key to being successful in this area. Most medicinal chem-

ists find that the opportunity to do research with other scientists while helping 

to new drugs is an exciting part of their work. Barrish says, "Drug discovery 

research is a highly creative and stimulating work environment where people 

are driven to succeed by personal and scientific objectives, and the desire to 

contribute to society's well-being. 

Work Description 

Medicinal chemists apply their chemistry training to the process of syn-

thesizing new pharmaceuticals. They also work on improving the process by 

which other pharmaceuticals are made. Most chemists work with a team of 
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scientists from different disciplines, including biologists, toxicologists, phar-

macologists, theoretical chemists, microbiologists, and biopharmacists. To-

gether this team uses sophisticated analytical techniques to synthesize and test 

new drug products and to develop the most cost-effective and environmental-

ly friendly means of production. 

Work Conditions 

Medicinal chemistry offers a variety of lab opportunities. Most chemists 

use their research skills to formulate, produce, and analyze new compounds. 

However, each lab environment is unique daily activities and career opportun-

ities differ with each one. In academia, chemists explore a compound's differ-

ent mechanisms in basic research as well as teach at least one full course. In 

government, laboratory work is not always required, especially at the FDA 

where they review drug applications. Industry, on other hand, offers chemists 

a choice of moving into management or staying in the lab. 

Places of Employment 

Though a wide array of positions exist for chemists in medicinal chemi-

stry, the availability of these jobs is dependent upon the economy, shifting 

government regulations, and research grants. Employment prospects include 

the academic environment, pharmaceutical companies, and government. Bio-

technology organizations also employ chemists in this area. Industry provides 

the opportunity to choose between a traditional laboratory career or a non la-

boratory chemistry career in management. Government also offers a choice 

between a laboratory position and a nonlaboratory chemistry position, such as 

drug application review. 

Personal Characteristics 

Medicinal chemists must enjoy varied activities and must be receptive to 

exploring the unknown. A good imagination and persistence are also two im-

portant qualities to have when considering a career in medicinal chemistry. 

Being a team player with good writing and verbal communication skills are 

invaluable assets when interacting with scientists from other disciplines. 

Education and Training 

Generally, pharmaceutical companies hire only people with research ex-

perience, advanced degrees especially in organic chemistry, and at least two 

years of post-doctoral experience. Most chemists in traditional research ca-

reers are Ph.D. chemists while chemists with B.S. degrees generally serve as 

research technicians. You can place yourself in a competitive position by get-

ting as much experience as possible with a strong background in organic 

chemistry and biochemistry. A number of universities have formed medicinal 

chemistry programs in the past 20 years. 
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FROM CHEMICAL SCIENCE TO INDUSTRY 

Profiles Medicinal chemistry 

Name Mary Brown 

Age 29 

Job Senior research chemist 

Having studied Chemistry, Physics, Mathematics and General Studies at 

A Level, I continued my education at Loughborough University with a degree 

in Medicinal and Pharmaceutical Chemistry. 

After graduating, I began work at AstraZeneca in their medicinal chemi-

stry department as a Research Scientist. I had to show that I was competent 

and productive in the laboratory environment. My communication and team-

building skills developed, and my problem-solving skills improved enormous-

ly through reading literature and discussion with colleagues. These skills 

enabled me to be promoted to senior research chemist after just 3 years. 

As a senior research chemist in the medicinal chemistry department, my 

job is to design and synthesise novel chemical compounds targeted to treat a 

variety of human diseases. These chemicals may have the potential, in the fu-

ture, to become drugs that doctors can prescribe to patients. To do this suc-

cessfully involves working with a wide range of  specialists including biolo-

gists, molecular modelers, chemical engineers, safety consultants and patent 

attorneys. 

I spend the majority of my time in the lab doing hands-on practical syn-

thetic chemistry, which involves carrying out a variety of chemical reactions. 

Once the reaction has been completed the chemical product must be purified 

to as high a standard as possible. A variety of analytical techniques are then 

used to confirm the correct chemical has been synthesized. 

I like being at the beginning of the drug discovery process and knowing 

that a new chemical I have synthesized in the laboratory might, one day, be-

come a new medicine. My job is different every day, and I am able to experi-

ment with new ideas, using knowledge I have gained from reading about oth-

er research to make chemicals that have never been synthesised before. 

Skills such as time management and problem solving are essential, as is 

the ability to communicate effectively with other people (including those 

without a chemistry background). Computer literacy is important as comput-

ers are used to simulate molecules and to analyse data. 

A Chemistry degree is essential to work in medicinal chemistry because 

this allows you, through the knowledge you have gained while studying, to 

make an informed decision on how to synthesise a target chemical. 
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PAUL EHRLICH'S MAGIC BULLET
 
THEORY 

Just a hundred years ago, drugs were expensive and had to be obtained 

from exotic tropical trees. This changed with the discovery of an artificial 

compound called Salvarsan. It cured the dreaded disease syphilis and laid the 

foundation of modern medicine. 

The beginning of organic chemistry 

Organic compounds like urea, which was earlier obtained from kidneys, 

are complex in nature. For a long time, they could not be created in the labor-

atory. The first breakthrough came in 1828 when Friedrich Wohler succeeded 

in synthesizing urea artificially. In the following decades millions of new 

compounds were synthesized. 

The potential of these compounds to treat diseases was never taken se-

riously. This was because many of these compounds are highly toxic and 

caused side effects. For example, atoxyl (arsanilic acid), was effective against 

trypanosomes, the bacteria that cause sleeping sickness. But atoxyl also 

caused blindness. 

Salvarsan: The first big success 

Paul Ehrlich was a German chemist interested in the science of chemothe-

rapy. In 1906, he deduced the chemical structure of atoxyl. From there he 

made the most vital conceptual breakthrough - Make a large number of mod-

ifications from the basic compound, and test each for its ability to cure in-

fected mice. Something would ultimately be found which was very effective, 

yet relatively safe for humans. He called it the 'magic bullet' theory, for which 

he got the Nobel Prize in 1908. 

In 1909, he and his team discovered salvarsan, which was deadly against 

bacteria that caused syphilis, but was yet relatively safe for human use. Very 

quickly, salvarsan became the most prescribed drug in the world. 
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V. Контрольный перевод 

Переведите тексты в письменной форме. Сравните с другими перевода-

ми студентов группы. Выберите лучшие варианты.  

 

WHY WE NEED NEW DRUGS 

Well, there are many reasons. One reason is that medicines are not a natu-

ral part of our body. We know how they go right, like we know penicillin kills 

bacteria, or paracetamol reduces fever. But we've got to accept that they don't 

work perfectly, yet. 

That does not mean all medicines are unsafe. For example, tamiflu pre-

vents viruses from escaping infected cells, so they cannot infect new cells. 

But if you've not eaten properly or took some other medicine, a tablet of Ta-

miflu might give you a mild stomach-ache. Taken properly, most drugs have 

no bad effects. 

 

A MORE PERFECT DRUG 

Why are drugs not perfect? It's because of chemistry. 

Most of the molecules in our body are proteins, which do things like di-

gesting food and taking oxygen to all cells of the body. Every medicine has its 

correct target protein. For example, tamiflu blocks the action of a protein, 

which is made by the flu virus. There is a spot on the protein which is impor-

tant for the virus to work. Tamiflu goes and sits exactly in that spot, stopping 

the protein dead in its tracks. However, it doesn't sit very tightly, and in time 

gets knocked off. So you have to give more Tamiflu after some time to keep 

the protein under control. 

 

FROM EARLY DISCOVERY TO MASS PRODUCTION 

In 1928 Scottish scientist Alexander Fleming discovered Penicillin. 

Pencillin was one of the first antibiotics that proved to be effective against 

a variety of diseases. 

Though Fleming discovered Penicillin, he was unable to produce it in a 

large scale. He also noticed that it was difficult to isolate the exact antibiotic 

agent. His researches lead Fleming to believe that the Penicillin bacteria did 

not last long enough inside the body. Fleming's research was carried forward 

by Howard Florey and Ernst Boris Chain. The duo was able to mass produce 

the drug after the bombing of Pearl Harbour during the Second World War. 

However it would only be in 1945 with Norman Heatley's experiments that 

Penicillin as a drug was mass distributed. 
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SPIDER SILK 

Also known as gossamer, spider silk is known to be stronger than steel (of 

matching thickness), while being extremely light. It has many potential uses, 

from use in bullet-proof jackets to wound dressings. The problem is a means 

to produce it commercially hasn't been found yet. Thanks to genetic engineer-

ing attempts are now being made to produce it in the milk of genetically-

modified goats. 

 

LOTUS EFFECT 

Lotus leaves are completely waterproof. Nothing ever sticks to them. 

That's because the surface of the leaf contains microscopic hairs coated with 

wax, that doesn't offer space for anything to stick, causing water droplets to 

roll off. This means the leaf is self-cleaning! The principle has been used to 

create non-stick paints, using nanotechnology to mimic the lotus leafs micro-

scopic surface. 

 

COURSE OVERVIEW OF PHARMACEUTICAL CHEMISTRY IN 

BRITISH UNIVERSITY 

This degree provides you with a sound general grounding in chemistry but 

focuses on, and extends into, topics of relevance to the design and production 

of new medicinal compounds and understanding their biological actions. 

The Freshman years 

In the first two years you will follow the Science programme, taking che-

mistry, biology  and mathematics in the Junior Freshman (first) year. In the 

Senior Freshman (second) year you will take chemistry and 20 prescribed 

units of biology with the option of further biology (20 units) or mathematics 

(20 units). In addition, special sessions held specifically for your group will 

introduce you to the ideas and techniques of medicinal chemistry. 

The Sophister years 

In the Junior and Senior Sophister (third and fourth) years the course will 

branch off into the more specialised aspects of medicinal chemistry, although 

there will be considerable overlap with the Chemistry programme. 

The overlap will be mainly in organic chemistry, with less emphasis being 

placed on physical chemistry and inorganic chemistry in order to allow for the 

introduction of the new medicinal chemistry units. 

In the Junior Sophister (third) year, your special medicinal chemistry 

courses will include: 

 Basic principles of medicinal chemistry 

http://www.tcd.ie/courses/undergraduate/az/course.php?id=DUBSC-SCIE-1F09
http://www.tcd.ie/courses/undergraduate/az/course.php?id=DUBSC-CHEM-1SCI
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 Pharmacology (how drugs interact with the body) 

 Drug design (how chemists design new drugs for specific diseases) 

 Anti-viral and anti-cancer agents 

 Anti-microbial and anti-infective agents (compounds that can combat 

the microorganisms that cause disease) 

 Anti-malarial chemistry (study of the development of new drugs in this 

area) 

 Steroid drugs (study of drugs based on the steroid skeleton) 

 Industrial chemistry (short course on medicinal chemistry in industry) 

In the Senior Sophister (fourth) year, you will cover the medicinal chemi-

stry of the cardiovascular and central nervous systems, combinational chemi-

stry and drug delivery, as well as computational medicinal chemistry and 

modern analytical methods. Case studies in medicinal chemistry (focusing on 

specific diseases or drug types), will also feature on your programme. 

Practical work in the final year will consist of a research project. This may 

be carried out either in the College under the supervision of a member of 

staff, in a chemistry department at an overseas university, or in a commercial 

laboratory. 
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I. Повторение грамматики (Приложение 1, §§ 1-20) 

1. Раскройте скобку и поставьте глагол-сказуемое во все времена дей-

ствительного и страдательного залога. (Приложение 1, §§ 1, 8): 

He (to make) a scientific report. 

2. Раскройте скобку и поставьте глагол-сказуемое в правильной вре-

менной форме (Приложение 1, §§ 2, 3, 4): 

 He (to make) scientific reports every month. (делает) 

 He (to make) his scientific report last week. (сделал) 

 He (to make) his scientific report now. (делает) 

 He (to make) his scientific report already. (сделал) 

 He (to make) his scientific report for two hours. (делает) 

 He (to make) his scientific report by Friday. (сделает) 

 He (to make) his scientific report from 2 to 3 o‘clock. (делал) 

 He (to make) his scientific report tomorrow. (будет делать) 

3. Раскройте скобку и поставьте глагол-сказуемое в нужной форме с 

учѐтом правила согласования времен. (Приложение 1, §§ 5, 6): 

 I knew that he (to make) his scientific report soon. 

 He said that he (to make) his scientific report when I rang him up. 

 He said that he (to make) his scientific report the day before. 

4. Проанализируйте, какой тип условия представлен в следующем пред-

ложении и переведите это предложение на русский язык (Приложение 

1, § 7): 

If he had taken part in the conference, he would have made a scientific 

report there. 

5. Объясните, какие грамматические правила следует учесть при пере-

воде следующего предложения на английский язык. (Приложение 1, §§ 7, 

8, 10): 

Его пригласят на конференцию при условии, если он согласится 

сделать там доклад. 

6. Определите функции инфинитива в следующих предложениях. (При-

ложение 1, § 12): 

 He wants to make a report. 

 It must be interesting to make a report. 

 He is always ready to make a report. 
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 He was the first to make a report. 

 He has come here to make a report. 

 He is too busy to make a report. 

7. Переведите следующие предложения на английский язык, используя 

инфинитивные комплексы. (Приложение 1, §§ 15, 16, 17): 

 Он обязательно выступит с докладом на этой конференции. (ком-

плекс «Именительный падеж с инфинитивом») 

 Пусть он выступит с докладом на этой конференции. (комплекс 

«Объектный падеж с инфинитивом») 

 На этой конференции ему необходимо выступить с докладом. 

(комплекс с предлогом for)  

8. Определите значение модальных глаголов в следующих предложениях 

(Приложение 1, § 18) и переведите предложения на русский язык: 

 He said that he could make a report. 

 Could he have made a scientific report? 

 He may make a report at the forthcoming conference. 

 He may not have made his report yet. 

 He must make his report tomorrow. 

 He must have refused to make a report.  

9. С помощью каких модальных слов или фраз выражено отношение го-

ворящего к высказыванию в следующих предложениях? (Приложение 1, 

§ 19): 

 No doubt he will make a report at his conference. 

 Will he make a report at his conference? – Most certainly. 

 I really don‘t know whether he will make a report at this conference. 

 Unfortunately he couldn‘t make a report at this conference. 

 Of course you understand that it‘s necessary to make a report at this 

conference.  

10. Переведите следующее предложение на английский язык двумя спо-

собами: с помощью модального глагола (Приложение 1, § 18) и с помо-

щью модального слова. (Приложение 1, § 19) 

Возможно, на этой конференции он выступит с докладом. 
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II. Повторение терминологической лексики 

Дайте русские эквиваленты терминов, встретившихся вам в уро-

ках 1–12: 

 molecule, matter, property, composition, to provide; 

 background, pharmaceutical, fitness, include, involve, specialty, adulte-

rated, investigational, over-the-counter, potent; 

 arrange, attempt, criticize, exhibit, identify, pattern, predict, recognize, 

valence; 

 accumulate, precautions, substance, unavoidable hazard, test some-

thing, poison, tubes, test-tubes, evaporating, funnels, weighing bottles, 

beakers, flasks, bulbs, stoppers, bottles, pipettes; 

 observation, explanation, information, pollution, researcher, discovery, 

to suggest, hypothesis; 

 capacity, costs, efficient, manufacture, oil refinery, petrochemical, pol-

lute, process, profit, remove; 

 to emit, hypothetical, disaster, to consider, to prevent, evidence; 

 solution, sample, solvent, specimen, bind, coat, dissolve, forensic che-

mistry, slightly, vaporize, chemical, heavy, hard, porous, transparent, 

pure, toxic, foreign; 

 ecology, community, efforts, numerous, soil, wastes; 

 acknowledge, award, found, resign, thorough, conversion, integral, 

multiplication, mortality, numerical; 

 to define, measurement, to deal with, to determine, man-made; 

 usage, machine, procedure, to improve, to refer to, consequence, ad-

vanced technology, to fulfill, requirement, to satisfy requirements, raw 

material, conductor. 

 

III. Повторение выборочного текстового материала 

Переведите с листа фрагменты текстов (уроки 1–12) без предва-

рительной подготовки: 

1. What is chemistry 

Chemistry is the study and manipulation of molecules or matter, its struc-

ture, properties, and composition, and the changes that matter undergoes. 

Chemists routinely create new matter that finds applications in computing, 

nanotechnology, biotechnology, drug discovery, biology and medicine.  
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Chemistry provides an important part of the solution to needs in society 

and can provide opportunities and the knowledge for economic development. 

There is a need for the broadly educated chemist who can work on the core 

topics as well as those who can work and communicate with biologists, phy-

sicists, clinicians and engineers. 

2. Science and scientific methods 

Scientists search for facts about the world around them. They try to find 

logical explanations for what they observe. 

Pure science is the search for a better understanding of our physical and 

natural world for its own sake. Pure scientists are not concerned with finding 

uses for their discoveries. Pure scientists get satisfaction from simply know-

ing why things are as they are and why they happen as they do. 

Applied science, or technology, is the practical application of scientific 

discoveries. Applied scientists put scientific discoveries to work. The tech-

nology produced by applied scientists has made possible the current state of 

our civilization. As a result of technology, many people today have easier 

lives and live longer. 

3. Discoveries of the past  

We shall define inorganic chemistry today as the study of formation, 

composition. 

Two facts helped the development of inorganic chemistry: the growth of 

the theoretical techniques of quantum mechanics and new optical, electrical 

and magnetic techniques of physical measurement by which structure can be 

investigated. 

People say that facts give a science its substance, but it is the theory which 

provides its strengths. It is owing to the development of the theory that inor-

ganic chemistry has before it such exciting prospects at the same time. 

4. Will the human race survive the twenty first century? 

Steam engines, nuclear war, the population explosion, chemicals, social 

dislocation and genetically modified food have come and gone without leav-

ing us worse off: in fact, the more technology we invent, the healthier, weal-

thier and wiser we become. 

There is undoubtedly a risk in innovation but there is also a risk in a lack 

of innovation, and stopping all invention at any point in our previous history 

would have resulted in humanitarian and ecological catastrophes on a vast 

scale.  

The greatest risk of all is the risk of doing nothing. 
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5. Technology 

 Technology is the making, modification, usage, and knowledge of tools, 

machines, techniques, crafts, systems, methods of organization, in order to 

solve a problem, improve a preexisting solution to a problem, achieve a goal, 

handle an applied input/output relation or perform a specific function. It can 

also refer to the collection of such tools, machinery, modifications, arrange-

ments and procedures. Technologies significantly affect human as well as 

other animal species ability to control and adapt to their natural environments. 

6. Laboratory 

A laboratory is a facility that provides controlled conditions in which 

scientific research, experiments, and measurement may be performed. Scien-

tific laboratories can be found in schools and universities, in industry, in gov-

ernment or military facilities, and even aboard ships and spacecraft. A labora-

tory might offer work space for just one to more than thirty researchers de-

pending on its size and purpose. 

Labs used for scientific research take many forms because of the differing 

requirements of specialists in the various fields of science. 

7. The periodic table 

There are many ways the Periodic Table can be used. The table can be 

used to find the atomic number. The atomic weight is also indicated in the ta-

ble. The orbital arrangement of electrons is shown for each of the elements. 

The common oxidation states are given. For most elements these numbers are 

the same as the valence numbers. 

 The table enables us to recognize families of elements. And at last the ta-

ble can be used to predict the properties of the elements. The fact that the Pe-

riodic Table can assist in predicting properties of elements has helped in the 

discovery of missing elements. 

8. Dmitri Mendeleev 

 Dmitri Ivanovich Mendeleev was a Russian chemist and inventor. He 

created the first version of the periodic table of elements. Using the table, he 

predicted the properties of elements yet to be discovered. 

Mendeleev was one of the founders, in 1869, of the Russian Chemical So-

ciety. He transformed Saint Petersburg into an internationally recognized cen-

ter for chemistry research. 

Mendeleev worked on the theory and practice of protectionist trade and on 

agriculture. Also he is given credit for the introduction of the metric system to 

the Russian Empire. 
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9. Chemical plant 

 A chemical plant is an industrial process plant that manufactures (or oth-

erwise processes) chemicals, usually on a large scale. The general objective of 

a chemical plant is to create new material wealth via the chemical or biologi-

cal transformation and or separation of materials. 

Chemical plants typically use chemical processes, which are detailed in-

dustrial-scale methods, to produce the chemicals. The same chemical process 

can be used at more than one chemical plant, with possibly differently scaled 

capacities at each plant. 

Chemical processes may be run in continuous or batch operation. 

10. Forensic chemistry 

 Forensic chemistry is the application of chemistry to law enforcement or 

the failure of products or processes. Many different analytical methods may 

be used to reveal what chemical changes occurred during an incident, and so 

help reconstruct the sequence of events. Forensic chemistry is unique among 

chemical sciences in that its research, practice, and presentation must meet the 

needs of both the scientific and the legal communities. 

Forensic chemists usually perform their analytical work in a sterile labora-

tory decreasing the risk of sample contamination. 

11. What is ecology? 

 A few years ago, the average person would not have had the slightest idea 

of this term. Today, the word is on everyone‘s lips. The man in the street 

usually associated it with the effect of pollution and our efforts to clean it up. 

According to the definition of a biologist, on the other hand, ecology is the 

study of plants, and animals in relation to their environment. A community of 

plants and animals within a particular habitat is called ecosystem. Every plant 

or animal of an ecosystem has a definite role to play to maintain an overall 

balance in the system. 

 Homo sapiens, of course, is a part of the world ecosystem. 

12. Pharmaceutical chemistry 

Pharmaceutical chemistry and medicinal chemistry are disciplines at the 

intersection of chemistry, especially synthetic organic chemistry, and pharma-

cology and various other biological specialties, where they are involved with 

design, chemical synthesis and development for market of pharmaceutical 

agents, or bio-active molecules (drugs). 
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Medicinal chemistry 

Encompasses synthetic organic chemistry and aspects of natural products 

and computational chemistry in close combination with chemical biology, en-

zymology and structural biology, together aiming at the discovery and devel-

opment of new therapeutic agents. 

Pharmaceutical chemistry is focused on quality aspects of medicines and 

aims to assure fitness for purpose of medicinal products. 
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Аннотирование и реферирование 

 

Сущность аннотирования и реферирования заключается в макси-

мальном сокращении объема источника информации при существенном 

сохранении его основного содержания. 

Аннотирование и реферирование – это сложный мыслительный про-

цесс, требующий от референта не только хорошего владения иностран-

ным языком, но и специальных умений проводить компрессию материа-

ла: кратко сформулировать свои мысли, выделить главное, отсеивать 

второстепенное. Однако, аннотирование и реферирование осуществляют 

компрессию первоисточника принципиально различными способами. 

Аннотация дает самое общее представление о первоисточнике и не мо-

жет заменить его. Реферат сообщает все существенное содержание ма-

териала и вполне может заменить первоисточник.  

 

Аннотация 

 

Аннотация – это предельно сжатая характеристика материала, не 

раскрывающая его содержания и не отражающая точку зрения автора. 

Аннотация лишь перечисляет те положения, которые представлены в 

первоисточнике, информируя, таким образом, о наличии работы по дан-

ной проблематике. Из аннотации можно получить ответ на вопрос:      

«О чем говорится в первоисточнике?» 

Различают два типа аннотаций: 

- описательная аннотация 

- реферативная аннотация 

 

Описательная аннотация лишь перечисляет вопросы содержания 

первоисточника.  

Реферативная аннотация, кроме этого, в предельно сжатом виде пе-

редает выводы по каждому из вопросов и по материалу в целом. 

Средний объем аннотации составляет 600 печатных знаков или 50-70 

слов. 
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Реферат 

 

Реферат – это ограниченное малым объемом и вместе с тем наиболее 

полное изложение основного содержания первоисточника. Реферат 

предполагает критическое осмысление всего материала первоисточника. 

Составитель реферата может давать свою оценку позиции автора, сопос-

тавлять различные точки зрения. Таким образом, передавая то, что непо-

средственно содержится в первоисточнике, то есть отвечая на вопрос 

«Какая информация содержится в источнике?», реферат одновременно 

представляет собой новый самостоятельный материал.  

