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BBEAEHUE

Lenpro gaHHOrO MOCOOMS SIBIASETCA Pa3BUTHE Y CTYJEHTOB HABBIKOB UTEHHS
OpUTMHAJIBHBIX TEKCTOB C MCIOJIb30BAHUEM TEPMUHOJIOTHUH AHTJIMHCKOTO SI3bIKA II0
M3y4aeMol CHenuanbHOCTH, (OPMUPOBAHUE COOCTBEHHOTO TEPMHUHOJIOTHYECKOIO
riioccapusi, a Takke (pOpMUPOBAHKME HABBIKOB YCTHBIX BBICTYIUIEHUMN, y4acTUs B KpPyT-
JBIX CTOJIAX U HAYYHO-MPAKTUYECKUX KOH(EpPEeHUUAX.

YyebHo-MeTOIUUECKOE MOCOOME COCTOUT M3 3 yacTei: MEePBBIM MOAYJb COMIEP-
KUT MaTepHUasbl OOIIEr0 HAYYHOTO 3HAHUS U CBEJICHUM B II€JIOM O HayKE U HAyYHOM
noaxozie. Bo BTopoit MoayJib BKIIFOYEHBI TEMBI 10 YETHIPEM €CTECTBEHHBIM JIUCIUTLIIN-
HaM, a TaKX€ rpaMMaTUYECKUN MaTepual, MpeJICTaBICHHbIN TEOPETUUECKON YaCThIO
Y YIIPAKHEHUSIMU IO OCHOBHBIM I'PAMMATHYECKUM TeMaM. Kaxx1blid MOyJIb COJEPKUT
ook Remember B kauecTBe pekoMeHIATEILHOTO MaTepuana. TeMbl MoIyJieit He 3a-
BUCST JAPYT OT JApyra ¥ MOTYT U3y4aThCs B JIIOOOM mopsijike. TpeThs 4acTh, MPUIIOKE-
HUE, COCTOUT U3 TPEX YacTel U COJAEPKUT: | yacTh — nmosie3nyro uHpopmaiuio oodiie-
HAY4YHOTO XapakTepa, B YaCTHOCTH, PEKOMEHJIAllUU 10 TIEPEeBOY, OOPMIICHUIO TIpe-
3eHTAIM{ 1 BEJICHUIO JTUCKYCCHI, TJIoCCapuid, TOMOIIL B HaMMCaHUU pedepaToB U aH-
HOTAIMH; 2 4acTh — CBOJ I'paMMaTHYECKUX MPaBUI; 3 — COOPHUK YNPAXKHECHHUUN ISl
NOBTOPEHUS U 3aKpEIUIEHUs TpaMMaTHKU. [IpenocraBisieMble CChUIKM HA CalThl JAOT
BO3MOKHOCTb CTYZICHTaM IIy0e U3yUHTh MaTepuall.

Teopus 3akperuisieTcsi B pa3HO0OPa3HbIX JTEKCHUKO-TPAMMATHUYECKUX 3aaHUAX U
yIpaKHEHUSIMH Ha MIEPEBOJI C AaHTIIMHCKOTO Ha PYCCKUM M HA000poT. MatepuaioM ais
yIOpKHEHUH CIIy»KaT ayTCHTUIHBIC HAYyIHO-TIOMYJIsIpHbIe TeKCThI. [TocoOue comep ut
IPWIOXKEHNUE, B KOTOPOM IPHUBEACH IEPEUYCHh OCHOBHBIX TEPMHHOB, HEOOXOIMMBIX
JUIS. YCBOGHUSI TEKCTOBOW MH(OpPMAaIMM M BHINOJHEHUS 3adaHuil. JlaHHOe mocooue
MIO3BOJIUT CTyJACHTaM PaCIIUPHUTh JICKCUKO-TPAMMATHYECKUM 3arac, MpuoOpeTEHHBIN
3a BpeMsl y4eObl, cpOpMHUPOBATh HABBIKK YTEHUS ayTCHTUIHOUN JTUTEPATYPHI C IETBIO
HCIIOIb30BaHuUs HH(POPMALIMH JIJIsI HATMCAHUS KYPCOBBIX M TUIJIOMHBIX padoT H, B IIe-
JIOM, TTIOBBICUTH CBOM YPOBEHb BIIAJICHUS AHTJIMHCKAM S3bIKOM.