В сфере научной деятельности, реферат является одним из самых 

распространенных жанров письменного сообщения. Объем реферата 

может быть различным и определяется содержанием первоисточника, 

количеством сведений и их научной ценностью. Средний объем текста 

реферата в печатных знаках:  

500 – для заметок и кратких сообщений; 

                           1000 – для статей среднего объема; 

  2500 – для материалов большого объема. 
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1. Составьте описательные аннотации к следующим статьям: 

Rare Earth Minerals 

 

Praseodymium and dysprosium join 15 other elements in a group called 

'rare earth minerals'. They are actually not rare. They are quite widely spread 

out on the earth's crust. Here's a picture of the periodic table with the rare 

earths marked: 

 

Rare Earths All Around Us 

 

Rare earths are widely used in making electronic devices, like your com-

puters and laptops, mobile phones, digital cameras and portable music play-

ers. 

Let's look inside a digital camera. The lens is made from a special glass 

that has lanthanum or lutetium in it, so that the images have no distortion. The 

electronic circuit board has many tiny magnets in it, made from neodymium, 

samarium and many other rare earths. Europium and terbium are what help 

make the display look so colourful. All of these elements, in just one device! 

Combinations of rare earth oxides are also used to make high temperature 

superconductors, which are used in MRI and maglev trains. And new uses are 

being discovered every day. 

Rare Earth Diplomacy 

Few of us can imagine going out today without our mobiles and music 

players. We can't imagine a house without an LCD TV or an office without 

laptops. In the future, we'll have even more electronic gadgets. That means we 

need more supplies of rare earths. 

However, concentrated ores of these minerals are quite rare. They are of-

ten found with thorium, a radioactive element. Because of this, mining and 

refining these elements is both expensive and dangerous. 

Today, 97% of all rare earths are mined in China, from the Gobi desert. 

This makes countries which have many electronics industries - like Japan, 

India, Taiwan and South Korea - dependent on imports from China. In recent 

times, as China develops its own electronics industry, the availability of these 

minerals to other countries has been reduced. 

Today a worldwide search is on for sources of rare earths outside China. 

India, Brazil, Canada and Australia have reserves, from which thousands of 

tons can be mined. 



Английский язык для химиков-технологов 

 

 
179 

 

Molecular Robots 

Now few of us suffer much from infectious diseases like malaria or typho-

id, and many of us live longer lives. But with age come a new kinds of illness 

like Alzheimer's. Completely new kinds of medicines are needed to treat such 

illnesses. 

 

Geneticisorders  

Sometimes we fall ill because something is wrong in our genes. A gene is 

simply a fragment of DNA that encodes information on how to make a pro-

tein. This information is copied from old DNA to new one by an enzyme 

known as DNA Polymerase. But sometimes, the enzyme makes errors, just 

like we make spelling errors when copying a passage from a book.  

Spelling errors in DNA can be serious. The machine that reads the infor-

mation in each cell of our body (called a ribosome) cannot guess that these are 

errors. Because of this, it will make the protein wrongly. And a wrongly made 

protein can be very dangerous. 

In a disease like Alzheimer's or Parkinson's, the wrongly made protein 

cannot do its work correctly. Instead, the protein molecules lump together, 

and prevent the cell from doing its natural job. If these lumps become very 

large, they can be seen through a microscope or through CT scans. These 

lumps (called plaques) often form in the brain, leading to forgetfulness, shi-

vering of arms, and finally lead to dementia. 

The patient can be helped if we could find a way to break up these pla-

ques. That's where DNA robots can Gene Surgery. 

DNA exists as a double helix in our body, but single strands of DNA can 

have very interesting shapes. This shape is decided by the sequence of the 

DNA. DNA of certain shapes can function like enzymes themselves, and car-

ry out chemical reactions inside the cell. These reactions include correcting 

wrongly spelt DNA. 

So if one can make the DNA with the right sequence, it will get the right 

shape. Then you can use it to correct the spelling errors in the genetic code. 

This in turn means that the cell will make the right type of protein, which will 

not form plaques. Molecular robots can also be designed to break up existing 

plaques. 

Molecular robots are still a long way away from daily life, but scientists 

have made much progress. Now they've even begun to figure out ways to 

program these robots, so that they will do exactly the task they are meant to, 

without any side-effects. So if you plan to go into biotechnology, you might 

find making and programming these robots an exciting career challenge! 
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Some doctors have tried gene therapy before by introducing the correct 

version of a gene into a cell. But it has many problems, since getting the cor-

rect gene into every cell is still a challenge. Even then, the wrong gene will 

still be making the wrong protein. Using a molecular robot can overcome this 

problem, since the robot can correct the original gene that was wrong.  

 

Meet the New Plastics 

 

Things made of plastic, from credit cards to spoons to bags, have become 

so common in our lives that we can hardly think of life without them. Yet all 

plastics are made from petroleum, which will run out in a few decades. What 

do we do next?  

How plastics are made 

All plastics are polymers, that is they are made of a molecule which is it-

self made of hundreds of small molecules. These units are called monomers. 

Polyethylene (used in plastic bags) is made from a monomer unit called ethy-

lene. Similarly styrofoam (used in disposable cups and plates) is made from a 

unit called styrene. PVC, which is used to make things like buckets and even 

plastic doors, is made from units of vinyl chloride linked to each other by 

chemical bonds. 

All these units ultimately come from petroleum. But the reserves of petro-

leum are quite rare, and will run out in our lifetime. Most of the petroleum ex-

tracted from under the ground and the sea is used to make petrol and diesel 

for fuel. So we need to look for other sources of monomers. 

Plastics are non-biodegradable, that is bacteria cannot break them down 

into simpler chemicals, unlike vegetable peels or paper. Read more about the 

harmful effects of plastic bags here. 

Plastic from potatoes 

Potatoes contain a lot of starch (cellulose), which can be used to make a 

plastic-like material quite easily and cheaply. This plastic is not very strong or 

long-lasting. It is also very easily broken down by bacteria (see an article 

about eco-friendly plastic here). But that makes it the ideal material for mak-

ing disposable spoons, cups, plates etc. In fact many companies have already 

begun to do so, and they have given it a nice name too - Spudware! 

Plastic from chicken feathers and soybeans 

The circuit board you see on electronic devices is made of a light but dur-

able plastic, on which tiny electronic circuits are soldered on. Mingjiang Zhan 

and Richard Wool of the University of Delaware do research on ways to make 

these boards from common materials. They found that a material derived from 
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chicken feathers and soybeans does as well as plastic ones, and is much 

cheaper. As computers, mobile phones and other electronic gadgets spread 

through the world, we'll need millions of these feather-bean boards! 

Orangeware 

A team from Cornell University found another way to make plastic. They 

used orange peels, and another material that is becoming increasingly com-

mon in our atmosphere - carbon dioxide. Orange peels contain a chemical 

called limonene (the same thing that gives the orange-y smell). The team 

found that you can convert it to limonene carbonate, which could then be po-

lymerised into a useful plastic called poly-limonene carbonate (PLC). This is 

in fact a de-polluting plastic, because to make it you need to remove C02 from 

the air, rather than add to it.  

We hope that you'll be inspired to make something equally clever from 

materials lying around the house too!  

 

Does Distilled Water Conduct Electricity? 

 

Most of us are familiar that wires and metals conduct electricity. Howev-

er, did you know that water too can help electricity travel? But not every wa-

ter conducts electricity and the rate of electricity conduction is also different. 

Wondering how? Let us explain... 

What Is Distilled Water? 

Plain water contains dissolved minerals like calcium, magnesium, iron 

and sodium. When water is boiled and the steam is allowed to condense in a 

reservoir, the pure liquid that remains, devoid of minerals, is called distilled 

water. 

What Is Electricity? 

Understanding how electricity travels will help answer the question "Does 

distilled water conduct electricity?‖. But first, we need to start with under-

standing 'atoms'. When an atom has more protons than electrons, it has a posi-

tive charge. When the atom has more electrons than protons, it has a negative 

charge. Atoms prefer to have a neutral charge and will swap electrons to be-

come neutral. As electrons are passed from one atom to another, a flow of 

electricity is created. 

Since distilled water is purified and does not contain any impurities, it is 

unable to conduct electricity. Water molecules on their own have no charge 

and as a result they cannot swap electrons. Without the swapping of electrons, 

electricity is unable to travel through distilled water. 
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Salt water, on the other hand, is considered a good conductor of electricity 

because it contains ions in it. Tap water, although it doesn't taste salty, can al-

so conduct electricity because it isn't pure. The water from the kitchen sink 

often has traces of minerals such as calcium, Ca2+, and magnesium, Mg2+ 

and can help conduct electricity. 

 

Why is Sulfuric Acid Called the King of Chemicals? 

 

What's common to petrol, fertilizers, cars and soaps? They, like a lot of 

other things, require sulfuric acid to be made. That's why sulfuric acid is 

called the king of chemicals. 

The uses of sulfuric acid 

Sulfuric acid is involved, in some way or the other, in the manufacture of 

practically everything. Indeed, the production of sulfuric add is sometimes 

used as a measure of how industrially advanced a country Is. India produces 

about 48 Lakh tonnes of this add a year. 

60% of all sulfuric acid produced is mixed with crushed phosphate rock to 

make phosphoric add. Phosphoric acid has two uses - to make phosphate ferti-

lizers, and to make sodium triphosphate, which is a detergent. 

Lots of sulfuric acid is used to clean up rust from steel rolls. These 

cleaned up rolls are used to make cars, trucks, as well as household ap-

pliances. Sulfuric acid Is used in petroleum refining to make high-octane pe-

trol, which burns efficiently. It is put in the lead-acid batteries of your car bat-

tery. It is used to make aluminium sulfate, which is needed for making paper. 

It is used to make ammonium sulfate, a common fertilizer. It is used to make 

... well, it is used to make practically everything! 

On earth, sulfuric acid does not exist in a natural form. But on the planet 

Venus, there's plenty of it. There are lakes of the acid, which evaporate to 

form clouds, which then rain sulfuric acid upon the Venerean surface. The 

USSR's Venera-3 spacecraft landed on Venus on March 1, 1966 and was di-

gested in minutes! 

Handling sulfuric acid 

Never handle sulfuric acid yourself. If you spill a drop on your hand, it 

will react with the tissue, burning it instantly. It also causes dehydration. 

Fumes of sulfuric add can cause blindness, and damage the lungs if inhaled. 

In case you accidentally spill acid on yourself, wash it under a tap for fifteen 

minutes at least, so that even the tiniest drop is washed away. 

Even dilute sulfuric acid is dangerous. When handling sulfuric acid, al-

ways wear thick gloves and a lab coat or apron. Never handle it on an open 
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bench, but use it in a fume hood. Never pour it from the bottle, but always use 

a thick glass pipette with a rubber bulb. The best is to let your teacher handle 

it, while you stand aside and watch. 

Sulfuric acid is often stored in concentrated form. When diluting it, never 

pour water into the acid. That will make the whole thing explode. Instead 

keep crushed ice (made from pure water) in a large beaker, and pour the acid 

onto it, drop by drop. The ice absorbs the heat of the reaction, so it won‘t ex-

plode. When the ice melts, you get dilute sulfuric add. 
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II. Составьте реферативные аннотации к следующим текстам: 

Discovery of Titanium 

 

W. Gregor in England and M.H. Klaporth in Germany discovered tita-

nium independently in the 1 790s. Titanium was named by M FI Klaporth af-

ter the children of Gaia, the earth goddess of Greek mythology. In the initial 

period, the metal was rare and this was largely because of the fact that isola-

tion from its ores was difficult and there was little demand for the metal. 

However, the fact is that it is the seventh most abundant metal found in 

the earth's crust. It is up to 100 times as plentiful as everyday metals such as 

copper, zinc and nickel and 400 times more common than lead. 

By the middle of the 20th century, titanium became famous and was con-

sidered a great discovery among the elements when it was found to have 

properties that suited ideally to the demands of modern technology. Titanium 

ores are now mined to the extent of 3 million tonnes each year, while 100 

thousand tonnes of the metal itself are produced annually. 

Titanium Oxide, the Whitest Substance Known 

Small concentrations of titanium are widespread in rocks, and it is a 

common contaminant of ores of iron. The powdered oxide that is formed by 

purification of rutile, which is the principal ore, is the whitest material known, 

and is the standard against which other white substances are compared. 

Till now, the main pigment in white paint was lead carbonate. However, 

this is poisonous and tends to darken with age because of the reaction with 

sulphur compounds from burning fuels. The extreme whiteness of titanium 

oxide combined with its lack of toxicity meant that this compound has now 

almost completely replaced white lead in paints. 

Use in Architecture 

Titanium is one metal that also finds a use in architecture. In architecture 

it provides the outer shell of certain buildings. It has the appearance of steel, 

but does not rust. The walls of the Glasgow Science Centre, for example, are 

clad in a titanium skin. 

Medical Uses of Titanium 

Almost by accident, new properties of titanium were discovered in the late 

1960s. The properties suggested a unique potential in the medical field. When 

titanium is fixed in contact with bone for more than a few months, the bone 

grows into it and this process is known as osseointegration. 
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No adverse reactions have been observed till date from the body's immune 

system, nor has the metal shown evidence of even the slightest toxicity. The 

best part of this metal is that it does not get corroded by body acids either. 

Today, titanium is now seen as the ideal material for the use in bone re-

placement and strengthening operations. Earlier, stainless steel was the metal 

that was traditionally used for this even though this is rigid and does not flex 

well with bone. However, the stainless steel does bond with bone in the same 

way as titanium. 

Though pure titanium is too soft for use in hip-joint replacement, it is 

easily strengthened by alloying with other metals. Traditional hip replacement 

therapy remains effective. Titanium joints last very much longer. Extensive 

use in dentistry and cleft palate repair has also been undertaken; many pros-

theses are still performing their tasks. The potentially fatal weakness, known 

as an aneurism, in which artery walls bulge dangerously, can now be success-

fully treated with a titanium mesh implant. 

Other Uses 

Titanium in powdered form is used to produce sparks in many fireworks. 

It has density that is greater than that of aluminum, but less than those of iron 

and copper. The lightness when combined with its strength and ability to 

withstand high temperatures makes it virtually the designer material for the 

construction of aircraft parts, jet engines and spacecraft. 

As technology advances, the demands for this versatile metal of 10w den-

sity, high strength and zero toxicity Is sure to multiply. 

 

What is RNA?  

 

Almost everyone has heard of DNA and knows the role it plays in heredi-

ty. But what exactly is RNA? 

RNA or Ribonucleic add is similar to DNA in many ways at the structural 

level. However there are certain differences that are present in RNA chemi-

stry that make it very different than DNA. 

RNA serves many functions in a cell and is typically a linear polymer that 

consists of a sugar-phosphate backbone with nitrogenous bases projecting off 

the backbone. This structure is very similar to DNA. Both of these nucleic ac-

ids carry genetic information, which is based on the order of the bases that are 

present along the chain of the molecule. The presence of a single atomic 

change in the sugar molecule used in the synthesis of RNA makes its chemi-

stry different from that of DNA. 
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Sugar-Phosphate: Backbone of RNA 

The backbone structure of the RNA polymer encodes no genetic informa-

tion but provides the linear, molecular pole off of which the different nitro-

genous bases are hung. Just as in DNA, the sugar molecules are joined to-

gether through "phosphodiester bonds". This means that the sugar molecules 

actually have phosphate groups that are already attached to them. In fact, 

every sugar molecule containing "nucleotide" is used as a precursor in the 

synthesis of a nucleic add. This molecule must contain a chain of three phos-

phates, which is separated by oxygen (O-P-O-P-O--P--O) and is attached to 

one specific carbon atom of the sugar, which is known chemically as the 

number 5 position. 

Similarities between RNA and DNA 

RNA and DNA both encode specific genetic information. Both molecules 

use nitrogenous "bases" to convey this information. Adenine, guanine and cy-

tosine (the letters A, G, and C) arc used in both. The bases are attached to the 

sugar molecule through a bond at the number 1 carbon atom. 

Structurally, both RNA polymers and DNA polymers are able to form a 

helical structure. DNA is well known for being present in cells as a double he-

lix, where two strands of complementary DNA intertwine with each other. 

Most RNA inside a ccli is synthesized as a single stranded molecule. Yet, it is 

well known for forming a large amount of double stranded regions when 

complementary sequences of bases within a single molecule form self-

complementary double helices. 

Thus, RNA is not very different from DNA and is just as important as our 

DNA. 

The Dangers At Home 

 

It is so refreshing to get back inside the house after a tiring day, leaving 

behind the noise, air and light pollution of the traffic. But did you know that 

pollution is as serious a problem indoors as it is outdoors? 

The Unseen Dangers 

As cities grow, buildings have become more crowded, with stuffy rooms 

and poor ventilation. Because of this, many pollutants get trapped in the in-

door air and their concentration increases over time. Let's have a look at some 

pollutants. 

Fossil Fuels: Whenever you cook food at home, some of the LPG gas you 

use escapes unburnt. LPC contains gases like hydrocarbons, carbon monoxide 

and nitrogen oxides. Though released in quantities that are too tiny to detect 

or cause immediate harm, over time these gases can accumulate due to poor 
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ventilation. Lesser fortunate families that use kerosene or firewood face even 

greater dangers. These pollutants can cause asthma, heart disease and cancer. 

Smoking: It is sad but true that many people smoke at home. Smoke from 

bidis, cigars and cigarettes contain about 4000 different compounds. Some of 

the dangerous ones include formaldehyde, nicotine, aromatic hydrocarbons 

and particulate matter. Apart from harming the smoker, people around the 

smoker are also affected. Smoking is a major cause of asthma, cancer and 

lung infections. 

Volatile Substances: We use many organic chemicals around the house, 

school or office for various purposes, including floor cleaners, paints, disin-

fectants, detergents, furniture polish, and laminates. These contain compounds 

like formaldehyde, toluene and acetone, which evaporate at room tempera-

ture. Much of the formaldehyde indoors comes from construction materials 

like plywood, particle boards, and insulating foam. These substances can 

cause skin rashes, irritate the eyes and lead to allergies. 

Pollen and spores: Homes where the humidity is high (i.e. a lot of water 

vapour in the air) encourage the growth of fungi, moss and bacteria, which 

release spores into the air. These flourish in places like attics and corners that 

are difficult to reach and clean. House plants reared for their pretty flowers 

release pollen into the air. Pollen and spores cause asthma and allergies in 

sensitive people. Bacteria and fungi cause infections in the respiratory and di-

gestive system. 

Radioactivity: There's radioactivity all around us, because of the small 

quantities of uranium present in the soil. Over time this uranium decays to 

form radon gas, which accumulates in the house if poorly ventilated. Radon 

also escapes from cement, where It was originally trapped during its manufac-

ture. 

Making homes healthier 

Reducing the effect of these pollutants requires just a few simple meas-

ures. Proper ventilation of the house Is the best way. Every day, it pays to 

switch off the A/C for a few hours, open all the windows fully and switch on 

the exhaust fans. Don't allow anyone to hurt you or themselves by smoking 

indoors. When cooking food, ensure your burner burns with a bright blue 

flame (complete burning) rather than a flame tinged with yellow (incomplete 

burning). 
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Chromatography 

 

How chromatography works 

First, we need to understand the principle of differential solubility. The 

'solubility' defines the maximum amount of a substance that will dissolves in 

a given volume of solvent. A substance will have different solubilities in dif-

ferent solvents, e.g. Sugar dissolves a lot in water, but not in oh, while wax 

dissolves in oil but not water (you can try this at home). 

So if you had a mixture of substances, you could add it to a mixture of 

solvents. The substances in the mixture dissolve in the solvent which they are 

more soluble In. This separation is what is called chromatography. You can 

then separate the solvents, and find what substances (and how much) got dis-

solved in them by analytical methods. 

Types of chromatography 

There are many types, based on the nature of the solvent. 

The simplest is paper chromatography. The substance to be tested is 

placed on a filter paper, which Is then dipped in a mixture of solvents. Com-

mon solvent mixtures are water and acetone, water and alcohol, or a mix of all 

three. As the solvent travels up the paper, different components of the sub-

stance dissolve in their solvents. As the solvent moves, the dissolved sub-

stance moves along with it. 

Filter paper Is made of cellulose, which has a strong affinity for water; 

hence water travels the fastest up it. What's dissolved in water will rise with it 

and move to a greater distance than what's dissolved in another solvent. When 

the solvent has risen almost to the end of the paper, it is taken out, dried and 

subject to chemical testing. 

Other types of chromatography 

For advanced analysis, scientists use column chromatography, in which 

the solvent rises up a column of specially prepared matrix, rather than paper. 

In gas chromatography, the solvents are in the form of gases. In high pressure 

liquid chromatography (HPLC, pictured), the separation happens under high 

pressure. 

Affinity chromatography is a special type, in which the chromatographic 

column itself acts as one solvent. As the substance passes through the column, 

it attaches to the medium, while impurities pass out with the solvent. This is 

very useful in purifying drugs. 

You can try this interesting experiment. Take a narrow iron pipe a few cm 

long, and attach a small magnet on the inside. Now make a mixture of iron 

filings and sawdust in water. Pour it slowly into the iron pipe and collect the 



Английский язык для химиков-технологов 

 

 
189 

 

outflow at the other end. Pour the outflow down the pipe again a few times. 

Do you notice the iron filings stick to the magnet, and the sawdust come out 

in the outflow? You just experienced affinity chromatography! 

 

E-waste: Reduce, Recycle, Reuse 

Nowadays, we've hardly bought a new mobile phone or computer that 

new models appear. Have you ever wondered what happens to those old 

phones and laptops we stopped using? 

E-waste: a problem and an opportunity 

Everyday, millions of tonnes of refrigerators, televisions, mobile phones 

and computers are discarded around the world. Together, these are called 

electronic waste or e-waste. These are very complex things, containing metals 

like copper, tin, cadmium, mercury and lead, as well as plastics and wood. 

Disposing of them is now a major international problem. 

E-wastes are not degradable by soil bacteria. Nor can they cannot be de-

stroyed by burning. When they are dumped in landfills, they occupy too much 

space and leak out dangerous chemicals into the air or soil. It these enter 

sources of drinking water like rivers or wells, they can cause serious health 

problems in humans, animals and plants alike. 

Methods of dealing with e-waste 

You can deal with your e-waste in three easy ways. Reduce, Reuse and 

Recycle. 

The first is the hardest. Let's not buy a new phone or TV till the one you 

have is worn out completely. But then, when we see new models advertised 

all around us, it's hard to resist temptation. 

The second way is to offer them to someone to reuse. The next time we 

buy a new computer or gaming console, let's donate the old one to a charitable 

organization. They will use them to teach those less fortunate than us. 

Some companies will offer to exchange their old products tor new ones. 

They can then remove several parts that are not worn out from the old ones 

and use them again in new devices. Next time you buy an electronic gadget, 

buy one from a maker that has a recycling policy. 

And lastly, we can help by recycling. The lead, cadmium, mercury etc. 

that are present in discarded electronics can be extracted for several other 

uses. Many electronics stores now have collection points where we can dis-

pose of old phones, PCs etc. These are then shipped to recycling plants. 

Next time you buy an electronic gadget, buy one from a maker that has a 

recycling policy. 
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What happens in a recycling plant 

In a typical e-waste recycling plant, electronic appliances are first crushed 

and pulverized. Metallic and non-metallic components are then separated us-

ing magnets and chemical methods. 

The metallic components are smelted down to recover the original metal 

again. This is specially done for metals like gold or platinum. Other metals 

like iron are oxidized, so that they can be returned to the environment in a 

harmless state. Wood is ground into sawdust, which is used as packaging ma-

terial. Plastics can be more tricky, but they are recycled to make buckets, jars 

etc. 
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III. Изложите содержание следующих статей в виде реферата: 

Biochemical Evolution 

 

How life evolved? 

Now picture this, imagine swimming in a cosy volcanic vent of searing 

heat. Ammonia and methane swirl like a cosmic bowl of soup. Steam rises 

from the water into the thick chemical atmosphere. Suddenly, a bolt of 

lightning strikes the sky. The ammonia and methane combine just at the wa-

ter's surface and is fed by the heat from below. At that moment something 

new appears: an amino acid; a protein; which is a building block for life itself. 

According to scientific convention, that's how it happened over 3.8 billion 

years ago here on Earth. 

Ever since Darwin sailed to the Galapagos and wrote his first theories of 

evolution, scientists have been trying to find the origins of life. Humans have 

been trying to find this very thing long before Darwin ever hypothesized that 

human beings evolved- as all animals did from organic compounds. But in re-

cent years more evidence has been found through evolving technology and 

research. Science and mankind have been provided with some new answers 

about an old problem. If we did evolve from simple compounds in a complex 

environment, then how did it happen? 

Scientists currently believe that planet Earth formed around 4.5 billion 

years ago after the "Big Bang" created our universe. Then, sometime around 

3.8 billion years ago, the first rock formations began to appear, and microor-

ganisms known as arch bacteria developed. Around 7 billion years in be-

tween, life began as a result of a specific set of necessary elements, and ran-

dom chance. 

Beginnings of Biochemical Evolution 

We know that the so-called "primordial soup" of our world was made up 

of lots of water on the surface, and great quantities of methane and ammonia 

in the atmosphere. Below the surface of the water, volcanoes were conti-

nuously erupting and underwater land masses were being created. These land 

masses eventually rose to the "surface". 

The volcanoes were also creating a lot of heat and steam. A great storm of 

chemical activity in the skies of that primordial Earth was also getting added 

to the heat and steam mixture. The movements of Earth, sky, and chemicals 

resulted in electrical storms. Based on recent studies in microbiology, bio-

chemistry, and chemical palaeontology, scientists believe that either electrical 

activity or a catalytic metallic ion was created which led to the creation of 

amino acids. 
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Amino acids are the simplest forms of an organic compound. They are al-

so proteins. DNA and RNA derive from the successful building of protein. 

Once DNA and RNA begin to build upon themselves, complex organic mate-

rials are created including living cells such as bacteria, and amoebas. By 3.5 

billion years ago cyan bacteria had developed. 

Around 2.2 billion years ago, photosynthetic bacteria had utilized enough 

chlorophyll and emitted "waste" to create an oxygen rich atmosphere. It was 

approximately 2 billion years ago when bacteria developed into eukaryotes 

which were regarded as the first complex living cells. Many of the ancient 

water-bearing bacterium can still be seen today in the fossilized mounds 

called as stromatolites along different beaches around the world. These stro-

matolites are serving as a great evidence that scientists are using to investigate 

the era of the primordial soup. At first, scientists did not realize that these 

mounds were in fact fossilized bacteria.  

The Contribution of Bacteria 

Bacteria are found in all shapes, sizes, and conditions. Bacteria can thrive 

in just about any environmental condition right from extreme heat to extreme 

cold. As a result, scientists have been exploring the Arctic and Antarctica to 

find clues to Earth's bacterial past. Bacteria fossils as well as young living 

bacteria have been found hidden in these harsh places. Scientists have also 

found bacterial fossils in salt beds that are hidden elow the Earth's surface.  

With the sedimentary layering of Earth over time, crystals are formed 

when moisture is trapped. Scientists found ancient Bacillum bacteria in salt 

crystals that were found in the New Mexico desert. The samples were revived 

and new spores were produced after millions of years of imposed hibernation 

in salt crystal. The estimate for this particular sample is 256 million years old. 

The discovery takes us one step closer to the study of the elements and events 

that spawned life on our world 4 billion years ago. 

In the end, we may never know what exactly happened in that ammonia 

and methane filled world of chemical storms and volcanic heat. But with each 

day of new inventions, technological advances in biochemistry, we will learn 

more: more about our world; and ourselves.  

 

The Colourful Truth About Dyes 

 

We all like to wear colourful clothes. Whether a special occasion or just 

daily wear, it's always nice to add a little colour in our lives. Dyes are the 

chemical substances that are responsible for turning plain cloth into the co-

lourful garments that we wear every day. 
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What are dyes? 

Dyes arc substances applied in aqueous based solutions to a fabric to give 

it a colour. What makes a dye different from a pigment is that pigments arc 

usually insoluble. Most of the dyes that we know arc natural dyes found in the 

plant kingdom, available from a number of root, berries, bark, leaves and 

wood. 

 

The structure of dyes 

You may have noticed that sometimes when you wash your clothes the 

colour seems to seep out of them. As a result when you dry your clothes, they 

seem to become faded. Some dyes just stain fabrics and get washed away bit 

by bit whenever you wash your clothes. Good dyes on the other hand chemi-

cally attach themselves to the molecules of the fabric that you are dyeing. 

Different dye molecules arc unique. Each is shaped differently so that it 

absorbs light in a different way. This results in the colour of the dye being dif-

ferent. Often a third molecule is added to a dye. This acts as a bond between 

the dye molecule and the molecule of the fabric that the dye is being applied 

on. 

The study of dyes made organic chemistry popular and is even lead to the 

invention of drugs based on the chemical intermediates of dyes, like the in-

vention of aspirin and sulfonamides. 

Synthetic dyes 

Today there are a variety of synthetic dyes in use. These are more popular 

than natural dyes because of the wide range of colours that they offer and be-

cause they are cheaper and better than the natural ones. The first synthetic dye 

used, mauveine, was discovered in 1856 by teenage William Henry Perkin. 

He created this dye out of coal tar. 

Today synthetic dyes are classified by how they are used to dye fabrics. 

Add dyes are highly reactive water soluble dyes that arc used to colour fa-

brics like silk, wool and nylon. 

Mordant dyes use a substance that fixes the dye, making it resistant 

against water, light and perspiration. These dyes are usually used for colour-

ing wool. 

Basic dyes are used with acetic acid to dye acrylic fibres. 

Vat dyes are not soluble in water and need to be reduced in alkaline liquor 

to get a water soluble, alkali metal salt of the dye. This can then be easily ap-

plied onto the fabric. When the fabric is subject to oxidation the original inso-

luble dye is reformed. 
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Disperse dyes are used to dye fabrics of polyester and are available as a 

paste or powder. 

Sulfur dyes are the dyes that are used in large quantity. These dyes arc ap-

plied in two part dyes. The first part produces a pale yellow colour while the 

second part uses a sulphur compound to produce dark shades and black. 

Why are dyes important 

The study of dyes made organic chemistry popular and is even lead to the 

invention of drugs based on the chemical intermediates of dyes. This includes 

the invention of aspirin and sulfonamides. 

Research in dyes Is also responsible far colour photography as we know 

it. In 1873 the German photo chemist Hermann Wilhelm Vogel added dyes to 

film that was only sensitive to blue and UV light, allowing the film to capture 

the colour green. By 1907 the French Lumiere brothers had perfected a colour 

process for the public called Autochrome. Today dyes are also widely used in 

printing, where the colours of cyan, yellow, magenta and black combine to 

farm all the colours visuals that you see printed. 

 

Few Facts About Fuel Cells 

 

Have you heard of the electric car? These cars are very similar to the 

normal cars. What makes these cars different is that they use large batteries to 

power them instead of using petrol. What make these environmentally friend-

ly cars possible are fuel cells. 

Understanding fuel cells 

A fuel cell is an electrochemical cell that is used to produce electricity 

with the help of combustible substances like hydrogen, propane, methane, ar-

id diesel and in some cases even gasoline. A fuel cell does not require the 

chemical energy to be converted ta mechanical energy for use. This conver-

sion process usually wastes a lot of energy. 

History of fuel cells 

The fuel cell dates back to 1838, when German scientist Christian Frie-

drich Schönbein came up with the idea of a fuel cell. This idea was further 

experimented by Welsh scientist Sir Wiilliam Robert Grove in February 1842 

who created a working device that operated on the principle of fuel cells. 

Much later in the 1950's, W. Thomas Grubb and Leonard Niedrach, scientists 

working for the General Electric Company (GE) further improvised on the 

design by using hydrogen as the main source of fuel. This design of the fuel 

cell was used in various American space missions conducted by NASA. 
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Benefits of fuel cells 

Essentiality fuel cells are like a battery that does not require charging. As 

long as there is a source of fuel, it can keep producing electricity indefinitely. 

The advantages of fuel cells are numerous. Fuel cells unlike combustion en-

gines are very easy to refill and will keep working as long as there is a fuel 

source. They are highly efficient and operate without making much noise un-

like combustion engines. Fuel cells also do not release any harmful pollutants. 

Fuel cells are easy to maintain, as there are no moving parts, and absence of 

friction. 

The chemistry of fuel cells 

Fuel cells work on an electrochemical reaction that converts chemical 

energy into electricity using a fuel source in the process. There are different 

types of fuel cells all of which have slightly different electrochemical reac-

tions. However, the overall process is always the same. Fuel is oxidized at the 

anode, the electrons flow through a circuit and the fuel is reduced at the ca-

thode. Hot air and water is generated from the waste heat produced by the op-

eration of the fuel cell. 

Fuel cells that run on hydrogen are compact and very lightweight. What is 

more they have a combustion efficiency of just under a 100%. Many large au-

tomobile companies like Chrysler have developed cars and buses, which run 

on fuel cells. if majority cars arc made with fuel cells instead of combustible 

engines it will reduce our dependence on fossil fuels and it will be a major 

step forward in solving the problem of global warming. Cars that run on fuel 

cells enjoy zero tailpipe emission. This means that no harmful pollutants are 

released. Even in India you can find cars that use fuel cells such as the Reva. 

In addition, it is just not cars and buses. The world's first official fuel ccli 

boat HYDRA was made in Germany and there is even a submarine that runs 

on fuel cells. it has the capacity to hold 22 people. Companies are developing 

cars, buses, scooters, forklifts, boats, trains and even planes that will work on 

fuel cells. 

The Fundamentals of Fermentation 

 

Though you may never have heard of fermentation, you are likely to have 

experienced it. Fermentation helped make that piece of toast you had for 

breakfast. It is also responsible for making yoghurt, wine and beer. 

The discovery of fermentation 

Fermentation has been used to make alcoholic beverages like mead, wine 

and beer as early as 7000 BC in the Middle East. It was Louis Pasteur, who 

was the first person to discover the science behind fermentation. Yes the same 
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Louis Pasteur who discovered the cure for rabies. In 1857 he described fer-

mentation as the process that brought about the changes in yeast and micro-

organisms in the absence of air. It was later in 1907 that the Nobel Laureate 

Eduard Buchner discovered that fermentation Is caused by a yeast secretion 

called zymase. By 1920 scientists realized it was not only yeast that was re-

sponsible for fermentation but, it also occurred in other substances of glucose 

utilization. 

What is fermentation? 

Fermentation is the conversion of a carbohydrate like sugar into an acid or 

alcohol. This is a chemical process in which micro organisms including bacte-

ria, yeast and mould break down sugar. The result is the release of water, al-

cohol and carbon dioxide. Fermentation also creates lactic acids in certain 

foods. It occurs naturally in different foods including a variety of grains, 

fruits, juices, and other organic liquids. Milk is fermented to give a variety of 

products including Yoghurt, and other milk products like Indian Lassi and the 

Yakult of Japan and China. 

Why is fermentation useful? 

Fermentation is a process in which you can preserve food. By fermenta-

tion the food retains its enzymes, vitamins and other nutrients that are usually 

destroyed by other food processing, as there is no heat involved in the 

process. Foods that are fermented have an additional nutritional value. They 

are rich in vitamins like B and minerals like iron. This means that fermenta-

tion of food is an ideal way to preserve the food without losing nutrients. 

Though fermentation is a natural process, man has discovered how to 

ferment things in a controlled process. This is essential for making things like 

yoghurt and alcohol on a large scale. 

 

The Sparking Truth About Diamonds 

 

Diamonds are always called a girl‘s best friend. They are formed from 

carbon and are used for a variety of purposes from jewellery to use in lasers 

and cutting and polishing tools. Though most diamonds are colourless you do 

come across a few; rare coloured diamonds. 

Diamonds derive their name from the Greek word for unbreakable - ada-

mas. They are the hardest, naturally occurring substance on the planet. Di-

amonds are one of the several allotropes of carbon. Diamond is considered 

less stable than graphite. The chemical makeup of diamonds ensures that they 

have very few impurities, making them ideal for optical applications. They 
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are also excellent conductors of heat. So if you ever place a large diamond in 

your mouth it would be quite cool to feel. 

When deposits of carbon are exposed to high pressure and temperature a 

diamond is formed. Diamonds can be found up to 140 kilometers beneath the 

surface of the planet. Diamonds have also known to be formed at depths of 

300km as well. The ideal combination of pressure and temperature is found 

mostly deep under ground under layers of the earth known as continental 

plates. Today diamonds are made synthetically by a high pressure, high tem-

perature process that mimics the natural forces that produce diamonds. 

Diamonds in India can be traced back to 4th Century BC. In fact we were 

one of the first countries to actively mine these precious gems. Some of the 

areas that these gems were mined from include Golconda, and Raolconda. It 

is from Golconda that the famous Kohinoor Diamond and Hope Diamonds 

were mined from. 

Diamonds can come in different colours depending upon impurities in it. 

The colours can range from intense pink, blue and even red! One of India's 

heirlooms is the Hope Diamond. What makes this diamond unique is its blue 

colour. This 45.52 carat diamond is blue in colour. The colour is caused by 

small amounts of boron in the diamond. Greater the quantity of boron in a di-

amond, the more is the blue colour in the diamond. Some diamonds have ni-

trogen atoms infused in the diamond giving it a yellowish colour. 
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 1.Прочитайте и переведите на русский язык предложения, запом-

нив значения составных предлогов. 

according to Согласно 

aside from помимо, кроме 

apart from помимо, кроме 

because of из-за; в силу; благодаря 

on account of из-за; в силу; благодаря 

owing to из-за; в силу; благодаря 

thanks to из-за; в силу; благодаря 

due to из-за; в силу; благодаря 

to be due to быть вызванным, обусловленным 

by means of при помощи, посредством 

compared to (with) по сравнению с 

depending (up) on в зависимости от 

except for кроме, исключая 

in addition to кроме, помимо 

in spite of несмотря на 

instead of Вместо 

regardless of независимо от 

in terms of исходя из; на основе; в виде 

previous to до,перед 

prior to до,перед 

with respect to в отношении 

with (in) regard to в отношении 

1. Mendeleyev arranged the elements according to the magnitude of 

their atomic weight. 2. Aside from supplying power, the development of 

atomic energy has brought many other important benefits. 3. Apart from 

other uses sulphur dioxide has come to be used as bleaching agent for silk, 

wool, and other materials. 4. There are many physical and chemical changes 

in which participating substances cannot be directly observed because of 

their small amounts, fast rates of reaction or hazards in handling. 5. On ac-

count of its inertness it is difficult to make nitrogen combine with other ele-

ments and its compounds are unstable. 6. The fact that the number of elec-

trons increases with increase in temperature can account for the high nega-

tive temperature coefficient of resistance in semiconductors. 7. In gases mo-

lecules are in free motion and not being confined by the shape of a container 

they are far apart from one another. 8. The elements are arranged in the Pe-

riodic Table in accordance with their atomic number. 9. The details of this 
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important chemical installation are not yet described so that no account of its 

construction and operation can be given here. 10. Carbon unites with iron 

due to the chemical affinity characteristic of these groups of elements. 11. 

The conductivity is mainly due to free electrons. 12. Due to its greater ener-

gy content ozone is more reactive than oxygen. 13. The bleaching effects of 

sulphurous acid are due to its reducing properties. 14. As the temperature 

rises the surface of the steel passes gradually through a series of beautiful co-

lours due to films of oxide of iron. 15. The following classification of coal is 

due to Dr. Percy. 16. When coal is exposed to the action of the atmosphere, 

it undergoes certain changes due to the action of oxygen in the presence of 

moisture. 17. It has not yet been determined whether the change is due to the 

escape of volatile matter or to oxidation. 18. The difference between the two 

kinds of product is largely due to the amount and nature of impurities. 19. 

The electric charge of the proton is equal in magnitude to the charge of the 

electron, but it has the opposite sign+ instead of — . 20. Even liquid ammo-

nia is a fairly good solvent for ionic compound, in spite of the fact that its 

dielectric constant is very much smaller than that of water. 21. Radiant ener-

gy is described in this paper in terms of the electromagnetic spectrum. 22. 

Iron is usually used when hydrogen is prepared by means of the reaction be-

tween water and a metal. 23. The property by virtue of which a body offers 

resistance to a change in its motion is called inertia. 24. Carbon dioxide can-

not be liquefied above 31-35° irrespective of the pressure that is applied. 25. 

Chemical reactions occur at different rates depending upon the conditions 

and the nature of the reactants. 26. The liquids were selected with regard to 

their degree of polarity and the temperature range which permits them to re-

main in the liquid state. 27. The most useful form of expressing concentra-

tions for every day laboratory activity is in terms of moles of solute per liter 

of solution. 28. A solid portion of matter retains its form and occupies the 

same space irrespective of the container it is placed in. 29. The electrons and 

the nucleus are very small as compared to the size of the atom. 30. Accele-

ration is the rate of change of velocity with respect to time. 

2. Прочитайте и переведите на русский язык следующие пред-

ложения, обращая внимание на значения производных от глагола affect. 

1. Chemical activity is affected by temperature. 2. It is the state of wa-

Affect (v) affect v - влиять на, воздействовать на 

 to be unaffected — не подвергаться влиянию, оставать-

ся без изменения 

 to be affected by — подвергаться влия-

нию(воздействию)  

 is (are) affected by — на… влияет  

 is (are) unaffected by — на… не влияет 
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ter but not its composition that can be affected by the process of heating or 

cooling. 3. Among the substances unaffected by oxygen one should mention 

the inert gases. 4. The molecular weights are unaffected by the temperature 

change. 5. The properties of oxygen are unaffected by the presence of the 

other gases in the air. 6. The results of our experiments were greatly affected 

by the presence of impurities. 7. The atomic weight is the one property of an 

element, which remains unaffected by chemical changes. 8. The solubility of 

most solids in water is increased by heating but some are little affected by 

temperature change and a few less soluble in hot than in cold water.  

3. Запомните значения слов, прочитайте и переведите на русский 

язык следующие предложения. 

All all a — весь, вся, всѐ, все 

 above all — главным образом 

 after all — в конце концов 

 all over — повсюду 

 at all — вообще, совсем 

 first of all — прежде всего 

 all the same — тем не менее, все же 

1. After all, the rays of the sun as a source of power can be put to work 

without much costly machinery. 2. First of all you have to know the most im-

portant chemical laws underlying these natural phenomena.3. All of this ki-

netic energy may be used to do work as the moving object is slowed down to 

rest. 4. The basic principles of good balance design should be known to all 

working in chemical laboratories. 5. Hydrogen and chlorine are the life at oth-

er planets, if it exists at all, is not like ours. 6. There known to react together 

with explosive violence, if they are exposed to sunlight, but perfectly dry hy-

drogen and perfectly dry chlorine fail to react at all.  

4. Запомните значения ammount, прочитайте и переведите на 

русский язык следующие предложения. 

Amount amount n - величина, количество 

 amount (to) v - равняться, достигать, состав-

лять 

1. The basic substances amount to from 5 to 10 per cent of the tar, 

while 1 to 2 per cent is the usual amount of such substances in ordinary coal 

tar. 2. There are many physical and chemical changes in which the substances 

involved cannot be directly observed because of their small amounts, rates of 

reaction, and hazards in handling. 3. The total amount of radium produced up 

to 1940 amounted to about one kilogramme. 4. Since radiant energy is a 

wave phenomenon it is necessary to compare the properties of waves with the 

amounts of energy associated with those properties.5. From the view point of 

fuel economy some industrial boilers were equipped with smoke eliminators 
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which not only greatly reduced the amount of smoke emitted but also de-

creased the amount of coal required for the same amount of steam by 5 or 6 

per cent. 6. The rate at which a chemical change took place was greatly in-

creased by the addition of certain substances in a minute amount. 7. The por-

tion of radium in a ton of pitchblende ore amounts to only 1/5 g. 8. In carry-

ing out the nitration, the proper amount of mixed acid (consisting of equal 

parts of sulphuric acid and nitric acid) is introduced into the steel nitrating 

vessel. 

5. Запомните значения составных слов с as, прочитайте и переве-

дите на русский язык следующие предложения. 

As as cj — как; в качестве; чем; так как; в то вре-

мя как; по мере того как 

 as adv — как (например) 

 as well — также 

 as... as — так же..., как и; такой...как (парный 

союз) 

 as far as — насколько 

 as long as — пока 

 as soon as — как только 

 as well as — так же, как и 

as if – как будто 

as for, as to – что касается 

1. The reaction with lead is very slow, as might be expected with the 

metal. 2. The atomic weight of an element is defined as the mass of one atom 

of an element compared with the mass of one atom of hydrogen. 3. As to the 

advantages of this method they leave no doubt. 4. He was surprised as if he 

had never seen such a device. 5. Energy is defined as the ability to do work. 

6. As soon as he saw bubbles on the surface of the liquid he stopped the ex-

periment. 7. Carbon as well as metals conduct electricity. 8. One can see that 

gases expand as the temperature rises. 9. As the electron vibrates between 

energy levels, it radiates electromagnetic energy in constant amounts. 10. 

Hydrogen peroxide acts as a vigorous oxidizing agent but strangely enough it 

also acts as a reducing agent. 11. A solid can be changed to a liquid and fur-

ther to a gas, as the temperature goes still higher. 12. As early as at the be-

ginning of the 19th century Dalton laid the scientific foundation of the atomic 

theory. 13. Aluminium as well as copper are the best conductors of electrici-

ty. 14. The existence of neutrons in nuclei was discovered as late as in 1932.  
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6. Запомните значения because, прочитайте и переведите на рус-

ский язык следующие предложения. 

Because because cj — так как, потому что 

 because of prep — из-за 

1. The compound involving radicals are often ionic because of the 

transfer of electrons. 2. If the temperature varies greatly from the 20°C indi-

cated, the precision of measuring is reduced because the volume occupied is 

more at higher temperatures and less at colder temperatures. 3. There are 

some solutions, such as hydrofluoric acid and strong alkalis (sodium and po-

tassium hydroxide), that should not be stored in glass vessels because of 

chemical interaction. 4. An aluminium ion in water solution has a strong at-

traction for water molecules because of its considerable positive charge. 5. In 

the oil-water separation, the water will be the low phase because it is slightly 

denser than oil. 6. Because carbon monoxide is odourless, the presence of 

this gas is not easily detected. 7. Phosphorus is never found free in nature be-

cause of its strong affinity for oxygen. 8. It is important to add the sulphuric 

acid to water rather than adding water to sulphuric acid because the intense 

heat produced in the solution process could cause the first drops of water to 

splatter some acid on the experimentator and cause burns. 9. Any substance 

which causes the loss of electrons because of its own tendency to gain them 

is called an oxidizing agent. 10. -SH group is found in many proteins and has 

a certain infamy because of the unpleasant odour associated with it. 11. 

While this method is not the most common or most useful it is necessary to 

consider it because it is still used in laboratory experiments. 12. A phase se-

paration between liquids can usually be observed as two distinct layers be-

cause of the different light refractive properties of the liquids. 13. Argon, he-

lium, neon, krypton and xenon are called the inert gases because they are 

chemically inactive. 14. Hydrogen diffuses more rapidly than any other gas 

because of its very small density. 

7. Запомните значения следующих слов, прочитайте и переведите 

предложения. 

Before before prep – перед, до, раньше 

cj – прежде чем, до того как 

adv – впереди, раньше, прежде 

After after prep  - после, вслед за 

сj – после того, как 

adv - потом, после 

1. The cosmic rays spend many millions of years in flight almost at the 

speed of light before they reach our planet. 2. In order to know what happens 

when a metal rusts one must study its properties before and after rusting. 
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3. Liquid lead assumes the spherical shape because of the effect of arsenic af-

ter the outer portion of it has solidified. 4. Some substances will ignite even 

when very slightly heated, others have to be heated to a high temperature be-

fore they take fire. 5. After the crystals are pressed dry, they are placed in 1, 

5 1. of cold water, washed thoroughly, filtered through paper and dried in the 

air. 6. Before the discovery of the structure of atomic nuclei, it was thought 

that there existed two general types of forces explaining all natural phenome-

na: electrical and gravitational. 7. The word "helium" comes from the Greek 

word "sun" because that element was discovered in the sun before it was dis-

covered on the earth. 8. All the necessary and exact data you can find in the 

reference book lying before you. 9. Before the isotopes can be applied either 

in industry or in medicine they must be converted into forms that are both safe 

and convenient to use. 