[IpencraBnsercst menecooOpa3HBIM HMCIOJIB30BaTh JAaHHOE MOCOOME Kak IS
TPYIIIOBOM ay/IUTOPHOM, TaK U BHEAYJAUTOPHON pabOThI CTYJIEHTOB KaK OYHOH, TaK U
3a049HOM (POPMBI 00yUEHUS.

Marepuan npeAcTaBlIeH JIsl U3YUYCHHS CTyJIGHTaMU pa3HbIX NMpoduieH, Tak Kak
OTHOCHUTCS K 00JacTh OOIIMX 3HAHUMA.
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MODULE 1. SCIENCE

Module 1: Everything about science. Famous Scientists. Space science.
Grammar: Present, Past Simple, Present Perfect, Modals
Vocabulary: general scientific terms

Why should we study science?

According to Richard Feynman, Nobel Prize winning physicist,
“Religion is a culture of faith, science is a culture of doubt”.
Do you agree with this statement? Explain in your own words what science is.

Task 1. Read the text and find the proof for your ideas.

Science is a system of knowledge that is concerned with the physical world and
its phenomena and that entails unbiased observations and systematic experimentation.
In general, a science involves a pursuit of knowledge covering general truths or the
operations of fundamental laws.

Science is divided into different branches based on the subject of study. The
physical sciences study the inorganic world and comprise the fields of astronomy,
physics, chemistry, and the Earth sciences. The biological sciences such as biology and
medicine study the organic world of life and its processes. Social sciences like anthro-
pology and economics study the social and cultural aspects of human behavior.

https://www.britannica.com/science/science



https://www.britannica.com/science/physical-science
https://www.merriam-webster.com/dictionary/comprise
https://www.britannica.com/science/astronomy
https://www.britannica.com/science/physics-science
https://www.britannica.com/science/chemistry
https://www.britannica.com/science/Earth-sciences
https://www.britannica.com/science/biology
https://www.britannica.com/science/medicine
https://www.britannica.com/science/life
https://www.britannica.com/topic/social-science
https://www.britannica.com/science/anthropology
https://www.britannica.com/science/anthropology
https://www.britannica.com/topic/economics
https://www.britannica.com/topic/human-behavior
https://www.britannica.com/science/science

REMEMBER:

An opinion is how you feel or think about a particular issue. It’s usually a personal viewpoint
based on your experiences. In our daily life, we express opinions on various issues at home or office.

To express your opinion, start with an open-up statement, show the reason(s) to justify your opin-
ion, and conclude with your final comment. As your opinion may at times go against someone
else, you should be very polite so that your opinion doesn’t offend them.

Neutral Opinions: Examples

| think

| believe
| guess

| assume.
| predict

Strong Opinions: Examples

| really think

| firmly believe

| genuinely feel that

| completely agree with what
you have said

I can’t agree more with you.

General Opinions: Examples

One could say.... So, I suggest
you rethink.

Generally

Some people say that

Many people think that

It’s often said that

Personal Opinions: Examples

Personally, I don’t think
In my experience

If you ask me

From my understanding.
As | observed it

| reckon

| feel like

| feel that

| gather that

| have a feeling that

I can’t entirely agree with you on
this matter.

| am confident that

In my honest opinion

Frankly speaking, | am sure that
I’m in complete agreement with
the observation of Mr. Saint.

It’s universally acclaimed that
It’s generally accepted that
Everybody knows that

It is generally thought that

It is usually considered unethi-
cal.

If you ask me

As far as | am concerned,
As far as | know

As far as | understand,



Expressing Opinions in a Formal Situation

In addition, you are expected to express yourself objectively rather than being subjec-
tive. Give proper evidence, logic, and reasons to support your opinion.