8. Запомните значения слов, указанных ниже, прочитайте и пере-

ведите на русский язык следующие предложения. 

both... and как..., так и; и.... и 

either... or или... или; либо... либо 

neither... nor ни... ни 

whether... or будь то... или; независимо от то-

го... ли 

whether or not ли (ставится после сказуемого) 

the... the чем..., тем (в сочетании с прила-

гательным в сравнительной сте-

пени) 

as... as так же..., как и; такой же...,как и 

1. Both calcium and zinc chlorides are extremely soluble in water, but 

practically insoluble in liquid ammonia. 2. Both liquid ammonia and water 

possess high fluidity. 3. Oxidation may be either slow or rapid, in both cases 

the same amount of heat is liberated provided that the same kind and quanti-

ties of substances undergo oxidation. 4. Either of the methods described will 

give the desired results. 5. Acids may be either gases, liquids or solids. 6. In 

the case of the electrolysis of a solution of copper chloride, using a carbon 

anode, copper is liberated at the cathode and chlorine at the anode, so that 

complications at either electrode are avoided. 7. Gases have neither a definite 

volume nor a definite shape. 8. Neither of these devices have been used in in-

dustry for the last decade. 9. The reaction rate is often affected considerably 

by neutral salts which are neither acidic nor basic. 10. This method is used 

whether the product is pure or contaminated. 11. In any element whether it is 

gold, copper, mercury, hydrogen or any other element electrons are always in 

motion. 12. The higher energy radiation has much shorter wavelength and 
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thus much higher frequency. 13. The more carbon the steel contains, the hard-

er it becomes. 14. You must work at your English as much as you can. 15. 

This is probably as satisfactory a definition as can be formulated concisely. 

9. Запомните значения следующих глаголов и переведите предло-

жения. 

Bring about (v) - вызывать; 

осуществлять 

— 

 

bring (v) - приносить 

build up (v) - образовывать — build (v) - строить 

carry out (v) - выполнять — carry (v) – нести 

give off (v) -выделять — give (v) давать 

give up (v) - выделять — give (v) давать 

make up (v) - составлять — make (v) – делать 

make up for (v) - восполнять — make (v) – делать 

use up (v) - расходовать — use (v) – использовать 

1. Over a period of many years there has been devised a large number 

of apparatus to carry out chemical tasks. 2. Synthetic chemistry deals with 

the methods by which complex bodies may be built up from simpler sub-

stances. 3. Each of the sodium atoms gives off an electron and forms an ion 

which goes into solution. 4. To bring about the preparation of many organic 

compounds a great many ethylene hydrocarbons are made use of. 5. Higher 

temperatures bring about more frequent collisions between molecules. 6. Iron 

makes up about four per cent of the solid rocks of the earth's crust. 7. The 

molecule of hydrogen is made up by the union of two hydrogen atoms. 8. Pa-

rallel with the processes resulting in a shortage of nitrogen compounds in the 

soil, other processes also take place in which the losses of nitrogen com-

pounds are made up for. 9. If we pass an electric current through water using 

platinum or gold electrodes we find two gases to be given off at the elec-

trodes and the water to be used up. 10. Reactions such as synthesis, decom-

position, hydrolysis, oxidation, reduction, polymerisation can be brought 

about by exposure to suitable light. 11. The process of making ordinary glass 

is carried out by using such raw materials as sand, limestone, and sodium 

carbonate. 

10. Запомните значения следующих слов и переведите предложе-

ния. 

Case case n — случаи 

 in the case — в случае; 

 in which case —в этом случае; 

 this is the case (such is the case) — это имеет место, так и 

есть;  

 this (such) is not the case — это не так 
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  1. In any case the branched side chains of a polymer are the reactive 

parts of its molecules. 2. It might be thought that as new plastics are devel-

oped the older types would tend to disappear from production, but this is far 

from being the case. 3. As is the case in the conversion of organic compounds 

into nitrates, the first step in nitrogen fixation is the formation of ammonia. 4. 

Combination with oxygen often liberates heat and light in which case the 

process is known as combustion. 5. According to its properties we should ex-

pect chlorine to combine with hydrogen containing compounds. This is really 

the case. 6. Hydrogen and chlorine react violently in direct sunlight but the 

catalytic influence in this case is the light rather than the heat of the sun. 7. 

The photon of gamma radiation has a very high energy, its flight through the 

universe from distant stars is measured in light years, in this case gamma rad-

iation being called cosmic radiation. 

11. Запомните значения слова cause, прочитайте и переведите на 

русский язык следующие предложения. 

Cause cause n — причина 

 cause v — вызывать что-либо 

 cause + инфинитив — заставлять 

1. Sulphur causes steel to be brittle when hot, and phosphorus causes it 

to be brittle when cold. 2. It was discovered that the rays from radium and 

other radioactive elements may cause regression of cancerous growths. 3. Ra-

dioactive rays were observed to cause the air through which they pass to be-

come a conductor of electricity. 4. If particles of varying size in a suspension 

need to be separated, the tube can be spun in the centrifuge for a period of 

time at a speed sufficient to cause the heavier particles to move to the bottom 

of the tube before the lighter particles. 5. A loss of an alpha particle causes a 

transformation of the atom as well as a loss in mass. 6. The change in magnet-

ic force causes a flow of current that can be measured by a galvanometer. 7. 

Leguminous bacteria cause, the nitrogen of the air to form a compound which 

is incorporated into the bacterium body for its own use, and when it dies and 

decays the nitrogenous compounds are set free in the soil. 8. The slight shift-

ing of the axis of rotation causes a circular path to be described by the axis. 9. 

However, in the case of molecules which readily exchange parts with each 

other attempts at separation may cause molecular rearrangements. 10. The 

next question to be considered is the nature of the radiation that nuclear decay 

causes. 
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12. Запомните значения слова effect, прочитайте и переведите на 

русский язык следующие предложения. 

Effect (v) effect v — осуществлять 

 effect n — результат; (воз)действие, влияние 

 in effect — в сущности 

 to this effect — для этой цели 

1. The term "oil cracking" refers to the disruptive effect upon the car-

bon chain, the process being effected at a temperature of about 300°C and a 

pressure of about 100 pounds per square inch. 2. On April 12, 1961, the So-

viet Union effected the first manned space flight in history. 3. There are many 

uses of oxygen that require the substance in a high degree of purity so as to 

eliminate the effect of the presence of other gases. 4. The high pressure pro-

duces an opposite effect and tends to force the molecules closer together. 5. In 

effect, we would rather attempt to present only a general idea of organic che-

mistry and to this effect a classification of organic compounds and their im-

portant physical and chemical properties is given without going into details. 

13. Запомните значения следующих слов и переведите предложе-

ния. 

Facilitate (v) облегчать 

facility установка, лаборатория, завод 

facilities оборудование, средство 

1. National economy dictates the decision to produce new products or 

expand or modernize present facility. 2. Designs of new plants must include 

the necessary facilities for purification of wastes. 3. Pilot plant usually facili-

tates the development of new method of production. 4. All this facilitates our 

task. 5. The existence of transport facilities has resulted in developing indus-

try in the world. 

14. Прочитайте и переведите на русский язык следующие пред-

ложения, запомнив слова с far. 

Far fаr 
 
а — далекий 

 far adv — далеко 

 far adv+ прилагательное в сравнит. степени - гораздо, 

значительно  

 by far — безусловно 

 so (as) far as... is concerned — что касается 

 so far as — насколько, поскольку  

 so far — пока, до сих (тех) пор  

 far from — далеко от, совсем не 

how far – насколько 

as far back as - еще 
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1. The small non-metallic atoms exert a powerful attraction on the hy-

drogen because its electron is so far removed that it is almost a hydrogen ion. 

2. Far greater use of plastics is expected in industrial construction. 3. The 

process of fractionation may be carried so far that a pure crystalline active 

substance is obtained. 4. Apparatus not immediately required should be kept 

as far as possible in a neat and orderly manner. 5. Coal does far more for 

each of us than supply the necessary heat to move our trains. 6. By far the 

most useful solvents are the hydrides. 7. So far as chemical properties of sul-

phur are concerned it is to be noted that it unites directly with common metals 

except gold and platinum. 8. So far they did not succeed in their efforts to 

raise the effi ciency of the engines. 9. Sulphuric acid is by far the most widely 

used acid. 10. By far the commonest materials for chemical plant construction 

are metals. 11. Prolonged experiments of this kind seem to confirm our view, 

but they have not been carried far enough to anable us to speak quite definite-

ly. 12. So far the problem remained unsolved. 13. This substance is insoluble 

in water as far as I remember. 14. The first computer was devised as far back 

as 1939. 15. To establish the fact more completely the theory referred to 

above would need a far wider study. 16. This work had to determine how far 

the differences in the experimental results published could be explained and 

systematized. 17. As far as the application of computers is concerned its 

range is very wide. 

15. Запомните значения следующих слов и словосочетаний, про-

читайте и переведите предложения. 

For for cj — так как, потому что, ибо 

prep — для; за; в течение; на; в; к 

 for+ существит.+ инфинитив — чтобы 

 except for — кроме 

 as for — что касается 

1. The temperature was too low for the substance to decompose. 2. The 

selection of the proper metal for a given use is an important part of the prac-

tice of metallurgy for often the success of the work is dependent on it.  

3. Oxygen is remarkable for its great chemical affinity. 4. For many purposes 

steel is much better than iron for with the same weight steel has much greater 

strength and hardness. 5. Salt formation in this solvent will not take place for 

the base has a lower affinity for the proton that the solvent has. 6. It has been 

known for many years that light is able to bring about chemical changes. 7. It 

was shown that for one thing the reaction depends on concentration of reac-

tants. 8. The great number of experiments made by him is enough to get the 

necessary results for such a period of time. 9. As for the transmission of 

energy over long distances electricity is best. 10. It is often very important to 

know under what conditions will two substances react sufficiently rapidly for 
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the reaction to be of practical use. 11. Now it is believed that atom contains 

(except for oxygen) three kinds of particles electrons, protons and neutrons. 

12. An instrument has been built and tested for possible use on a planetary 

spaceship. 13. In his table Mendeleyev left several gaps for the new and un-

known elements to be found in the future. 14. The Soviet Union occupies a 

leading place for known oil and gas reserves. 

16. Запомните значения следующих слов, прочитайте и переведи-

те на русский язык предложения. 

Hard hard a — 1) твердый, крепкий;  

2) трудный 

 hard adv — усиленно 

 hardly adv — едва ли, едва, почти не 

1. Oxygen is hardly soluble in water. 2. Gold is hardly affected by ni-

tric, sulphuric or hydrochloric acid. 3. A sample of solid has definite volume 

and is hardly affected by changes in pressure. 4. It is hardly possible to call 

the organic chemistry "dreadful jungle" for it is now a highly organized dis-

cipline which is constantly expanding in a purposefully controlled manner. 5. 

Zinc is a bluish-white, moderately hard metal. 6. Corundum (aluminium 

oxide, ALOg) is the hardest of all naturally occurring substances except di-

amond. 7. The problem at first sight seemed very hard. 8. Many hard-

working and intelligent technicians continue their education at evening de-

partments. 

17. Изучив значения слова involve, прочитайте и переведите на 

русский язык следующие предложения. 

Involve (v) involve v — включать в себя; вызывать что-л.; быть 

связанным с чем-л. 

 involved (in) —сложный;  

связанный с...,занимающийся;  

рассматриваемый; данный, имеющийся 

 involving — с, связанный с... 

 not involving — без 

1. The investigation of this type of reaction involving considerable expe-

rimental difficulties was of great importance. 2. Approximate methods for the 

solution of the equations involved are introduced in two ways. 3. They have 

dealt mainly with the general principles involved. 4. The essential experimen-

tal procedure involved the observation of fall in temperature of a liquid. 5. 

The essential experimental procedure involved the observation of fall in tem-

perature of a liquid. 6. The problem involved deals with inert gases. 7. The 

discovery of the instrument concerned belonged to Torricelli. 8. The exis-

tence of rarefied atmosphere may be proved by the device concerned. 9. The 

question involved will be discussed later. 10. In order to determine whether a 
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compound concerned is organic it is frequently sufficient merely to heat it. 

11. The problem involved deals with inert gases. 12. The discovery of the in-

strument concerned belonged to Torricelli. 13. The existence of rarefied at-

mosphere may be proved by the device concerned. 14. The question involved 

will be discussed later.1 5. In order to determine whether a compound con-

cerned is organic it is frequently sufficient merely to heat it. 

18. Изучив значения слова make, прочитайте и переведите на рус-

ский язык следующие предложения. 

Make (v) I make (made) v — делать 

 make + существительное; инфинитив без частицы 

to — заставлять (если глагол to make употреблен в 

Passive, инфинитив имеет частицу to) 

 to make use of — использовать 

 to make up — составлять 

 to make up for —восстанавливать, восполнять 

1. Tlie question is what makes a chemical reaction go. 2. When Mende-

leev reached iron he had to make an eighth column with the three elements 

iron, cobalt and nickel in it. 3. Ammonium sulphate as a fertilizer was former-

ly obtained by combining ammonia with sulphuric acid but now use is very 

extensively made of calcium sulphate. 4. After passing over the catalyst, the 

gases are washed with water, so as to dissolve ammonia, while the unchanged 

nitrogen and hydrogen are made to circulate again over the catalyst. 5. No 

plans were made to analyse the new substance. 6. The laboratory assistant 

was made to repeat that experiment. 7. We made that test to make you realize 

that it was necessary to raise the pressure by three atmospheres. 8. There are 

other processes in nature by which nitrogen is made up for. 9. Each nucleus 

contains enough protons to account for the positive charge of the nucleus, the 

balance in the weight is made up of neutrons. 

19. Запомните значения следующих слова matter, прочитайте и 

переведите на русский язык следующие предложения. 

Matter matter n – материя, вещество; дело, вопрос 

 matter v – иметь значение 

 as a matter of fact- в действительности 

 no matter (how, when, of what и т. д.) - (от того          

как, когда, из чего... и т. д.) 

it doesn't matter - не имеет значения 

1. Matter is constantly undergoing changes. 2. The concept of matter 

is intuitive and yet it is somewhat difficult for definition. 3. As a matter of 

fact Robert Brown observed the movement of small solid particles in liquid 

quite unexpectedly. 4. Temperature is an intensive property; it doesn't matter 

how much substance is present. 5. Synthetic rubbers are a matter of consider-
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able discussion at the present time. 6. No matter how prepared, the composi-

tion of a substance is always definite. 7. The primary consideration control-

ling the choice of material of construction is, of course, the matter of cost. 8. 

As a matter of fact the first discovery of isotopes was made by means of ra-

dioactive analysis. 9. Optics is concerned with the application of light energy 

to the behaviour of matter. 10. Chemical reactions, being a matter of elec-

trical movement of the atom's electrons, are often easier to measure by 

amount of heat absorbed or evolved. 11. There is a tendency for matter to 

achieve maximum stability. 

20. Запомнив значения слов, прочитайте и переведите на русский 

язык следующие предложения. 

Means means n — способ, средство 

 mean (meant) v — означать  

 mean a — средний, средней вели-

чины 

 by means of prep — при помощи  

 by no means — никоим образом  

 by all means — во что бы то ни стало 

1. The material was by no means perfect, and the results obtained were 

rather irregular. 2. Speeds are obtained partly by electrical means. 3. This de-

vice is used as a means of regulating the amount of gas. 4. It is a means for 

producing a chemical reaction. 5. The solubility of a substance means the 

amount of that substance which will dissolve in a specified solvent. 6. The 

molecular formulas of compounds are determined by chemical means. 7. The 

distillation may be carried out simply in a retort or in a distilling flask con-

nected through a condenser to a cooled receiver, often cooled by means of a 

freezing mixture in an ice vessel. 8. For our experiment we must find the 

means of several temperature measurements by all means. 9. This means that 

it is possible to identify both quantitatively and qualitatively the particular 

atoms and molecules because of the wavelength of radiation they selectively 

absorb or emit. 10. It is necessary to remember that molecules possess kinetic 

energy which means that they are in constant motion. 
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21. Запомните значения следующих слов, прочитайте и переведи-

те на русский язык предложения. 

Number number n — число; номер 

 number v — насчитывать, составлять 

 a number of- ряд, некоторое количество 

 quite a number of – целый ряд, много 

 a large number of – большое число, много 

 a great number of – большое количество, 

много 

 a fair number of – достаточное количество,  

целый ряд 

1. The atoms of sodium and chlorine have each their number of elec-

trons. 2. A number of conditions must be fulfilled simultaneously in this op-

eration. 3. The surface of water loses quite a number of heat in autumn. 4. 

The simplest formula of a compound expresses the ratio of the numbers of 

the separate atoms contained in the molecule of a compound. 5. The number 

of protons determines the atomic number. 6. The problem is dealt with in the 

most profound way in quite a number of articles. 7. The number of scientists 

taking part in the conference was very great. 8. A number of scientists have 

confirmed this suggestion. 9. Aromatic compounds give rise to a great num-

ber of very characteristic bands. 10. Quite a number of reports deal with the 

polarization of light. 11. The total number of particles of both kinds in the 

nucleus is given by the rough atomic weight and the number of protons can 

be found by subtracting the atomic number from the atomic weight. 12. The 

nuclei of atoms of all substances (except for hydrogen) contain a number of 

protons. 

22. Запомните значения слова once, прочитайте и переведите на 

русский язык следующие предложения. 

Once once adv — один раз, oднажды 

 once cj - как только, раз уж, после того как 

 at once — тотчас же, сразу же, немедленно 

 once more — еще раз 

1. Once the work is started it will not be difficult to see when we shall 

be able to finish it. 2. Once we are here, we shall do it at once. 3. They per-

formed that experiment only once as they had not enough materials.4. Once 

the heat has been released from the nuclear fuel in the reactor it is transferred 

to the reactor coolant. 5. Once the structure has been determined the organic 

chemist attempts to synthesize the substance to make it available at low cost 

and in large quantities. 
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23. Запомните значения слова one, прочитайте и переведите на 

русский язык следующие предложения. 

One 1) один, одна, одно (числительные) 

 one another — друг друга 

 one by one — друг за другом 

 on the one hand — с одной стороны 

1. An elementary substance is the one which consists of only one kind 

of atoms. 2. One of the outstanding developments in industrial chemistry is 

the large-scale production of methyl alcohol from carbon monoxide and hy-

drogen using a zinc oxide or chromium oxide mixture as a catalyst. 3. Observ-

ing the arrangement of atoms in a solid, one can better understand its proper-

ties. 4. One should take into account that sulphuric acid has a great affinity 

for water with which it unites with great evolution of heat. 5. The synthesis of 

ammonia from purified hydrogen and nitrogen is one of the large chemical 

industries of the world. 6. One of the ways of obtaining oxygen is to decom-

pose water by the electric current. 7. It was known that elements could unite 

with one another in more than one proportions but one should know that Dal-

ton was the first to discover a simple relation between the different propor-

tions in which the elements combine. 8. The purpose of quantitative analysis 

is to determine the relative quantity of one or more constituents of a com-

pound or a mixture. 9. An empirical formula is one in which the simplest ra-

tios of the elements in a compound are determined from the weight percen-

tages provided by analysis. 10. One other important aspect of the mole con-

cept hypothesized by Avogadro and proved experimentally, is the fact that 

one mole of any gas at 0°C and the pressure of one atmosphere occupies 22, 4 

liters of volume. 11. Many methods of preparing silicon are now in use, one 

of them is to heat silicon oxide with magnesium. 12. Red phosphorus is less 

chemically active than the yellow one. 13. One of the important problems is 

to obtain water sufficiently pure to meet our needs. 14. One can prove in sev-

eral ways that air is not a chemical compound but a mixture of nitrogen and 

oxygen with small amounts of other gases, 15. It thus happens that certain 

mineral fuels might equally well be classified as coals and lignites and it is 

difficult to define where the one ends and the other begins. 

24. Запомните значения следующих слов, прочитайте и переведи-

те на русский язык предложения. 

Only only adv – только 

 the only a – единственный 

 not only … but (also) cj – не только …, но и 

1. It is possible to get the necessary effect only by increasing the tem-

perature. 2. Under these conditions temperature is the only deciding factor. 3. 
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Since U
235

 is the only fissionable material which is naturally available it 

forms the basis for all nuclear reactor fuel. 4. It has been stated that the tem-

perature coefficients of thermal conductivity are known with accuracy only 

for water among liquids. 5. The quality of a polymer depends not only on the 

components of its giant molecule, but on its structure as well. 6. Marie Curie 

investigated all other known elements to find out whether any were radioac-

tive and discovered the fact that thorium proved to be the only other one. 7. In 

a ton of pitchblende ore was contained only 1/5 g of radium. 8. There are 

eight columns, or groups, and 10 rows (7 periods) in the periodic table, and 

hydrogen is separately classified as the only element in the first period. 9. 

Mendeleyev not only suggested new elements but also predicted their chemi-

cal properties. 10. The only exception to all elements is hydrogen whose nuc-

leus contains but one proton. 

25. Запомните значения слова other, прочитайте и переведите на 

русский язык следующие предложения. 

Other other (another) a - дгугой 

 other than – кроме 

 each other, one another — друг друга 

 on the other hand — с другой стороны 

 otherwise adr — u противном случае, или же; 

иначе 

1. It was found that substances which seemed under particular condi-

tions to be without action on each other, reacted owing to the addition of a 

catalyst, even with great readiness. 2. On the other hand the formation of 

aqueous ions from a solid salt is the process that frequently takes place very 

readily. 3. By use of a proper catalyst the effect of a reaction that otherwise is 

very slow becomes quite evident. 4. On the other hand the greater the number 

of atoms in a molecule, the greater the number of isomers possible. 5. The 

discussion of matter often involves the concept of energy and energy values 

or, in other words, units of energy. 6. Ionium, thorium and radiothorium are 

isotopes, that is, they are isotopic with one another and mesothorium is an 

isotope of radium. 7. In a solution the molecules of each substance are un-

iformly distributed with respect to each other; or, in other words, any part of 

a solution lias exactly the same composition as any other part, provided the 

temperature of all parts is the same. 

26. Прочитайте и переведите на русский язык следующие пред-

ложения, обращая внимание на значения произвоных от глагола place. 

Place (v) помещать 

replace (v) замещать 

displace (v) вытеснять, замещать 
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1. We place the sodium chloride in the flask and add sulphuric acid 

through the funnel. 2. The hydrogen chloride gas displaces air from the bottle. 

3. A metal replaces hydrogen in an acid. 4. If we mix metallic zinc with dilute 

hydrochloric acid, zinc replaces the hydrogen in the hydrogen chloride 

27. Запомните значения следующих слов и переведите на русский 

язык предложения. 

Point point n — пункт; стадия; суть; дело, вопрос; 

точка 

 point (to) v — указывать (на) 

 the point is — дело в том, что 

 view point — точка зрения 

 point of view — точка зрения 

 standpoint — точка зрения 

 at this point — здесь, на этой стадии 

 in point — относящийся к данному вопросу 

 the point in question — рассматриваемый 

вопрос 

 the starting point — начало, исходный ма-

териал (сырье) 

 1. The point is that when a particular isotope has an unstable neutron-

to-proton ratio the nucleus is in the process of decay and the phenomenon of 

radioactivity is observed. 2. Nuclear forces largely depend on neutron-to-

proton ratios and it is at this point that isotopes becomes the point in ques-

tion. 3. From the point of view of chemical resistance ebonite is better than 

soft rubber and it is to be used where chemical conditions are severe. 4. The 

Roman numeral (group Vll) points to the number of electrons needed for the 

"octet" to be completed. 5. From the view point of the atomic molecular 

theory these phenomena should be explained in terms of molecular transfor-

mations. 6. There is another point in connection with the making of elec-

trodes which does not generally receive attention. 7. The boiling point of wa-

ter is lOO 
0
C. 8. Benzene is used not only as a means of synthesizing phenol 

but also as a starting point for the production of the compounds necessary to 

nylon production. 9. The prefixes di (2), tri (3), tetra (4), penta (5) and so on 

point to the fact that the same alkyl group is attached to a larger carbon chain 

more than once. 10. The next point to be considered in order to prove or dis-

prove this point of view is what becomes of the oxygen liberated on splitting 

up the carbonic oxide. 11. The terms primary (p), secondary (sec), and tertiary 

(tert) are applied to alcohols and point to the number of alkyl groups that are 

attached to the carbon having the hydroxyl group. 
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  28. Запомните значения слова provide, прочитайте и переведите 

на русский язык следующие предложения. 

Provide provide v— обеспечивать, давать, снабжать 

 to provide for — предусматривать 

 provided (that) cj -  при условии, что; если 

только 

 providing сj - при условии, что; если только 

1. Sometimes a graphical representation of data can provide you with a 

particularly valuable piece of information. 2. The volume of a given quantity 

of a gas varies directly with the absolute temperature, provided that there is 

no change in pressure. 3. This laboratory provided with up-to-date equipment 

solves many important chemical problems. 4. The change in volume of a giv-

en quantity of a gas is equal to 1/273 provided the pressure is constant.  

5. When you are separating pure substance from a mixture you must provide 

for possible mistakes. 6. By then it is hoped that atomic energy will provide 

up to two million kilowatts, one-twentieth of the 40 million kilowatts which 

will then be produced. 7. As an outstanding advantage, polyesters provide a 

good combination of mechanical and electrical properties at relatively low 

cost. 8. Tap holes are provided in the furnace to remove iron and slag from 

the furnace as liquids. 9. Provided equal spaces are travelled by an object in 

equal intervals of time, the motion is uniform. 10. Provided we use the neces-

sary instruments, the measurement will always be correct. 11. Automation 

provided the control of not only individual machines but also of whole facto-

ries. 

 29. Запомните значения слова question, прочитайте и переведите 

на русский язык следующие предложения. 

Question question n — вопрос, проблема 

 question v — сомневаться, ставить под во-

прос 

 in question — рассматриваемый 

 out of question -  вне сомнения 

 beyond question- вне сомнения 

 the question is– вопрос в том 

1. The result in question was obtained when we used solutions of sin-

gle sugars and not mixtures whereas in the food industries it is usual to make 

use of mixtures. 2. We could not but question whether such chain nitrogen 

compounds contain single nitrogen-nitrogen linkages. 3. A rather theoretical 

question may be raised as to whether or not this method is more valid for 

pressures under 1 atm. 4. The fact that the proportion of oxygen to nitrogen in 

atmospheric air is not constant is beyond question now. 5. The fact that the 

atomic weight of an element is unaffected by chemical changes is not ques-

tioned any longer. 6. The question is whether there is any way of increasing 
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the number of swiftly moving molecules to assist the process of evaporation. 

7. The question is whether a given substance is a mixture or a true chemical 

compound. 8. The fact that gamma rays are the most penetrating of the three 

rays, going through relatively thick layers of metals and other materials of 

low atomic weight is beyond question. 9. It is out of question now that vari-

ous changes are constantly taking place in all substances which surround us. 

30. Запомните значения следующих слов, прочитайте и переведи-

те предложения. 

Rather than а не 

rather довольно-таки 

rather ... than скорее ... чем 

1. The work done is rather experimental than theoretical. 2. It is much 

better to use liquid hydrogen rather than compressed gas. 3. This theory is 

rather difficult for understanding. 4. The measurement of this experiment is 

rather inconvenient. 5. The experiments arc considered to be rather difficult. 

31. Запомните значения слова refer, прочитайте и переведите на 

русский язык следующие предложения. 

Refer to (v) ссылаться на что-л. 

be referred to as (v) называться, рассматриваться как 

  1. The effect of continual movement of small solid particles suspended 

in a liquid is referred to as Brownian movement. 2. His discovery is referred 

to in every text-book on physics. 3. This phenomenon is referred to as pres-

sure exerted by gas. 4. The results of their experiments were referred to at the 

conference. 5. The theory referred to above deals with the nature of gases. 6. 

This engine is usually referred to as internal combustion engine. 7. Reference 

was made to the introduction of a new type of polymeric substance.  

32. Запомните значения слова regard, прочитайте и переведите 

на русский язык следующие предложения. 

Regard (v) считать, рассматривать 

 in (with) regard to, regarding – относительно 

 regardless – независимо 

1. The present position with regard to symbols is not very satisfactory. 

2. Hydrogen passes through the solution without change regardless of the 

temperature. 3. Nitrogen may be regarded as a diluent of the atmosphere. 4. 

Any calculations regarding the number of electrons are made by means of a 

computer. 
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33. Запомните значения слова result, прочитайте и переведите на 

русский язык следующие предложения. 

Result result n — результат 

 result v— получаться и результате 

 to result in — приводить к (чему-л.) 

 to result from — получаться вследствие (чего-л.) 

 resulting — получающийся в   результате 

 as a result — в результате 

1. Light is a form of energy and it must therefore result from the trans-

formation of some other source of energy. 2. A chemical equation uses formu-

las to state what substances react and the products that finally result.  

3. The result of all experiments must be recorded in a special note-book at the 

time the observations are made. 4. The actual chemical structure of the units 

from which a polymer is built has a primary effect on the properties of the re-

sulting materials. 5. As a result of these collisions new elements are formed 

which may be radioactive for a time. 6. The combination of carbon and sili-

con with each other or with nitrogen and oxygen often results in network 

bonding so that huge crystals are formed rather than molecules, and typical 

examples are diamond and quartz. 7. A decrease in weight of the product re-

sulted may be the result of the loss of some invisible gas. 8. As an illustration 

of bonding that results in monomolecular structures consider the table salt 

NaCI (sodium chloride). 9. A physical change may result in a more or less 

temporary alteration of the properties of a substance, but no change in compo-

sition results from it. 10. Explosions resulting from the combustion of finely 

divided carbonaceous materials always result in the formation of some car-

bon monoxide. 11. A chemical bond is a union between atoms resulting in a 

structure having greater stability and lower energy than the isolatedаtoms. 

 34. Запомните значения слова since, прочитайте и переведите на 

русский язык следующие предложения. 

Since since cj — 1) так как, поскольку   2) с тех пор как 

 prep — с, после 

 adv — с тех пор, тому назад 

since then – с того времени 

1. Many thousands of years have passed since man began to use met-

als. 2. Since the hydrogen ion is composed of one proton the terms hydrogen 

ion and proton are synonymous. 3. As knowledge of the atom's structure in-

creased since Bohr's original theory it was discovered that each energy level 

is subdivided. 4. The unit of measure for frequency is seconds since time is 

the only unit of measure. 5. Since it is necessary to carry out evaporations at 

several stages of the analysis these hydrolysis reactions become of impor-

tance. 6. Many other discoveries have been made since radioactivity was dis-
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covered. 7. Oxygen has been known since the 18th century. 8. Each proton 

must be balanced by an electron since their charges are equal and opposite. 9. 

Numerous practical applications for the determination of extremely weak ac-

ids have been reported since their work. 10. Copper is the metal commonly 

used as a conductor since it combines high conductivity with comparatively 

low cost. 11. Although sulphuric acid has been used as co-reactant with nitric 

acid to effect (осуществлять) the nitration of organic compounds it is only 

since about 1940 that the true nature of such mixed acid combinations has 

been generally recognized. 12. The atomic weight is the sum of the protons 

and the neutrons since for all practical purposes the weight of electrons is not 

taken into account. 13. Since the ratio of the solute and the solvent can be va-

ried, a solution is not a chemical compound. 14. Since solutions are mixtures, 

the solute and solvent components can be separated by simple physical means 

of evaporating the part that has the lower boiling point. 15. Since a little 

piece of salt has been examined under a microsope, it was established that it 

consisted of tiny cubes. 16. Many experiments with different solids were car-

ried out in Middle Ages, since then a great many experimental methods have 

been developed. 17. Radioactivity is a natural process that has been investi-

gated since the end of the last century. 

 35. Прочитайте и переведите на русский язык следующие пред-

ложения, обращая внимание на словосочетание с take. 

Take take v — брать, взять; занимать 

 it takes — требуется 

 to take part — участвовать 

 to  take place — происходить 

 to take care — остерегаться, быть осторожным 

 to take fire — загораться, воспламеняться 

 to take advantage of — воспользоваться (чем-л.) 

 to take into consideration –принимать во внима-

ние, учитывать     

 to take into account - принимать во внимание, 

учитывать     

 to take account of - принимать во внимание, учи-

тывать 

1. It takes 8 minutes for the rays of the Sun to reach the Earth. 2. One 

should take care not to handle hydrogen sulphide because it is very poison-

ous. 3. The lowest tempera ture at which a substance takes fire is called its 

kindling temperature. 4. The most rapid and simplest way for chemical 

changes to take place is usually to dissolve the substances. 5. It takes our 

Earth 365 days to revolve around the Sun. 6. Advantage must be taken of 

special properties of germanium. 7. Let us take a vessel with water and place 

it in a freezing mixture of ice and snow. 8. As radioisotopes can kill living 
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cells, great care must be taken in their use. 9. Account must be taken of the 

heat resulting from overcoming friction. 10. The process of fusion takes place 

inside the Sun under enormous pressures and with temperatures of the order 

of twenty million degrees. 11. We define an atom as the smallest particle of 

an element which can take part in a chemical change. 12. We must always 

take into consideration the amount of force applied. 13. One should take into 

account that X-ray and radioactivity are very dangerous in great amounts. 14. 

It is out of question that various changes are constantly taking place in all 

substances which surround us.  

36. Запомните значения следующих слов, прочитайте и переведи-

те на русский язык предложения. 

Term term n — термин 

 term v — называть 

 in terms of -при помощи, в виде, посредством; 

языком 

1. The proper use of chemical terms is essential for your report. 2. The 

word term may have tens of meanings. 3. These examples are presented in 

terms of organic chemistry. 4. Non-metallic oxides are termed acid anhy-

drides. 5. The second term begins in February. 6. Your terms are unaccepta-

ble for me. 7. The amount of heat is measured in terms of calories (cal) and 

kilocalories (kcal). 8. The term absolute temperature —273, 16° was intro-

duced because according to present experimental data it is the lowest possible 

temperature. 9. The smallest part of an element which can take part in a chem-

ical reaction has been termed an atom.  

37. Запомните значения слова time, прочитайте и переведите на 

русский язык следующие предложения. 

Time время, период, раз 

 …times… — …умноженный на… 

 time and again — неоднократно 

 at times… —иногда 

1. Having spent some time trying to complete the experiment he failed 

at it. 2. This time we shall be able to improve the results. 3. Time and again 

he tried to prepare a new mixture. 4. At times the researchers were able "to 

look" inside a very tiny crystal by means of X-rays. 5. 5 times 7 will be 

thirty-five. 
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38. Запомните значения слова that, прочитайте и переведите на 

русский язык следующие предложения. 

That тот, та, то что, чтобы, который 

 it is...that — именно, только  

 that is — то есть 

 that is why — вот почему 

 that is to say — то есть, следовательно 

 that is how — вот как 

 so that — так чтобы, так что 

1. The acids, bases and salts have the property to conduct an electric 

current and that is why they are called electrolytes. 2. The reaction opposite to 

that of oxidation is reduction. 3. It is only with gold and platinum that sulphur 

does not unite directly. 4. It is important to note that in the atom there is more 

empty space than there is solid material. 5. That water is a compound was 

proved at the end of the 18th century. 6. It is precisely chromatography that 

has demonstrated clearly that numerous inorganic salts are soluble in organic 

liquids. 7. One must remember that molecules possess kinetic energy, which 

means that they are in constant motion. 8. That this system is simple and effi-

cient is generally recognized. 9. None of the method of the past can be com-

pared in simplicity and efficiency to that of our days. 10. It was not until 1936 

that physicists felt that they had arrived at a satisfactory theory of what is con-

tained within the nucleus. 11. It is only under high oxygen pressure and a 

higher temperature that sodium absorbs sufficient oxygen to give superoxide 

NaO2. 12. It was in 1898 that the Curies obtained the new element radium 

whose radioactivity was several million times stronger than that of uranium. 

13. The analysis of data that we obtained shows that cosmic space is a me-

dium where man cannot live without special protective means. 14. The elec-

tricity produced by a chemical system may be made to perform useful work 

such as that obtained from batteries, which are common examples of electro-

chemical cells. 15. It was estimated that it would take one million molecules 

to make a line one millimetre long. 16. The experiments carried out with hy-

drogen have shown that the gas is inflammable and burns in air with an al-

most colourless flame. 

39. Запомните значения слов с through, прочитайте и переведите 

на русский язык следующие предложения. 

through через 

though хотя 

thorough тщательный 

  1. Though the uses of automation are many and varied the greatest 

progress has been made in the chemical and allied industries. 2. A computer 

carries out a vast number of thorough calculations. 3. Receiving data about 
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the quality of the product through various operations of a quality sensor the 

computer instructs the actuatorsto alter variables in the process. 4. Trough 

the uses of automation are many and varied the greatest progress has been 

made in the chemical and allied industries. 

40. Запомните значения слова until, прочитайте и переведите на 

русский язык следующие предложения. 

Until until cj—до тех пор пока... не 

 until prep — до 

1. One should take great care never to light a supply of hydrogen until 

it is known to be free of air. 2. Until recently the technical uses of selenium 

and tellurium have been of little importance. 3. Phosphorus does not ignite in 

the air until it is heated to a temperature of 240°. 4. Salt formation in solvents 

will not take place until the base has a higher affinity for proton than the sol-

vent has. 5. Until the end of the nineteenth century an atom was considered a 

"simple, solid, hard, impenetrable particle". 6. A weighed bulb at the bottom 

of the hydrometric vessel causes it to sink until it displaces a volume of liquid 

that has an equal weight. 7. Until recently the Periodic Table showed four va-

cant places: numbers 43, 61, 85, 87. 8. Reactions that have products interact-

ing in such a way as to reform the original reactants until a balance is reached 

are called equilibrium reactions. 9. Atoms could not be "seen" until the twen-

tieth century. 10. There are some elements which do not catch fire until they 

are heated. 11. It was not until the eighteenth century that steel began to re-

place wrought iron in the making of tools and weapons. 12. Although the 

compounds of silicon have been used for many centuries the element was not 

prepared until the beginning of the 19th century. 

41. Запомните значения слова very, прочитайте и переведите на 

русский язык следующие предложения. 

Very very+ наречие (прилагат.) adv — очень 

 the very+ существит. (порядк. числит.) а —(тот) 

самый, как раз 

1. The rays of uranium became the very subject for Curie's research 

work. 2. Hydrochloric acid is one of the acids containing no oxygen at all and 

the very name of this acid shows that it is composed of hydrogen and chlo-

rine. 3. It is very interesting that it was Lavoisier who called the gas discov-

ered by Cavendish hydrogen, meaning 'water former". 4. By the beginning of 

the 20th century a very large amount of factual material concerning the prepa-

ration and properties of the important elements and the compounds was 

known. 
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42. Запомните значения слова way, прочитайте и переведите на 

русский язык следующие предложения. 

Way путь, способ, образ действия 

 way out – выход 

by way of – в качестве, с целью 

by the way – между прочим 

in no way – никоим образом 

1. By the way, before we go further with the discussion, we have first 

to learn more about the ways in which the probability of different single or 

complicated events can be calculated. 2. These reactions differ in many ways. 

3. His way to the science was very dificult. 4. Water in no way should be 

mixed with this compound. 5. They investigated chemical properties of these 

substances by way of experimenting. 

43. Запомните значения слова yield, прочитайте и переведите на 

русский язык следующие предложения. 

Yield (v) 1) давать, производить;  

 2) продукт, выход 

1. We know that thermonuclear fusion reactions can yield high temper-

atures. 2. Research on this matter may yield information useful to the con-

struction of such a device. 3. The discovery of X-rays has yielded certain 

branches of medicine, radiology, radiotherapy and crystallography. 4. The ex-

periment yielded no results.5. The yield in this branch of industry contributed 

much to national economy. 
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1.  Прочитайте и изучите следующие примеры. 

Простое настоящее время (Simple Present) 

1. I study at the University. 

Не studies at the University. 

Я учусь в университете. 

Он учится в университете. 

2. Do you study at the University? 

Yes, I do. I study at the University. 

Does she study at the University? 

Yes, she does. She studies at the Uni-

versity. 

Вы учитесь в университете? 

Да. Я учусь в университете. 

Она учится в университете? 

Да. Она учится в университете. 

3. They do not (don't) study at 

school. 

They study at the University. 

Они не учатся в школе. 

 

Они учатся в университете. 

Простое прошедшее время (Simple Past) 

1.We worked at a plant last year. 

 

She studied at school last year. 

Мы работали на заводе в про-

шлом году. 

Она училась в школе в прошлом 

году. 

2. Did you work at a plant last year? 

Yes, I did. 

Did he work at a plant last  

year? Yes, he did. 

Вы работали на заводе в про-

шлом году? Да. 

Он работал на заводе в прошлом 

году? Да. 

3. He did not (didn't) work at the 

plant last year. 

We did not (didn't) study at the Uni-

versity last year. 

Он не работал на заводе в про-

шлом году. 

Мы не учились в университете в 

прошлом году. 

Простое будущее время (Simple Future) 
1. We shall have two lectures tomor-

row. 

I shall go home after lectures. 

He will study chemistry at the Uni-

versity. 

Завтра у нас будут две лекции. 

 

Я пойду домой после лекций. 

Он будет изучать химию в уни-

верситете. 

2.  Shall we have two lectures tomor-

row? 

3. Yes, we shall. We shall have two 

lectures tomorrow. 

4. Will they have lectures tomorrow? 

No, they will not. They will have lec-

tures on Monday. 

У нас будут две лекции завтра? 

 

Да. У нас будут две лекции зав-

тра. 

У них будут лекции завтра? Нет. 

У них будут лекции в понедель-

ник. 

2. Поставьте следующие предложения в вопросительной форме и 

дайте ответ. 

1. Не usually carries out the experiments in the laboratory of in organic 

chemistry. 2. She studied at school last year. 3. He will study English at the 

Institute. 4. I get up at 7 o'clock. It takes me 45 minutes to get to the Institute. 
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5. I lived far from the Institute last year. 6. He will not go to the theatre to-

morrow. 7. They went to the theatre yesterday. 8. We go to the cinema on 

Sundays. 9. They study in the reading-hall every day. 10. We shall finish the 

experiment tomorrow. 11. The students passed all the exams in January. 

3. Прочитайте и переведите следующие предложения. 

1. Не works as an engineer at a plant. 2. He studied at the evening depart-

ment last year. 3. She will read for her examinations at the library tomorrow. 

4. The students are at the lecture now. 5. He gets up at 7 o'clock. 6. The lec-

ture lasted for two hours yesterday. 7. He worked at a plant last year. 8. She 

will be ready for a walk in half an hour. 9. This country has achieved success 

in the development of chemical industry. 

4. Выберите правильную форму глагола, прочитайте я переведите 

следующие предложения. 

1. We (carry on, are carrying on) experiments every week. 2. We usually 

(work, have worked) in the laboratory of inorganic chemistry. 3. (Have, do) 

you study the method of preparing hydrogen in the laboratory? 4. The hydro-

gen chloride gas (will dissolve, will have dissolved, will be dissolving) in wa-

ter as it displaces the air from the bottle. 5. The researchers (will complete, 

will have completed) the experimental part of their investigation in a week. 

5. Прочитайте и изучите следующие примеры. 

Настоящее продолженное время (Present Continuous) 

1. I am writing now.  

He (she, it) is writing now. 

We (you, they) are writing now. 

Я пишу сейчас.  

Он (она) пишет сейчас. 

Мы (вы, они) пишем сейчас. 

2. He is not writing now. 

They are not writing now. 

Он (они) не пишут сейчас. 

3. Is he writing now? 

Are they writing now? 

Пишет ли он (они) сейчас? 

Прошедшее продолженное время (Past Continuous) 
1. I (he, she, it) was  

We (you, they) were  

Я (она, он) писал(а) контрольную 

работу в течение часа вчера. 

 

 

2. She was not writing...  

We were not writing... 

 

 

Она (мы и т.д.) не писала... 

 

3. Was she writing...?  

Were you writing...? 

Писала ли она (мы, вы и т.д.)...? 

Будущее продолженное время (Future Continuous) 

1. We shall be 

They will be 

Мы (Они) будем (будут) писать 

контрольную работу с 9 до 10 ча-

сов утра завтра. 

2. Will they be writing...? Будут ли они писать...? 

3. We shall not be writing... Мы не будем писать... 

writing a test 

for an hour 

yesterday.  

 

writing the test 

from 9 to 10 a.m. 

tomorrow 
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6. Переведите следующие предложения. 

1. The students were writing down all the data during their experiment. 2. 

Water boils at 100°C. The water in the tube is boiling. 3. The students were 

carrying out the experiment from 5 to 7 o'clock. 4. Our plants and factories 

are producing about fifty kinds of synthetic rubber now. 5. The students are 

listening to the lecturer. 6. My friend is preparing for the seminar in the read-

ing-hall. 7. We shall be translating the article when he comes. 8. He will be 

reading in the library at that time tomorrow. 

7. Прочитайте и запомните следующие примеры. 

Настоящее совершенное время (Present Perfect) 

1. She has read this book. 

2. She has never been to Moscow. 

3. We have often worked in this 

laboratory.  

4. I have not seen him since he 

graduated from our Institute. 

5. We have translated many ar-

ticles lately. 

Она прочитала эту книгу. 

Она никогда не была в Москве. 

Мы часто работали в этой лабора-

тории. 

Я не видел его с тех пор, как он 

окончил наш институт. 

Мы перевели много статей  

за последнее время. 

Прошедшее совершенное время (Past Perfect) 

1. Не had completed the experi-

ment by 5 o'clock (5 p.m.) yester-

day. 

2. They had already completed the 

experiment when he came in. 

3. She said that she had taken part 

in the conference. 

4. Had he completed the experi-

ment by 5 p.m. yesterday? Yes, he 

had. No, he had not (hadn't). 

5. He had not (hadn't) completed 

the experiment by 5 p.m. yesterday. 

Он завершил эксперимент к 5 ча-

сам вечера вчера. 

 

Они уже завершили эксперимент, 

когда он вошел. 

Она сказала, что она принимала 

участие в конференции. 

Он закончил эксперимент к 5 часам 

вечера вчера? Да. Нет. 

 

 

Он не закончил эксперимент к 5 

часам вечера вчера. 

Будущее совершенное время (Future Perfect) 
1. We shall have completed the 

experiment by the end of the 

month. 

2. They will have  passed the ex-

ams by the end of January. 

3. Shall we have completed the 

experiment by the end of the 

week? Yes, we shall. No, we 

shall not. 

Мы уже завершим эксперимент к 

концу месяца. 

 

Они уже сдадут экзамены к концу 

января 

Мы уже закончим эксперимент к 

концу недели? Да. Нет. 

8. Прочитайте и переведите следующие предложения. 
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1. They have already used new technology in their work. 2. The techni-

cian will have installed the new equipment in our laboratory by the begin-

ning of the new year. 3. Rapid changes have taken place in science and 

technology these few years. 4. They have never been late for their classes. 

5. He had sent the telegram before they came. 

9. Прочитайте и запомните следующие примеры, обращая внимание 

на образование страдательного залога (Passive Voice) 

Настоящее время 

Present Simple am, is, are  

Present Continuous am, is, are + being 

Present Perfect       have, has + been 

+ Participle II 

Прошедшее время 

Past Simple was, were  

Past Continuous was, were + being 

Past Perfect had + been  

+ Participle II 

Будущее время 

Future Simple shall, will be  

Future Perfect shall, will + have been 
+ Participle II 

 

 

 

    10. Сравните и запомните следующие Видовременные формы англий-

ского глагола в страдательном залоге и соответствие русских времен-

ных форм временным формам английского глагола 

 

 

Времена страда-

тельного рус-

ского глагола 

Времена страда-

тельного залога 

английского гла-

гола 

Предложение на русском 
языке 

Соответствующее предложение на 
английском языке 

Н
А

С
Т

О
Я

Щ
Е

Е
 

в
р

ем
я
 

Present  
Simple 

Кинетическим ме-

тодом выведено вы-

ражение для … 

(Кинетический ме-

тод используется 

для вывода выраже-

ния …) 
 

A kinetic method is used to 

derive the general expression 

for… 
 

Present  
Continuous 

Кинетический ме-

тод используется 

для …( сейчас) 
 

A kinetic method is being 

used  to derive … 
 

Present  
Perfect  

 

Кинетический 

метод использовали  

A kinetic method has been 

used to derive the general ex-

pression for … 
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П
Р

О
Ш

Е
Д

Ш
Е

Е
 

в
р

ем
я
 

Past Simple Кинетический ме-
тод использовался 

… 
(Кинетическим ме-
тодом было выведе-

но …) 

A kinetic method was used to 
derive the general expression 

for … 

Past  
Continuous 

Кинетический ме-
тод использовался 

… 
( в определенный 

период в прошлом) 

A kinetic method was being 
used … 

Past  
Perfect 

Кинетический ме-
тод был использо-

ван для 
вывода … 

( к определенному 
моменту в про-

шлом) 

A kinetic method had been 
used to derive … 

Б
У

Д
У

Щ
Е

Е
 

в
р
ем

я
 

Future  
Simple 

 

Кинетический ме-
тод будет использо-

ван …. 

A kinetic method will be used  
to derive … 

Future  
Continuous 

Кинетический ме-
тод будет использо-

ваться … 
( в определенный 

период в будущем) 

A kinetic method will be be-
ing used… 

 

11. Прочитайте и запомните следующие примеры использования и пе-

ревода страдательных конструкций. 

1. The material is subjected to chem-

ical treatment 

 

Материал подвергают химической 

обработке 

Материал подвергается химической 

обработке 

2. All of these requirements can be 

satisfied. 

Все эти требования могут быть удов-

летворены. 

3. Toxic reagents should be handled 

with care. 

С токсичными реагентами следует 

обращаться с осторожностью. 

(действующее лицо - неважно) 

4. An instruction can be found on 

page 20. 

Инструкцию можно найти на стр.20. 

(действующее лицо – люди вообще) 

5. I was fined for speeding. Я был оштрафован за превышение 

скорости. 

Меня оштрафовали за превышение 

скорости. 
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6. Some additional information was 

reported by an investigator. 

 

Исследователь привел дополнитель-

ную информацию. 

Дополнительная информация была 

приведена исследователем. 

7. Liking cells are damaged  by  rad-

iation. 

Радиация наносит вред живым клет-

кам. 

8. I was shown some papers on po-

lymerization. 

Мне показали некоторые статьи по 

полимеризации. 

9. These terms were agreed upon.  Договорились на этих условиях. 

10. I am often laughed at. Надо мной часто смеются. 

11. Steps should be taken to de-

crease the reaction rate. 

Следует принять меры, чтобы 

уменьшить скорость реакции. 

12. These devices were shown prefe-

rence to because of their simplisity. 

 

Этим устройствам было оказано 

предпочтение из-за их простоты. 

12.Переведите предложения, обращая внимание на формы страда-

тельного залога, выделенные курсивом. 

а) 1.Oxidation is accompanied by an algebraic increase in valence. 2.In the 

first year we are taught chemistry, structure of matter, higher mathematics, 

etc. We are also given laboratory works to do. 3.The valence or combining 

capacity of an atom is determined by the number of electrons it gains, loses or 

shares in chemical combinations of atoms of other elements. 

б) 1.The Law of Constant Composition was first definitely stated by John 

Dalton in 1804. 2.All the instruments were looked at with great interest. 3.By 

the end of the eighteenth century the terms "element" and "compound" were 

generally accepted. 

в) 1.Is this true that this problem will be investigated in our laboratory? 

2.His scientific paper will be presented at the conference and we shall be in-

vited to the discussion of it. 3. All the data will be analysed by the experimen-

ter himself. 

 

13. Переведите следующие предложения на русский язык, обращая вни-

мание на способы передачи английского страдательного залога. 

1. The money has been transferred to my bank account. 

2. The accident has already been reported. 

3. The machines were manufactured by the Boron Group in Germany. 

4. The most dangerous nuclear waste can be turned into glass. 

5. Optical constants are studied by (using) the multiple-scattering method. 

6. The difficulty is removed  by simplifying the equation. 

7. Temperature structure coefficients were measured with temperature 

sensors. 
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8.   The valence band technique should be used to calculate the free va-

lence. 

9.  Particular attention was given to the composition and degree of homo-

geneity    of the crystals. 

10. The investigation was carried out at room temperature. 

11. It has been shown that the spectrometer is designed for the far infrared. 

12.  It is assumed that the resistance region is negative. 

13.  It was found that the models provided a very good fit to the experimen-

tal data. 

14.  It is believed that the results can be explained by the solid state theory. 

15.  Collision processes must be studied in ionized gases. 

16. This problem may be closely related to photosynthesis in plants. 

17. These changes will be well exhibited during the process. 

18. Some problems are being discussed by researchers in the seminar. 

19. Some comments were made on Smith‘s monograph on mechanism of 

protein synthesis. 

20. A new interpretation of biosynthetic processed will be put forward at the 

Sympoium ―Science and Technology‖. 

21. Simultaneous translation of papers is generally provided at international 

conferences. 

22. The congress was held in Geneva. 

 

14. Переведите следующие предложения, обращая внимание на падеж  

дополнения. 

1. Amplitude variations are neglected by such systems. 

2. Polychlorinated biphenyls are forbided as plasticizers because of their en-

vironmental hazards. 

3. The homogeneous conversion in liquid ammonium should be discussed. 

4. The first appearance of living species was preceded by the gradual devel-

opment of a chemical environment. 

5. These errors can be avoided by using such techniques. 

6. A new air-cooled transformer has been ordered by customers. 

7. Dating rocks can be assisted by radiometric determinations. 

 

15.Переведите следующие предложения , обращая внимание на глаголы 

с предложным дополнением. 

1. A semiconductor can be subjected to heating to increase the number of 

free electrons.  

2. The particle is departed from its path by the gravitational field of Jupiter. 

3. The process should be done away with as uneconomic. 

4.  The causes of the problem cannot be arrived at by the chemists and engi-

neers. 
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5.  The repulsion between molecules at small intermolecular distances is in-

sisted on by physists. 

6. Considerations of phase equilibria for understanding of some mass-trasfer 

process are insisted on. 

7. These features have already been referred to in Chapter 4. 

8.  A computer – controlled device can be relied on.  

9.  Some important experimental findings of neurophysiologists have been 

much spoken of in recent years. 

 

16. Переведите следующие предложения, не забывая при переводе о 

месте предлога. 

1. The nonuniform spatial distribution of the laser beam must be accounted 

for. 

2. Computer design problems are dealt with by numerous engineers. 

3. The lower density of cold-worked metals can be brought about by mi-

crocrack formation. 

4. This disagrument is referred to the oversimplified method. 

5. The sample was subjected to a laser pulse. 

6. Many detkils of the global system of planets will touched upon later. 

7. Modifications at the power stations are being commented on now. 

8. This date will be insisted on. 

9. The results of the experiment can be relied upon. 

10. The matter was referred to. 

 

17. Переведите следующие предложения с английским глаголами в 

страдательном залоге на русский язык. 

1. The abundance of the experimental material is not followed by the corres-

ponding achievments in theories. 

2. The properties of transition metal oxides are greatly influenced by the 

states of  orbitals. 

3. Mechanical properties of the sintered material will be affected by the cha-

racter of the Me-0 bond. 

4. The main XPS peak of the photoemission curve was succuded by the low-

intensity peak. 

5. A brief outline of the method of calculation will be followed by details on 

structure of crystals. 

 

18. Перевести предложения с английского языка на русский. 

1. The attention of research workers has recently been given to the field of 

thermall stable polymers. 

2. In attempt was made to consider in general the structure of high conduc-

tive materials. 
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3. Much attention is now being paid to the operation conditions of the ne-

wapparatus. 

4. Account should be taken of ―weak‖ bonds in the macromolecule. 

5. Advantage is to be taken of the effect of the unit structire on thermal age-

ing. 

6. Steps were taken by Efros [4] to find quantitative relation between stabili-

zator concentration and the strength of fibres. 

7. Special emphasis is put on (placed) mutual influence of the proteins and 

polysaccharides in food systems. 

8. The opportunity should be taken to apply for this job. 

9. Extreme care must be taken to carry out shock tube measurements. 

10. A reference is made to the similarity in the order of the values of the virital 

coefficients. 

 

19. Переведите  следующие предложения , обращая внимание на  осо-

бенности перевода  страдательного  залога 

1. The adsorptrion  density dependence of reagent concentration  is ex-

plainned by a perpendicular  orientation of the aromatic ring on mica. 

2. Smaller amounts of solids  will be carried over into the solvent phase and 

severe crud accumalation in the circuit  won‘t  take place. 

3. Several ways to decrease crud formation have been proposed. 

4. Suspended solids have been removed  from the aqueous feed solution with 

sand filters. 

5. The adsorption is influenced by the conditions and surface properties  of 

the solids. 

6. Amorphous fused silica with a small particle size and high surface area 

was chosen as the main adsorbent in order to obtain large differences in 

reagent concentration. 

7. A technique for determination of the energetic efficiency should be fol-

lowed and illustrated with experiments. 

8. Modelling of the kinetics of milling was developed primarily for size re-

duction; presently it is concidered in the time domain. 

9. The material transformation in the course of milling is accounted for by 

just energy  rather than time. 

10. Some relationships of both time domain and energy domain kinetics are 

influenced by size reduction. 

11. A number of experiments describing the intensity dependence of the effi-

ciency of milling was followed by the common conclusions. 

12. Mention has already been made that the data obtained are essentially ef-

fected by the adopted parameters of the actual intensity  of treatment. 

13. An empirical approach to modelling has been made because of the com-

plexity  of physical processes accompanied by chemical conversions. 



 Английский язык для химиков-технологов 

 

 

 

235 

14. An attempt is made to reduce the temperature factor of the magnetic per-

meance. 

15. An advantage has been taken of classical chemical kinetics to describe the 

process quantitatively with the substitution of time by energy. 

16. Special attention has been called to kinetic simulation of methane oxida-

tion 

to treat data of pilot experiments. 

17. Care should be taken not to increase temperature above 500 C as signifi-

cant deposition of the target products can take place. 

18.The calculated oxygen concentration at which maximal yield of methanol 

is     attained  coincides well with our experimental value. 

19.It should be noted that due to the inhibiting effect of oxygen concentration 

on the rate  of reaction calculations show a very strong increase in a polyme-

rization degree at isothermal  conditions.  

20.Analysis of non-linear processes during the oxidative conversion of me-

thane to methanol has been followed by description of two stable chain-

branched regimes. 

 

20. Перевести предложения с английского языка на русский. 
1. The behavior of metals is affected by the changes in t

o
. 

2. Many materials now commonly used were not even thought of thirty years 

age. 

3. Analysis is naturally followed by synthesis. 

4. A mechanical method was substituted for by an electric one. 

5. The charge of an atom is not affected by the number of neutrons present 

but depended on the balance between electron and protons. 

6. The region surrounding a magnet, in with appreciable magnetic farces ex-

ist field, there is a motion of electrons due to this field. 

7. When the molecules of even a good insulator are acted upon by an electric 

field, there is a motion of electrons due to this field. 

8. Chemical methods of purifying water are given much attention to by our 

aciantists. 

9. When a concentrated clay suspension is allowed to settle, the clay will oc-

cupy a volume which is different from the original volume of the olay. 

10. Almost all materials are affected to some extent when placed in a strong 

magnetic field. 

11. In practice the solidification of pure metals is influenced to a great extent 

by what may be generally described as external conditions. 

12. The solubility of phosphate in sea water is largely a function of pH, a 

property which is influenced by bacterial activities. 

13. In gaseous reaction the equilibrium position is largely influenced by pres-

sure 
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14. The range of application of gas chromatography is wide and most sub-

stances boiling under 300
o
C, own be dealt with readily. 

15. The purity of an organic compound may be judged by the determination 

of various physical constants, such as the specific gravity, crystal form, or 

index of reaction. 

 

21.Поставьте глаголы, данные в скобках, в нужном времени и залоге. 

Переведите предложения. 

1. The importance of nitrogen (to speak about). 2. The discovery of Robert 

Brown (to think of) as one of the greatest discoveries of his time. 3. A new 

method (to present) in his report. 4. The chief engineer (to send for) imme-

diately. 5. His results may (to rely upon). 

 

22. Прочитайте, переведите и ответьте на вопросы по модели. 

Модель: 

Is the mass of an atom concentrated in the nucleus? 

Yes, it is. No, it is not. 

Yes, it is concentrated in the nuc-

leus. 

No, it is not concentrated in the 

nucleus. 

1. Is matter composed of atoms? 2. Is valence of an atom determined by 

the number of electrons? 3. Is reduction accompanied by an algebraic in-

crease in valence? 4. Can the chemical properties be explained by the struc-

ture of the atom? 5. Is the activity of metals related to the size of the atom? 

 

23. Составьте возможные варианты предложений. 

This magazine  will be translated with a lot of pictures. 

Those high buildings will be built from a distance. 

Scientific reports  was published in our magazine. 

The article  were discussed with a lot of diagrams. 

Some questions  were read  yesterday. 

All these stories were built is with great interest. 

A lot of new schools illustrated last year. 

Some articles  are seen  by him. 

All these houses are published very soon. 

 

24.Переведите следующие предложения: 

1. Some new laboratories are being built in our Institute. 2. She is promised 

immediate help. 3. The results of the experiment can be relied on. 4. This 

problem of nuclear magnetic resonance will be dealt with in a number of ar-

ticles. 5. The book is often referred to by our teacher. 6. The terms were 

agreed upon. 7. These data were not spoken about. 8. The report was followed 

by a discussion. 9. The rate of the reaction is influenced by many factors. 
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10. Soon that discovery was followed by another one. 11. This method of an-

nalysis is being gradually done away with. 12. Mention has already been 

made of this phenomenon. 13. The discussion is followed by brief descrip-

tions of several radar sets. 14. The theory of viscosity will be referred to in 

more details later. 15. From their very nature, charged particles are influenced 

by electric fields.  

 

25.Переведите следующие предложения: 

1. The behavior of metals is affected by the changes in t
o
. 2. Many mate-

rials now commonly used were not even thought of thirty years ago. 

3. Analysis is naturally followed by synthesis. 4. A mechanical method was 

substituted for by an electric one. 5. The charge of an atom is not affected by 

the number of neutrons present but depended on the balance between electron 

and protons. 6. The region surrounding a magnet, in with appreciable magnet-

ic forces exist field, there is a motion of electrons due to this field.  

7. When the molecules of even a good insulator are acted upon by an electric 

field, there is a motion of electrons due to this field. 8. Chemical methods of 

purifying water are given much attention to by our scientists. 9. When a con-

centrated clay suspension is allowed to settle, the clay will occupy a volume 

which is different from the original volume of the olay. 10. Almost all mate-

rials are affected to some extent when placed in a strong magnetic field. 11. In 

practice the solidification of pure metals is influenced to a great extent by 

what may be generally described as external conditions. 12. The solubility of 

phosphate in sea water is largely a function of pH, a property which is influ-

enced by bacterial activities. 13. In gaseous reaction the equilibrium position 

is largely influenced by pressure. 14. The range of application of gas chroma-

tography is wide and most substances boiling under 300
o
C, own be dealt with 

readily. 15. The purity of an organic compound may be judged by the deter-

mination of various physical constants, such as the specific gravity, crystal 

form, or index of reaction. 

 

26. Прочитайте и запомните следующие примеры, обращая внимание 

на условные союзы и перевод условных предложений. 

Условные предложения (Conditional Sentences) 

а) 1. If a substance conducts elec-

tricity, it will be heated. 

Если вещество проводит (будет 

проводить) электричество, то оно 

будет нагреваться. 

 2. If a metal were heated, it 

would melt. 

Если бы металл нагрели, он бы 

расплавился. 

 3. If a non-metal had been 

cooled, it would have become 

brittle. 

Если бы неметалл охладили, он бы 

стал хрупким. 

б) 1. Provided the temperaturewere Если бы (при условии, что) темпе-
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  high, a metal would melt. ратура была высокая, металл бы 

расплавился. 

 2. Unless non-metals had been 

brittle, they would have been 

ductile. 

Если бы неметаллы не были хруп-

кими, они были бы ковкими. 

в) 1.Were the temperature condi-

tions normal, this substance 

would not melt. 

Если бы температурные условия 

были нормальными, это вещество 

не расплавилось бы. 

 2. Had the temperature been 

raised, we should have got a 

new alloy. 

Если бы температура была повы-

шена, мы бы получили новый 

сплав. 

 

27. Прочитайте и переведите следующие предложения. 

1. If the experiment is successful, the results will be accurate. 2. Provided 

the temperature were high, the metal would melt. 3. Unless metals had been 

good conductors, they wouldn't have been used in many branches of industry. 

4. If non-metals hadn't borrowed electrons, they would not have combined 

with metals and formed salts. 5. Provided the experiment were successful, 

they would publish the results in a scientific journal. 

 

28. Прочитайте следующие предложения, выбрав глагол в нужной 

форме; проверьте себя по ключу. Переведите предложения. 

1. If they (come, will come) tomorrow, I shall meet them at the station.  

2. Unless metals (lent, had lent) electrons they wouldn't have combined 

with non-metals and formed salts. 3. Provided we (got, have got) good results 

in our experiment, we should take part in the discussion. 4. If he (had known, 

knew) the problem better, he wouldn't have made a mistake in his experiment. 

5. Unless she (were, had been) too busy tonight, she would have met with 

them. 

 

29. Прочитайте, переведите следующие предложения, преобразуйте 

их в бессоюзные предложения в соответствии с примерами раздела в) 

упр. 62. 

1. If he had come in time, we should have met him. 2. If I were present at 

the meeting tonight, I should take part at the discussion. 3. Provided the tem-

perature were high, the substance would melt. 4. If a chemical substance were 

heated, it might decompose. 5. If he were more attentive at the lesson, he 

could translate the article well. 

 

30. Прочитайте следующие примеры, обращая внимание на перевод 

глагола should. 

1. I said that I should carry out this 

experiment once more. 

Я сказал, что проведу этот экспе-

римент еще раз. 
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2. If we cooled oxygen to - 192.98°C, 

we should (could, might) achieve its 

boiling point.  

Если бы мы охладили кислород 

до - 192,98°С, мы достигли бы 

(смогли бы достичь) его точки 

кипения. 

3. If we had obtained good results in 

our last experiment, we should have 

discussed them at the conference.  

Если бы мы получили хорошие 

результаты в нашем последнем 

эксперименте, мы обсудили бы их 

на конференции. 

4. It is necessary that the work should 

be done (be done) in time. 

Необходимо, чтобы работа была 

выполнена вовремя. 

5. He suggested (insisted, ordered, 

etc.) that the work should be done 

(be done) in time.  

Он предложил, чтобы работа бы-

ла выполнена вовремя. 

6. It should be noted (pointed out, 

etc.) that oxygen is widely used in in-

dustry.  

Следует отметить, что кисло-

род широко используется в про-

мышленности. 

7. I should like to repeat this experi-

ment. 

Мне бы хотелось повторить этот 

эксперимент. 

8. Repeat the experiment lest you 

should make a mistake.  

Повторите эксперимент, чтобы 

не сделать ошибку. 

 

31. Прочитайте и переведите следующие предложения, обращая 

внимание на глагол should. 

1. We said that we should examine the chemical composition of the given 

substance. 2. If I had had a dictionary, I should have translated the article.  

3. It is possible that the experiment should be carried out in three days.  

4. They suggested that the conference should be convened at the end of 

February. 5. It should be pointed out that the problem involved is of great in-

terest. 6. I should like to take part in the discussion of this method. 7. Use the 

dictionary lest you should spend too much time to translate the text. 8. If we 

were present at the meeting, we should know better the questions discussed. 

9. I said that they should investigate this substance once more.  

10. He demanded that they should do it. 

 

32.  Прочитайте следующие примеры, обращая внимание на перевод 

глагола would. 

1. Не said that he would carry out this experiment once more. Он ска-

зал, что он проведет этот эксперимент еще раз. 

2. If we cooled oxygen to- 192.98°С, it would boil. Если бы мы охла-

дили кислород    до - 192.98°С, он закипел бы. 

3. If they had obtained good results in their experiments, they would have 

discussed hem at the conference. Если бы они получили хорошие ре-

зультаты в своих экспериментах, они обсудили бы их на конференции. 
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4. At high temperature this sub stance would decompose. При высокой 

температуре это   вещество  разложилось бы. 

5. Water would boil (water boils,    water will boil) at 100°C. Вода 

кипит при 100°С. 

 

33.  Прочитайте и переведите следующие предложения, обращая 

внимание на глагол would. 

1. They said that they would take into account the properties of oxygen.  

2. If the reaction proceeded at the given temperature, the end product 

would increase. 3. According to the hypothesis concerned, the material would 

be a good insulator of electricity. 4. It would be an error to say that carbon 

alone is responsible for the difference between steel and cast iron. 5. Liquid 

oxygen would boil at - 192.98°C. 6. As the result of its outstanding chemical 

reactivity oxygen would combine with all the elements except the inert gases. 

7. He pointed out that he would investigate the reactivity of the substance in-

volved. 8. Had he not investigated this phenomenon, he would not have got 

such interesting results. 9. Were she present at the conference she would take 

part in the discussion. 

 

34. Прочитайте следующие предложения, вставляя вместо точек 

глагол should или would, проверьте себя по ключу. Переведите предло-

жения. 

1. The engineer ordered that the work ... be finished. 2. He said, that he ... 

inform us about the conference. 3. It is necessary that they ... do it. 4. Oxygen 

... form oxides with metals and non-metals. 5. It is essential that liquid oxygen 

... be handled with great care. 6. Oxygen ... become a pale blue crystalline sol-

id at a temperature of - 218.7°C. 7. It is important that all precautions ... be 

taken to avoid any leakage of oxygen. 8. At a temperature of - 192.98°C oxy-

gen ... boil. 9. It ... be noted that oxygen may be prepared in a number of 

ways. 10. Oxygen ... support combustion. 

 

35. Прочитайте и переведите следующие предложения, обращая 

внимание на глагол would, SHOULD and WILL 

1. As the plant is a living thing it must have food, it would die. 2. It would 

be impossible to me all the difficulties without this new method. 3. Most of 

iron isotopes have zero nuclear spin and would not shout any hyperfine struc-

ture. 4. The apparatus was examined several times and it would always prove 

quite exact. 5. It is necessary that the substance should process all the quali-

ties needed for these new conditions. 6. Good lubrication will redunce the 

friction. 7. We knew that we should be able to account for this phenomenon. 

8. Sometimes this device will go wrong without any apparent cause. 
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36. Прочитайте и запомните следующие примеры. 

Причастие (The Participle) 
Причастие настоящего времени (Participle 1) 

Действительный залог (Active Voice) 

1. I spent a lot of time mixing, 

these liquids. 

2. Dripping taps must be repaired. 

1. Я затратил много времени смеши-

вая эти жидкости. 

2. Протекающие краны надо почи-

нить. 

Страдательный залог (Passive Voice) 

The experiment being carried out 

in our laboratory deals with the 

properties of inert gases. 

Проводимый в нашей лаборатории 

эксперимент связан со свойствами 

инертных газов. 

Причастие прошедшего времени (Participle II) 

Действительный залог (Active Voice) отсутствует 

Страдательный залог (Passive Voice) 

The experimental data obtained 

proved the theory. 

Полученные экспериментальные 

данные подтвердили теорию. 

Причастие совершенного времени (Perfect Participle) 

Действительный залог (Active Voice) 

Having discussed the experimental 

data at the conference he decided to 

publish them without t delay. 

Обсудив экспериментальные дан-

ные на конференции, он решил 

немедленно их опубликовать. 

Страдательный залог (Passive Voice) 

The experimental data having been 

discussed, he decided to publish 

them without delay. 

После того, как эксперименталь-

ные данные были обсуждены, он 

решил немедленно опубликовать 

их. 

 

37. Прочитайте и переведите следующие предложения. 

1. Experimental techniques dealing with gases were developed in the six-

teenth and the seventeenth centuries. 2. Investigating the properties of gases 

E. Torricelli invented the mercurial barometer. 3. Having prepared everything 

for the laboratory work, the students began experimenting with chemicals. 4. 

Having considered the problem, we arrived at a definite conclusion. 

 

38.  Изучите примеры, обращая внимание на перевод while, when, if в 

сочетании с причастием. Прочитайте и переведите предложения.  

 

I. While carrying out the experiment 

the student should be very careful. 

1. Проводя эксперимент, студент 

должен быть очень внимателен. 

 2. При проведении эксперимента 

студент должен быть очень внима-

телен. 
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II. When heated up to 100°C water 

boils. 

1. При нагревании до 100°С вода 

кипит. 

 2. Когда воду нагревают до 100°С, 

она кипит. 

III. The substance can be readily rec-

ognized if represented by physical 

and chemical properties. 

1. Вещество можно легко распо-

знать, если представлены его фи-

зические и химические свойства. 

 2. Вещество можно легко распо-

знать при наличии его физических 

и химических свойств. 

1. While evacuating closed chambers Guericke demonstrated the existence 

of rarefied atmosphere. 2. While developing experimental techniques scien-

tists of the sixteenth and the seventeenth centuries made an important contri-

bution to the study of gases. 3. While developing different instruments, E. 

Torricelli invented the mercurial barometer. 4. Molecular properties are most 

easily evaluated if observed in the dilute condition of matter. 

 

39. Переведите следующие предложения. 

1. Physics is a broad science that deals primarily with phenomena involving 

the transformation of matter and energy. 2. The stability of the compound be-

ing formed must be considered. 3. Hydrogen is the lightest substance known. 

4. Different forms of magnetic circuits can be employed depending on the 

material used, results desired, cost and other factors. 5. Unfortunately it is not 

possible to present in this book all the information obtained. 6. When freshly 

prepared this substance is colourless. 7. Having obtained the necessary com-

pound we could finish our experiment. 8. Having mixed these two substances 

we put the mixture into a clean test-tube. 9. Rutherford's research work fol-

lowed by many experiments of other scientists made a great contribution into 

physics. 11. Metals may be subdivided on the basis of their activities into two 

groups, namely those displacing and those not displacing hydrogen from ac-

ids. 12. The volumes of gases entering into or resulting from a chemical reac-

tion may be represented by a simple ratio of small numbers.  

 

40. Переведите следующие предложения. 

1. It is possible to obtain graphically the additional information about images 

in spherical mirrors referred to above. 2. The positron or positive electron was 

discovered in 1932 by СD.Andersen while working with cosmic rays. 3. The 

ten naturally radioactive elements referred to above have altogether 40 iso-

topes. 4. As stated before, the greater the binding energy the more stable the 

nucleus. 5. Having become familiar with the main laws of statics we can 

study the laws of dynamics. 6. Once formed bubbles rise because of the vapor 

being less dense than the liquid in which it is suspended. 7. Having obtained 

the radical equation to be solved, let us investigate the method of solution.  
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8. Having described in a general way what is meant by an electric current, the 

next step is to introduce quantitative measures for such currents and their ef-

fects. 9. In the radioactive bodies alpha, beta, and gamma rays are emitted 

spontaneously, and at a rate uninfluenced by any chemical agency. 10. It is a 

common observation that bodies expand when heated.  

 

41. Переведите следующие предложения. 

1. It is a matter of common observation that light is refracted when passing 

from one medium into another. 2. As already stated the greater these factors 

are, the greater is the elesticity of the body. 3. As mentioned previously so-

dium tarnishes when exposed to air. 4. As emphasized above these elements 

are strongly radioactive when isolated in pure state. 5. As pointed out above 

heavy water has been carefully studied, new methods referred to earlier hav-

ing been developed for its isolation. 6. The heat liberated causes a rise in tem-

perature that is indicated on the thermometer. 7. Based on the laws of conser-

vation we can formulate chemical equations with somewhat greater measure 

of justification. 8. The results obtained depended on a number of factors de-

scribed earlier. 9. Further they have found that certain elements were trans-

formed into other elements completely uninfluenced by measures taken. 10. 

The partial pressure exerted by each gas in the mixture depended on the per 

cent of molecules, i.e. upon the relative value of the molecular concentration 

of the gas. 11. The solution heated changed its colour very rapidly. 12. The 

first element produced in this way was the missing number 43, it being named 
―
technetium

‖
, meaning "artificial". 13. The quantity of heat required for the 

changing the unit mass of a substance from the solid to liquid state without 

any change of temperature is called latent heat. 14. The distribution of radia-

tion in these cases is very different from that observed for the same body 

when heated to a sufficient temperature to emit ordinary light. 

 

42. Прочитайте, изучите следующие примеры, обращая внимание на 

перевод независимого причастного оборота. 

1. Water playing the most essen-

tial part in our lives, it is univer-

sally needed everywhere. 

Так как (поскольку) вода играет 

основную роль в нашей  жизни,   

она требуется повсеместно. 

2. Water having evaporated from   

rivers and seas, it is deposited on 

cooling as rain. 

После того как (когда) вода испа-

ряется из рек и морей, она  выпа-

дает, охлаждаясь, в виде дождя. 

3. Molecules often collide with the 

sides of the container they are in, 

the liquid taking up the shape of 

the container. 

Молекулы часто ударяются о 

стенки сосуда, в котором они на-

ходятся, причем (при этом, а, и) 

жидкость принимает форму со-

суда. 
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43. Прочитайте и переведите следующие предложения, обращая 

внимание на независимый причастный оборот, выделенный курсивом. 

1. Molecules are in constant motion, the motion becoming more rapid with 

the increase of temperature. 2. The temperature being raised, the kinetic 

energy is increased. 3. The evaporation increases with the temperature, other 

conditions being equal. 4. Water power being one of the best and cheapest 

ways of producing electricity, it is widely utilized to drive generators which 

provide electric current. 5. This material being used in electronics, its proper-

ties should be studied closely. 6. Non-metallic materials are of great impor-

tance, some of them being widely used in place of metals. 7. They have to 

compare their experiments, their results being different. 8. The data having 

been obtained, we discussed the results at the conference. 9. Water being 

heated, it boils at 100°С. 

 

44. Прочитайте и переведите следующие предложения, обращая 

внимание на причастные обороты. 

1. The molecules of the solid when heated break out of the lattice, the sol-

id melting. 2. Gaining enough energy to move far apart, the molecules often 

collide with the sides of the container they are in. 3. The students investigat-

ing this phenomenon carry out the experiments in the laboratory of general 

chemistry. 4. Breaking out of the lattice the molecules of the solid gain 

enough energy, being free to move. 5. The experiment being carried out by 

the researcher deals with the liquid state of matter. 

 

45. Переведите следующие предложения: 

1. The evaporation increases with the temperature, other things being 

equal. 2. In the steam engine the fuel burns comparatively slowly, the heat be-

ing used to generate steam. 3. Power is the basic of civilization, all industry 

and transport being dependent upon power in some form. 4. X-rays are usual-

ly producted by bombarding a metal target with a beam of heigh voltage elec-

trons. This is done inside a vacuum tubes, the X-rays passing out through the 

glass wall of the tube in a well-defined beam. 5. A small amount of sugar be-

ing he teed in a test-tube, the sugar melts, turns brown in color, gives off gas-

es and finally dries to a solid black residue which can be identified as carbon. 

6. There being no other traffic, the drivers own maintain a constant speed of, 

say, 60 km/hr. 7. Petroleum being undoubtedly of organic, origin, it is still a 

matter of some doubt whether of vegetable or animal origin.  
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46. Прочитайте и запомните следующие примеры, обращая внима-

ние на перевод герундия. 

The Gerund (Герундий) 
1. Reading books is pleasant. Читать (чтение) книг приятно. 

2. I don't remember speaking to him 

about it. 

Я не помню, чтобы я говорил с 

ним об этом. 

3. The experiment resulted in ob-

taining valuable data. 

Эксперимент привел к получению 

ценных данных. 

4. He stopped writing and joined the 

discussion. 

Он перестал писать и при-

соединился к дискуссии. 

5. He got a chance of obtaining 

good results. 

У него была возможность полу-

чить хорошие результаты. 

6. On heating ice melts. При нагревании лед тает. 

 

47. Прочитайте и переведите следующие предложения, обращая 

внимание на герундий. 

1. She stopped talking and began reading a book. 2. On being told the 

news she sent him a letter. 3. The result may be achieved by inverting a test-

tube filled with water. 4. The liquid is evaporated by warming gently over 

Bunsen flame. 5. Bubbles of gas begin appearing above each electrode.  

6. Atoms are excited by heating, electric discharge, etc. 7. This effective re-

sult is determined by studying the structure of molecules and crystals. 

 

48. Прочитайте и переведите следующие предложения по модели. 

Модель: 

D.I. Mendeleyev's having discov-

ered the Periodic Law made a revo-

lution in chemistry. 

To, что Д.И. Менделеев открыл 

периодический закон, сделало ре-

волюцию в химии. 

1. Henry Becquerel's having discovered the phenomenon of radioactivity 

resulted in many investigations in this field. 2. Besides being a great theoreti-

cian D.I. Mendeleyev paid much attention to the development of petrochemi-

cal industry. 3. In addition to using analytical balances many scientists use 

electronic ones. 

 

49.  Прочитайте и переведите следующие предложения, обращая 

внимание на ing-формы. 

1. This surgeon is capable of performing the most complicated operations. 

2. The heating is used to bring about the arrangement of the crystalline struc-

ture in the desired way and give it the required properties. 3. Iron, cobalt and 

nickel are the only metals possessing considerable magnetism at low temper-

ature. 4. Chemical metallurgy includes the metallurgical processes involving 

chemical change and the methods of production. 5. A polymer is a substance 

consisting of molecules which are made up of low-molecular-weight units. 
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50.  Переведите группы слов, обратите внимание на перевод предло-

га перед ing- формой, выраженной герундием. 

in - при; on, upon - по, после; by - путем, при помощи; without - без 

1. On developing this reaction... 2. On receiving such a t°... 3. By raising 

t° to such a high point... 4. Without employing this reactor... 5. In finding this 

solution... 6. In marking the element... 

 

51.  Прочитайте и запомните следующие примеры, обращая внима-

ние на перевод инфинитива. 

Инфинитив (The Infinitive) 

Действительный залог (Active Voice) 

1. Не asked me to give him this 

book. 

2. He was satisfied to have trans-

lated this article. 

3. They had to take part in the con-

ference. 

Он попросил меня дать ему эту 

книгу. 

Он был доволен тем, что перевел 

эту статью. 

Они должны были участвовать в 

конференции. 

 

Страдательный залог (Passive Voice) 

1. I didn't want this text to be 

translated by him.  

2. The students were glad to have 

been given excellent marks. 

3. The report had to be delivered 

by the lecturer. 

Я не хотел, чтобы он переводил 

этот текст. 

Студенты были довольны тем, 

что получили отличные оценки. 

Лектор должен был прочесть док-

лад. 

 

52. Прочитайте и переведите следующие предложения. 

1. Не proposed to use a new method of collecting data. 2. We had to re-

turn the books to the library because we were not allowed to borrow some 

new ones. 3. We were glad to see them. 4. He wanted the new method to be 

used in our laboratory. 5. This experiment was not difficult to be carried out 

in the students' laboratory. 6. We were proud to have been given prizes for 

our research. 

 

 

53. Прочитайте и запомните следующие примеры, обращая внимание 

на перевод инфинитива. 

а) 1. То increase the surface of the 

liquid means to accelerate the 

process of evaporation.  

2. To examine matter means to 

consider its nature and structure. 

 

Увеличение поверхности жидкости 

означает ускорение процесса испа-

рения. 

Исследовать вещество значит рас-

смотреть его природу и структу-

ру. 
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3. To explain this fact is not so 

very easy. 

Объяснить этот факт не так-то 

легко. 

б) 1. There remain two constants to 

be measured. 

2. The discharge to be studied 

passes between the electrodes A 

and B. 

3. The line to be drawn will pass 

through this point. 

Остаются две константы, которые 

надо измерить. 

Разряд, который надо изучить, 

проходит между электродами А и 

В. 

Линия, которую надо провести, 

пройдет через эту точку. 

в) 1. То describe this phenomenon 

you must introduce new data. 

2. To obtain an increased tempera-

ture it was necessary to use a new 

device. 

3. The thermometer is used to 

measure temperature. 

Чтобы описать это явление, надо 

ввести новые данные. 

Чтобы получить повышенную 

температуру, необходимо было ис-

пользовать новый прибор. 

Термометр используется для изме-

рения температуры. 

 

54. Прочитайте и переведите следующие предложения. 

1. То use the energy of a moving body was proposed in the early days of 

mechanics. 2. To solve our problem we have used many methods described in 

this book. 3. To speed up the process of evaporation means to increase the 

surface of the liquid. 4. To know the quantity of energy present in a body is 

very important. 

 

55. Прочитайте и переведите следующие предложения, обращая 

внимание на инфинитив (см. примеры упр. 36). 

а) 1.Recently they have done a lot of work to investigate the effect con-

cerned. 2.To carry out this experiment is very important. 3. To obtain these 

results a lot of work had to be done. 

б) 1.The experiment to be followed by a discussion was very interesting. 

2.The material to be attacked by an acid was placed in a beaker. 3.His article 

to be referred to later was published last month. 

в) 1.D.I. Mendeleyev was the first to arrange the elements according to 

their atomic masses. 2. The element 101 was the first to have been given the 

name of a Russian chemist. 3. One of the first man-made elements to be ob-

tained was polonium. 

 

 

56. Прочитайте и запомните следующие примеры; обратите внима-

ние на перевод инфинитива после выделенных курсивом слов. 

a) 1. The aim of this experiment is 

to get new data. 

 

Цель этого эксперимента получить 

новые данные (получение новых 

данных). 
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2. The task of the conference is to 

discuss this phenomenon. 

 

3. The purpose of his investigation 

is to obtain reliable results. 

 

Задача конференции обсудить это 

явление (обсуждение этого явле-

ния). 

Цель его исследования получить 

надежные результаты (получение 

надежных результатов). 

6) 1. It is too early to discuss our 

results. 

2. We got enough (sufficient) data 

to describe this experiment. 

Слишком рано, чтобы обсуждать 

наши результаты. 

Мы получили достаточно данных, 

чтобы описать этот эксперимент. 

 

57. Прочитайте и переведите следующие предложения. 

1. The purpose of this paper is to show that there is a rather good agree-

ment between experimental results and theoretical predictions. 2. The prob-

lem is to use the pressure of the water passing through in great quantities. 3. 

One of the most important aims of chemistry is to obtain new substances. 4. 

However the behaviour of this compound has sufficient explanations to differ 

from the behaviour of that one. 5. The solution is too cool to be used in the 

reaction. 6. The effect of solubility is too small to be taken for granted. 

 

58. Прочитайте и запомните следующие примеры, обращая внима-

ние на перевод.  

Комплекс «Именительный падеж с инфинитивом» 

 (The Complex Subject) 

1.D.I. Mendeleyev is known to be a 

great Russian chemist. 

а)Известно, что Д.И. Менделеев 

великий русский химик. 

б)Д.И. Менделеев, как известно, 

великий русский химик. 

2.The students were seen to play ten-

nis in the sports ground. 

а) Было видно, как студенты игра-

ют в теннис на спортивной пло-

щадке. 

 б)Видели, как студенты играют в 

теннис на спортивной площадке 

3.The Periodic Table proved 

(seemed, happened, appeared) to be a 

reliable system for the arrangement of 

elements. 

 

а) Оказалось, что периодическая 

таблица является надежной систе-

мой расположения элементов. 

б) Периодическая таблица, как 

оказалось, является надежной сис-

темой расположения элементов. 

4. This law is likely to be used in 

science universally. 

 

а) Вероятно, этот закон применя-

ется повсеместно в науке. 

б) Этот закон, по-видимому, при-

меняется повсеместно в науке. 
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5. Не is unlikely to come tomorrow. Маловероятно, что он приедет 

завтра. 

 

59. Прочитайте и переведите следующие предложения. 

1. They are known to take an active part in social work. 2. The students are 

heard to speak in the corridor. 3. The experiment was supposed to be carried 

out next week. 4. He seems to report at the conference. 5. My friend appears 

to be a good experimenter. 6. The method happened to be very useful. 7. This 

technique proved to be reliable. 8. They are likely to pass their exams suc-

cessfully. 9. The two lines are found to coincide in the point indicated above. 

 

60. Прочитайте и запомните примеры. 

а) Обратите внимание на место отрицания при переводе. 

1. The volume does not appear to 

increase. 

Оказывается, объем не увеличи-

вается. 

2. The substance is not supposed to 

have been heated. 

Полагают, что вещество не было 

нагрето. 

3. The theory does not seem to ex-

plain this fact. 

Кажется, что теория не объясняет 

этот факт. 

б) Обратите внимание на место модального глагола. 
1. The substances may seem to have 

changed. 

Может показаться, что вещества 

изменились. 

2. Cosmic rays can be expected to 

be a form of radiation. 

Можно считать, что космические 

лучи являются видом радиации. 

 

61. Прочитайте и переведите следующие предложения. 

1. Bases do not appear to be tasteless. 2. This method does not seem to be 

important for the production of hydrochloric acid commercially. 3. Most 

bases can be regarded to be electrovalent compounds. 4. Bases may seem to 

be produced by adding an active metal to water. 

 

62. Прочитайте и запомните следующие примеры, обращая внима-

ние на перевод. 

 

Комплекс «Объектный падеж с инфинитивом» 

 (The Complex Object) 
1. We know D.I. Mendeleyev to    

formulate the Periodic Law. 

Мы знаем, что Д.И. Менделеев 

сформулировал периодический за-

кон 

2. At present time scientists consid-

er 109 substances to be elements. 

В настоящее время ученые счита-

ют, что 109 веществ являются 

элементами. 

3. On the screen they have seen the Они видели на экране, как элек-
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electric discharge pass through the 

circuit. 

трический заряд прошел по цепи. 

 

63. Прочитайте и переведите следующие предложения. 

1. D.I. Mendeleyev predicted certain elements to be missing from the Ta-

ble. 2. We know acids and bases to be extremely useful substances. 3. The 

students expected the properties of all water solutions of acids to be due to 

hydronium ion. 4. We know the hydrochloric acid to be one of the most im-

portant acids. 5. They found bases to be electrovalent compounds. 

 

64. Прочитайте и переведите следующие предложения, обращая 

внимание на инфинитивные конструкции. 

1. In this experiment the scientists seemed to have included some new 

compounds. 2. The attraction is assumed to be increasing with heating. 3. The 

experimental data are said to coincide with the theoretical expectations.  

4. Oxygen is known to be the most abundant element. 5. The diagram is like-

ly to have been printed in this book. 6. This group is likely to include all the 

cases mentioned above. 7. Strength of current was measured by the scientist 

who found it to be of the order of a hundred amperes. 8. The result showed 

the minerals to have been subjected to heating. 9. We consider a given vo-

lume of water at a definite temperature to be capable of diluting a certain 

quantity of salt. 10. The kinetic theory of gases assumes gases to be made up 

of molecules moving about chaotically. 

 

65. Прочитайте и переведите следующие группы слов, обращая вни-

мание на то, как меняется перевод инфинитива в зависимости от его 

места в предложении. 

1. The direction to be changed... 2. The direction is found to be changed... 

3. To change the direction we must... 4. To change the direction means 

some... 5. For the direction to be changed... 6. I expect the direction to 

change... 

 

66. Прочитайте и переведите по модели следующие приложения, об-

ращая внимание на перевод «for + существительное + инфинитив». 

Модель: 

For the crystals of salt to be formed 

water must be evaporated. 

Чтобы (для того чтобы) образо-

вались кристаллы соли,        необ-

ходимо выпарить воду. 

1. For the reaction to begin it is necessary to heat the solution. 2. For the 

chemical change to take place you must increase temperature. 3. For the reac-

tion to take place we have to combine two solutions. 4. A lot of time is 

needed for the crystallization to occur. 5. For a quantity of watts to be ob-

tained we multiply volts by amperes. 
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      67. Прочитайте, переведите предложения. Определите, в каких 

предложениях for имеет следующие значения: 

а) так как (перед подлежащим); поскольку 

б) для того чтобы 

в) в течение 

г) для 

1. For polimerization to occur at low temperature hydrogen peroxide is 

found to be extremely satisfactory. 2. There is no real meaning to the term 

"Absolute Motion" for we do not know anybody to be absolutely at rest. 3. 

This property has been retained for a long time. 4. The effect considered is so 

weak that delicate methods are necessary for its detection. 5. Field strength is 

a vector quantity for it possesses both magnitude and direction. 6. For many 

centuries there existed an atomistic theory. 

 

68. Прочитайте, переведите предложения. 

1. To understand the nature of this phenomenon was very difficult. 2. To un-

derstand the nature of this phenomenon we repeated the experiment several 

times. 3. The gas to be liquefied is a mixture of at least three components.  

4. The purpose of their experiment is to find a solvent for this mixture. 5. He 

is to find another method of solving this problem. 6. The subjects to be dis-

cussed at this conference are very important for the work of our laboratory. 7. 

To get accurate results they used a very sensitive balance. 8. To get accurate 

results was impossible in this case. 9. The students are to test the accuracy of 

the results received during the previous laboratory work.  

10. Boyle was the first to have a clear concept of ―element‖. 11. The process 

to be treated now in more detail is known as ionization. 12. An important con-

sideration to bear in mind is that in many structures two more different types 

of bonds may operate simultaneously between different atoms. 

 

69. Прочитайте, переведите предложения. 

1. In this case the atom may be expected to radiate energy. 2. Air was con-

sidered to be an element. 3. Particle A moves in a circle with constant speed, 

and is said to be in uniform motion. 4. The substance has been insolated in a 

free form and been stated to fluoresce in dark. 5. The basic theory of the ef-

fect is discussed and found to be substantially in agreement with the 

exp.results. 6. A precipitate which happens to be an extremely slightly soluble 

may fail to be dissolved completely. 7. There does not appear to be an agree-

ment between these results. 8. They can hardly be said to have discovered this 

phenomenon. 9. Substances that may be easily shown to processes these 

properties are classified as follows. 10. In moist air cooper tarnishes and 

forms a protective coating of what is said to be green basic carbonate. 11. 

This reaction may be shown to go on at temperatures as low as – 120
o
C. 12. 
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Our sun is a member of a group of dwarf red stars in which iron is revealed by 

spectroscope to be very plentiful. 13. Above – 100
o
C the oxide decomposed 

slowly to give what was at first thought to be a new oxide FO. 14. For these 

reasons our preliminary values of the expansion of copper cannot be expected 

to be reliable at low temperatures. 15. The atomic weight of radium was 

found by madam Curie in 1903, by the analisist of radium chloride to be ap-

proximately 225. 16. The presence of helium in uranium and thorium ores had 

already been noticed and was seen to be significant. 17. The scientist was ex-

ported this to fluoresce. 18. The scientist was exported to make a report about 

his new discoveries.19. This substance was expected to fluoresce. 20. This 

substance was expected by the scientist to fluoresce.  

21. Can you prove this substance to be an element. 22. This substance proved 

to be an element. 23. The atomic weights have been assumed to be integral. 

24. Let us assume the atomic weight to be integral. 25. The nucleus has been 

shown by recent research to be an extremely complex structure. 26. Recent 

research has shown the nucleus to be exceedingly complex structure.  

27. Uranium X proves to be isotopic with, end chemically inseparable from, 

thorium. 28. Joule and other scientists proved heat to be a form of energy.  

29. This law is generally taken to apply to all gases and their mixtures. 30. In 

this case of the atom, the potential energy of the electron is taken to be zero 

when removed from the sphere of influence of the nucleus. 31. For nearly a 

centure after Dalton formulated the atomic theory, atoms were assumed to be 

the theory, atoms were assumed to be the invisible particles of the elementary 

substance. 32. We may assume this to be the case. 33. The alpha particle has 

atomic mass, so that its passage through matter might be expected to cause 

disruptive effects. 34. Their method was to add radon to the substance to be 

examined. 35. They would expect the acceleration to be different for different 

weights but this is not the case. 

 

70. Прочитайте, переведите предложения. 

1. Chloromycentin has been found to be effective against a wide variety of 

infectious agents. 2.The fiber industry is considered to be independent of the 

plastic industry. 3. X-ray analysis proved some of high-molecular weight nat-

ural products to be crystalline and other to he amorphous. 4. Some plastics 

proved to be both crystalline and amorphous depending on the state of the 

product. 5. In order that a chemical compound can be made to cadence to a 

material of high molecular weight, it contain two or more functional groups 

which can react with one another. 6. The nitration reaction is a very compli-

cated one, including a heterogeneous system of cellules, nitric and sulphuric 

aids and water where each constituent appears to play several roles which are 

both physical and chemical in nature. 7. Since cellulose is a polyhydric alco-

hol, chemists can make it undergo etherification reactions. 
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8. Other Celluloses and in particular ethyl cellulose were found to be selubre 

in organic liquids. 9. Molten sodium chloride has been shown to be a good 

conductor of electricity. 10. The noble gases are shown by their extreme 

chemical inertness to have especially stable electronic structures. 11.The bond 

which consists of a pair of shared electrons is said to be a ―covalent bond‖. 

12.Metals and intermetallic compounds seem to be aggregates of metal cap-

tions bound together by valenct electrons which have considerable freedom of 

motion through the specimen. 13. Metallic valence of the alkali metals is like-

ly to be I and that of the alkalize earth metals to be 2.  

 

71. Прочитайте, переведите предложения. 

1. This substance is to be found in nature. 2. The metal to be found in this 

ore is of great value. 3. He found this substance to be very valuable. 4. The 

teacher wants this text to be translated at the lesson. 5. The text to be trans-

lated at the lesson was brought by the teacher. 6. This text is expected to be 

translated without a dictionary.7. This text is to be translated without a dictio-

nary. 8. They consider this book to be difficult. 9. This book is considered to 

be difficult. 10. These phenomena are to be taken into consideration. 11. The 

phenomena to be considered are very complicated.  

12. The radius of our orbit is believed to be increasing very slowly. 13. The 

copper to be refined is cast into large plates. 14. The property allows the alpha 

particle to be detected. 15. There appear to be two disticle to be detected. 16. 

Electrons can be made to travel at very high speeds. 17. I believed water al-

ways to expand when heated, but I was wrong, its density is greatest at 4
o
C. 

18. The idea of nuclear charge and atomic number is now realized to be most 

important. 19. The cooling is affected by methods to be discussed in the next 

chapter. 20. A certain period of time must be allowed for the oil drops to be 

removed by the electric field or by precipitation.  

 

72. Прочитайте, переведите предложения. 

1. There appears to be direct evidence of the existence of negative electrons 

in matter. 2. The distance d was calculated from equation I-25 and found to be 

2,814 Angstroms. 3. The amount of polonium to be obtained from a uranium 

minerals can be calculated. 4. The best agreement is to be found in the case of 

carbonic acid. 5. The nucleus will be taken to be at rest. 6. We may suppose 

the alpha particles within the nucleus to be in motion. 7. Ordinary objects are 

not likely to move with a velocity approaching the velocity of light. 8. The 

lithium nucleus is too small for so many collisions to occur. 9. Secondary rad-

iation may by expected to rise when the primary radiations are observed. 10. 

Light is to be considered as some kind of wave motion of electromagnetic 

origin. 11. There is not reason for the conversion of mechanical into radiated 

energy to be continuous. 12. Alpha rays were shown to be identical, no matter 



 Английский язык для химиков-технологов 

 

 

 

254 

from what radioactive element they are emitted. 13. There is no definite mo-

lecular weight to be ascribed to water when in a liquid state.  

14. Pitchblende was shown by X-ray and emission examination to have been 

a mixed salt. 15. It will be necessary for the observer to remain in the dark at 

least ten or fifteen minutes to accustom his eyes to the darkness. 16. In liquids 

and solids, however, the movement of molecules must be supposed to be 

more restricted. 17. One may consider the charge-exchange reaction to have 

been established under these conditions. 18. Radium appeared to be an ele-

ment, whose salts were found to be isomorphous with the corresponding salts 

of barium. 19. The nucleus of every atom is assumed to contain enough pro-

tons to account for the nuclear charge. 20. At first the alpha rays were thought 

to be undeviated by the magnetic fields. 21. As information accumulated, it 

became possible to plan experiments that were likely to yield the material 

sought for. 

 

Модальные глаголы и их эквиваленты 

73. Переведите следующие предложения, обращая внимание на выде-

ленные курсивом модальные глаголы и их эквиваленты. 

1. We must use new methods in our research work. 2. You may take my 

paper. 3. He can read English books. 4. He couldn't complete his research in 

time as he worked very slowly. 5. The students were unable to do the work 

without their teacher's help. 6. He had to work hard in order to complete the 

work in time. 7. You will have to show the results to your teacher. 8. Nobody 

was able to understand this phenomenon. 9. As the student was late he was 

not allowed to enter the classroom. 10. You should stay at home as you are 

ill. 11. You should go there tomorrow, there ought to be more buses in the 

morning. 

 

74. Прочитайте, переведите предложения, поставьте модальные 

глаголы, выделенные курсивом, в прошедшем и будущем времени. 

1. I can help you. 2. Не can do it himself. 3. We can show you how to ex-

periment with this substance. 4. She can find a good answer. 5. He may stay 

here for some time. 6. She may take this book home. 7. You may finish your 

work at 5 o'clock. 8. I must do this exercise. 9. She must wait for him. 

75. Составьте вопросы и ответы по моделям, используя сочетания 

слов, данные ниже. 

Модель 1: 

Can you (he, we, they) speak English? 

Yes, I can. No, I can't. 

to speak German, to skate, to play chess, to translate English articles, to 

help me, to stay with us 

Модель 2: 

May I (he, we, they) stay here? 
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Yes, you may. No, you may not. 

to come in, to answer a question, to take a journal, to leave the room, join 

the discussion 

80. Прочитайте, переведите предложения. Изучите и запомните 

способы выражения долженствования. 

The students must attend lectures. долженствование, долг, необхо-

димость 

They have to translate this text in 

time. 

необходимость, обязанность 

He is to come at 9 o'clock. долженствование, обусловленное 

договоренностью, планом 

You should consult the doctor.  совет, рекомендация 

We ought to defend our Mother-

land. 

(моральный) долг, долженствова-

ние 

 

76. Переведите следующие предложения, используя материал упр. 69. 

1. You must not be late. 2. The lecture is to begin at 8 o'clock. We ought 

to come in time. 3. He had to work hard before he was able to make a report 

at the conference. 4. One should turn off the gas when one leaves home. 5. 

We ought to say that the discovery of atomic energy is as important as the 

discovery of fire. 6. We should discuss this problem at the meeting. 7. The 

engineer will have to improve this device. 

 

77. Переведите следующие предложения. 

1. Using radioactive isotopes, biologists and agriculturalists will be able to 

carry out research impossible by any other method. 2. We shall have to work 

out an experiment in which we shall be able to keep the particles in the plas-

ma, that is, deprive then of the possibility of transmitting the heat to the walls 

of the container. 3. The compass used by a pilot has to be small and light in 

weight. 4. Thus the second condition for equilibrium is that the tendency to 

rotate should be zero. 5. According to the law of energy, the energy spent in 

starting the body must be equal to that derived from the body when it is 

stopped. 6. It is to be noted that the action and reaction, as the two forces of 

the pair are called, always act a different bodies – never at the same body. 7. 

At ordinary temperatures and ever temperature intervals which are not too 

great, specific heave may be considered constant. 8. Surface tension may be 

expressed in any unit of energy per unit of area. 9. The frequency of an oscil-

lator can be kept constant by means of an oscillating crystal. 10. Heat is a 

form of energy and may be measured in the units which energy is measured. 
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 Задание 1. Определите значение выденных жирным шрифтом лек-

сических единиц и выделенных курсивом грамматических моделей и 

переведите на русский язык. 

 

1. Attention should be paid to the fact that the reaction rate is affected by 

temperature, concentration, catalyst and so on. 

2. Heavy water differs from ordinary water in its physical effects. 

3. All the same, the first atomic energy stations were to be built well away 

from the thickly-populated areas. 

4. Electricity has come into a general use so recently that one might think it 

was discovered but a few years ago. Such is not the case. 

5. The increase in the concentration of one of the reactants causes the reac-

tion to go in the forward direction. 

6. So far as we know the oil that we obtain from the earth will not last 

more than a few centuries at the present rate of consumption. 

7. While liquids and solids are hardly compressible, gases, on the other 

hand, can reduce their volume under pressure without great difficulty.  

8. The process of isolating the radium compound from the barium involved 

fractional crystallization. 

9. On account of its inertness it would be difficult to make nitrogen com-

bine with other elements. 

10. To repeat this experiment was a matter of several hours. 

11. The colour of plastics is rather stable, which means that they need to be 

repainted less frequently than metals and other materials. 

12. Experiments carried out by this group of chemists number hundreds.  

13. Let us repeat these experiments to confirm the original conclusion once 

more. 

14. Only a limited number of reactions are known to be influenced by 

light. 

15. As a general point, it is important to note that resins with greater fire 

and smoke resistance are still being developed. 

 

 Задание 2. Определите значение выденных жирным шрифтом лек-

сических единиц и выделенных курсивом грамматических моделей и 

переведите на русский язык. 

 

1. Provided we are given all necessary instruments we shall be able to con-

tinue our investigations. 

2. Water provides a means for the breakdown of the crystal structure, 

which results in the formation of white powder, silver chloride. 

3. Putting the new plastic to commercial use is out of question because it 

has not been tested in a pilot-plant so far. 
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4. Modern physics has succeeded in transforming a number of chemical 

elements into other elements, in certain cases the process results in a release 

of atomic energy. 

5. Because of the easiness with which white phosphorus takes fire, it must 

be kept under water. 

6. Since the hydrogen atom is composed of one proton the terms hydrogen 

ion and proton are synonymous. 

7. The very first metals known to man were, of course, those which could 

occur in the pure or native state. 

8. Supersaturated solutions are not stable, they readily give up their excess 

solute if shaken. 

9. In order to attain success in the industrial production of ammonia from 

its elements it is necessary to maintain the gases under as high a pressure and 

at as low a temperature as possible. 

10. After being heated the particles become thoroughly welded together in-

to a compact mass of metal, of specific gravity 21, 5. 

11. After a careful study we came to the conclusion that that formula ap-

peared much more complicated than that we had been using before. 

12. The presence of a catalyst is not sufficient for the reaction to be 

started, it is needed for the reaction rate to be changed. 

13. Since the time of Galileo and Newton, knowledge concerning the un-

iverse has increased rapidly. 

14. The periodic law says that the properties of elements when arranged 

according to increasing atomic number, differ until a noble gas appears, and 

then the same properties (with some modifications) appear again. 

15. Gases, unless highly compressed, are characterized by extreme light-

ness compared to liquids and solids, while compared to gases the former are 

highly incompressible. 

 

 Задание 3. Определите значение выденных жирным шрифтом лек-

сических единиц и выделенных курсивом грамматических моделей и 

переведите на русский язык. 

 

1. One has to remember that this reaction is followed by an explosion. 

2. After close examination it will be found that water occurring in nature 

is not pure for it may contain some salt, dust, etc. 

3. In order to separate charged particles, it is necessary to surround one or 

both of them by a solvent layer which reduces their attraction for each other. 

4. The more surface of the material is exposed to the air, the more rapidly 

burning takes place. 

5. If we mix metallic zinc with dilute hydrochloric acid, zinc replaces the 

hydrogen in the hydrogen chloride. 
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6. The reactions discussed are often referred to as oxidation. 8. The data 

obtained were with reference to water vapour pressure. 

7. Receiving data about the quality of the product through various opera-

tions of a quality sensor the computer instructs the actuators to alter variables 

in the process. 

8. When evacuated the two halves of the chamber cannot separate due to 

atmospheric pressure. 

9. The relative density of a gas is equal to the molecular weight of the oth-

er gas (usually hydrogen) being used as a standard. 

10. If the gas is collected over water, the pressure due to water vapour must 

be taken into consideration while calculating the volume of the gas. 

11. Having prepared everything for the experiment, they reviewed once 

more the theoretical background for its fulfillment. 

12. Once he started talking on his favourite subject, nothing would stop 

him. 

13. This method is unlikely to be suitable in this case. 

14. The choice of a method depends on the problem to be solved. 

15. We were not sure whether this new metal would meet the requirements 

of our industry. 

 

 Задание 4. Переведите на английский язык. 

 

1. На рис.1 показаны результаты эксперимента. 

2. Найдено, что ряд микроорганизмов производит аминокислоты. 

3. Были использованы разнообразные методы исследования. 

4. В следующем разделе книги будут рассмотрены статистические 

данные. 

5. Данную статью следует опубликовать в журнале ―Chemical Re-

views‖. 

6. Полагают, что теоретические аспекты проблемы будут обсужде-

ны позже. 

7. Открытие было сделано молодым ученым . 

8. Эта конференция была организована Российской Академией наук . 

9. За явлением наблюдали с помощью различных измерительных 

10. приборов . 

11. Микроскопические дефекты обнаруживаются с помощью этой ме-

тодики. 

12. Существование этого факта должно быть проверено. 

13. В настоящий момент не проводятся никакие наблюдения на элек-

тронном микроскопе. 

14. Этот факт объясняется законом сохранения энергии. 

15. Здание химической лаборатории построено в прошлом году. 
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 Задание 5. Переведите на английский язык. 

 

1. Компьютерной обработке данных обычно предшествует ряд экспе-

риментов. 

2. На этом симпозиуме будут обсуждаться актуальные проблемы устой-

чивого развития общества. 

3. Нам сообщили, что на семинаре была выдвинута (to advance) новая 

концепция волоконной проводимости. 

4. На устаревшее оборудование (out-of-date) нельзя полагаться. 

5. На факте необычных изменений в свойствах материала настаивают 

ученые. 

6. О сложностях решения этой проблемы сейчас много говорят. 

7. Многочисленные ошибки в наблюдениях приписывают наличию 

примесей в образцах. 

8. Сообщение молодого ученого было внимательно заслушено . 

9. Список научной литературы по данному вопросу читатель может 

найти в конце главы. 

10. От полного объяснения полученных научных фактов нельзя отказать-

ся. 

11. На его эксперимент ссылаются в статье. 

12. На результаты наших исследований можно положиться. 

13. В этой главе рассматривается броуновское движение. 

14. Ему дали новый журнал. 

15. Нам показали новую лабораторию. 

 

 Задание 6. Переведите на английский язык. 

 

1. В настоящее время особое внимание уделяется геотермальной энер-

гии (geothermal). 

2. Следует воспользоваться новыми возможностями (opportunities) для 

инвестиций в экономику страны (to invest in economy). 

3. Следует использовать источники энергии в Арктическом океане 

(power resources in the arctic Ocean). 

4. Эффект концентрации на калориметрическую энтальпию часто ис-

пользуется. 

5. Была сделана попытка улучшить механические свойства образцов. 

6. Необходимо проявлять осторожность при обращении с радиоактив-

ными веществами (in handling smth). 

7. Предпринимаются усилия внедрить высокие технологии в пищевую 

промышленность. 

8. Принимается во внимание степень ионизации солей в растворе. 

9. На атмосферу больших городов оказывают влияние промышленные 

газы. 
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10. При исследованиях предпочтение оказывается надежным методам. 

11. Эта научная конференция проводится в нашей стране каждый год.  

12. Химический завод строится сейчас в нашем городе. 

13. Наша лаборатория построена в этом году.  

14. Когда мы приехали в этот город, новый химический завод еще стро-

ился.  

15. Химический завод был построен в этом городе до того, как мы туда 

приехали. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Список сокращений 
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(А) 

Список сокращений из текстов основного урока. 
 

Урок 1  

chem. chemistry/chemical   химия/химический 

boil.  biological    биологический 

mol.  molecule/molecular  молекула/молекулярный 

mol. wt. molecular weight   молекулярный вес 

 

Урок 2 

sci.   scientific    научный 

hyp. (=hypoth.) hypothesis    гипотеза 

 

Урок3 

elect. electricity/electric(al)   электричество/ 

       электрический 

mag. (=magn.) magnetic   магнитный 

opt. optics/optical     оптика/оптический 

 

Урок 5 

nanotech nanotechnology   (спец.) «нанотехнология» 

nsec  nanosecond    наносекунда 

 

Урок 6 

BSc  Bachelor of Science  бакалавр (естественных  

или точных) наук 

DNA  deoxyribonucleic acid  дезоксирибонуклеиновая 

кислота (ДНК) 

 

Урок 7 

class.classic(al)/classify/classified/classification – 

классический/классифицировать/классифицированный (система-

тизированный)/классификация 

V. (=vol.)volume     объѐм/том 

e.g. exempli gratia     (лат.) например 

 

Урок 10 

med. medicine/medical    медицина/медицинский 

MD doctor of Medicine   доктор медицины 

MSc (=M.Sc.)=MS (=M.S.) master of sience – магистр (естественных 

или точных) наук 
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Урок 11 

eco-activity   борьба с загрязнением биосферы 

ecocatastrophe  глобальная экологическая катастрофа 

ecocide   экоцид, разрушение природной среды 

ecodevelopment  экоразвитие (экономическое развитие с 

учетом экологических факторов) 

ecofreak   (разг.) экоманьяк, фанатичный 

приверженец охраны окружающей среды 

eco-fuel   экотопливо 

econiche   экологическая ниша 

ecopolitics   экологическая политика 

 

Урок 12 

etc. et cetera      (лат.) и так далее 

i.e. id est      (лат.) то есть 

Ph.D. Doctor of Philosophy   доктор философии 

Pharm.D. Doctor of Pharmacy  кандидат 

фармацевтических наук 

RPh's Registered Pharmacist   член фармацевтического 

общества 
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(Б) 

Список наиболее часто встречающихся латинских сокращений 

В англоязычных текстах, в том числе научных, могут использо-

ваться различные сокращения, пришедшие из латыни. Ниже приводят-

ся наибалее распространѐнные латинские сокращения и их перевод. 

a ( annus )     год 

A.C. ( Ante Christum)   до новой эры 

a.c. (anni currentis)   сего дня, текущего года 

A.D. ( Anno Domini)   новой эры 

a.m. (ante meridiem)   до полудня, утра 

aq. ( aqua)     вода 

B.C. ( before Christ)   до новой эры 

ca. (circa)     приблизительно, около 

cf. ( confer)     сравни   

cc (cubic centimetre)   кубический сантиметр 

corr. (corrigenda)    подлежащее исправлению 

c.v. ( curriculum vitae)   (авто)биография, краткие  

биографические данные, резюме (до-

словно - жизнеописание) 

d ( dexter)     правый (например об оптическом 

изомере) 

do ( ditto) то же (употребляется в таблице или 

колонке во избежание повторения 

вышестоящих слов или цифр) 

e.g. ( exempli gratia)   например 

emer. (emeritus) заслуженный (например, о профессо-

ре в отставке)  

et al. ( et alii )    и другие 

etc. ( et cetera) и так далее, и тому подобное (и т.д. и 

т.п.) 

et eq. ( et sequentia)   и последующие 

gen. ( genus)    род 

i.e. (id est )     то есть  

ibid. ( ibidem) то же, в том же месте (используется в 

перечнях и таблицах во избежание 

повторения вышестоящих слов) 

in ex. ( in extenso)    дословно, полностью (о цитате) 

inst. ( instant)  текущего месяца ( в обозначении дат) 

int. al. ( inter alia)    между прочим 

l (laevus)     левый (например об оптическом  

изомере) 

lb (libra)     фунт 
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loc.cit. ( loco citato) в (выше)упомянутой (в той же) рабо-

те, см. предыдущую ссылку 

med. (medium)    середина, средний 

memo. (memorandum) меморандум, докладная записка; за-

метка на память 

N.B. (nota bene) хорошо отметить, нотабене (отметка, 

служащая для того, чтобы обратить 

внимание на данное слово) 

op. (opus)     опус  

op.cit. (opus citatum)   цитируемое произведение 

p.a. ( per annum)    год 

p.c. ( pro centrum)    процент 

p.f. ( prima facie)    на первый взгляд 

p.m.:  1) post meridiem   после полудня 

 2) pro mille    на тысячу, промилле  

Q.E.D. (quod erat demonstrandum) что и требовалось доказать  

q.l. ( quantum libet)   сколь угодно  

s. (sinister)     левый 

vs., vers. ( versus)    против 

v.v. vice ( versa)    наоборот 

viz. (videlicet)  читается «namely») а именно, то есть, 

разумеется  

 

 

 

 

 

 



 Английский язык для химиков-технологов 

 

 

 

 

268 

(В) 

Список наиболее часто встречающихся латинских слов и выраже-

ний 

 В англоязычных текстах, в том числе научных, могут использо-

ваться различные слова и выражения, пришедшие из латыни. Ниже 

приводятся наиболее распространенные латинские слова и выражения 

и их перевод. 

a ( annus )     год 

ab initio сначала, с самого начала, неэмпири-

ческий ( о расчете) 

ab hinc     отсюда; отныне  

ad hoc к этому случаю (специально привле-

ченный) для данного случая 

ab ovo с самого начала (до словно «от яй-

ца») 

ad absurdum     до абсурда ( в доказательстве)  

ad infinitum     до бесконечности 

addendum ( мн. addenda)  добавление, приложение  

ante      перед, до, прежде, впереди, выше 

ante meridiem (a.m.)   до полудня 

aqua regia     царская водка 

aqua vitae     водка, крепкий спиртной напиток 

aqueous     водный 

a posteriori     на основании опыта  

a priori     заранее, независимо от опыта 

as per      согласно 

bis      дважды 

c(a)eteris paribus    при прочных равных условиях 

contra      против 

corpora non agunt nisi solute вещества не реагируют, не будучи 

растворены (алхимический принцип)  

cum laudeс     отличием (диплом) 

de integro     заново 

e contra со своей стороны, напротив, наобо-

рот 

ergo      следовательно   

erratum (мн. errata) опечатка, ошибка (обычно в конце 

издания как список опечаток)  

in folio ин-фолио, формат книги или журнала 

в пол-листа 

in re      на деле 

in situ      на месте 
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in statu nascendi в момент образования, в момент вы-

деления (в химической реакции) 

in toto     в целом 

in vacuo     в вакууме 

in vivo     в естественных условиях 

ipso facto в силу очевидности, самим фактом, 

тем самым 

mea culpa     моя вина, по моей вине 

miscellania сборник разных статей, очерков; раз-

ное (букв. смесь) 

modus operandi    способ действия 

mutatis mutandis внеся (сделав) соответствующие из-

менения 

natura abhorret vacuum  природа не терпит пустоты (выраже-

ние восходит к Аристотелю) 

natura rerum    природа вещей 

par excellence    по преимуществу, преимущественно 

per capita     на душу населения  

per ce      само по себе, по существу 

prima facie     на первый взгляд 

pro et contra    за и против  

pro forma     формально, для вида    

pro rata     пропорционально 

qua      в качестве 

quantum sufficit    сколько достаточно, сколько нужно 

quo ad hoc     до этой степени 

rectus      прямой, правильный 

sic! Так! (в скобках или на полях указы-

вает на точное соответствие ориги-

налу, или на важность данного  

места в тексте, или на ошибочность 

чьих-то приведенных слов) 

sui generic     своего рода, своеобразный 

terra incognita    незнакомая область   

viva voce     устно, лично (букв.- живым голосом) 

vide infra     смотри ниже 

vide supra     смотри выше  

vulgo      в просторечии  
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