« It could be argued « My opinion would be “YES.”
« It would appear to be misman- « | would say that it.
agement. « One could say that
« | would argue that « It appears that .....I also wholly
« My thoughts on this are very agree with you.
positive. | think « It could be believed that.

Task 2. So, why should we study Science? Give your opinion. Then read the text
and compare with your answer.

Model: In my opinion, people should study science because...

Firstly, science helps our understanding of the world around us. Everything we
know about the universe, from how trees reproduce to what an atom is made up of, is
the result of scientific research and experiment.

Human progress throughout history has largely rested on advances in science.
From our knowledge of gravity to cutting-edge medicines, students of Science
have shaped our modern world.

All of these advances can trace their origin back to individuals learning about
science as students. That is why it is in the interests of governments, companies and
wider society to promote Science as a subject at schools; it ensures the next wave of
progress in all of the fields that affect our daily lives.

In schools across the world, Science is typically initially broken down into the 3
classical fields: Biology, Chemistry and Physics.

Task 3. Why else should we study science?
Here are some more specific reasons to study each type of science:

BIOLOGY - is the study of anything that is alive; there are many sub-categories
like microbiology, botany, and zoology:

« learning how living things work helps you to understand your own body and
your health.

« learning how living things survive helps you to understand why people act the
way they do.


https://www.kaplanpathways.com/blog/best-universities-for-biology
https://www.kaplanpathways.com/blog/best-universities-for-biology
https://www.kaplanpathways.com/blog/best-universities-for-physics
https://www.answers.com/Q/Why_should_you_study_science

« learning how living things are all connected helps you to see why it is important
that we preserve our plants.

PHYSICAL SCIENCE - these are the sciences that study nonliving things, in-
cluding astronomy (studying the stars and other planets), Earth Sciences (geology, me-
teorology, oceanography, etc.), and physics:

« Learning how the universe works helps you to understand why things happen.

« Learning how the earth is made helps you to understand why the world is the
way it is.

« Learning how the earth works helps you to plan and survive natural events like
earthquakes, tornadoes, and tsunamis.

« Learning how the universe works helps you to see connections between all
things.

SOCIAL SCIENCE - these are sciences dealing with human beings; some ex-
amples of Social Sciences include Anthropology, geography, economics, and history:

« Learning how people interact helps you to get along with others better.

« Learning how the world works helps you to be more successful.

« Learning what people have done in the past helps you to avoid making the same
mistakes and to see new things that could be tried in the future.

« Learning how people in different cultures live helps you to understand them and
avoid conflicts.

Scientists learn about the natural world through investigations, which produces
evidence that helps scientists answer questions. Investigations may involve experi-
ments or observations about the natural world. Scientists use scientific practices to do
science. These include some options:

Task 4. Match the words from the left column to the relevant words from the
right one.

1. Asking questions and communicating information
2. Developing and defining problems

3. Planning in argument from evidence

4. Analyzing and using models

5. Using mathematics explanations

6. Constructing carrying out investigations

7. Engaging and interpreting data

8. Obtaining, evaluating and computational thinking



https://www.answers.com/t/earth-sciences
https://www.answers.com/t/social-sciences
https://www.answers.com/anthropology

Task 5. The more evidence we have about a theory, the more confident we are
about it. Why do scientists carry out experiments? What is their main purpose?
Continue the sentence.

Model: When scientists carry out investigations, they .................

If scientists collect lots of data that supports the hypothesis, then the hypothesis
may become a theory. Theories continue to be tested, and sometimes they become well-
established because there is a lot of evidence to back it up. Sometimes, it may be thrown
out because there is evidence showing it might not be true.

Task 6. Do you agree with the statement?
Scientists must always be willing to examine new evidence and change their views.

Scientists frequently find new evidence by conducting experiments. Well-held theories
are sometimes tossed out because scientists make new discoveries.
0000

We no longer believe some of the the-
ories that used to be considered true.
For centuries, people believed that the
Earth was flat. At that time, it was a
reasonable thought, until scientists
found evidence that changed their
minds. Scientists must look at new ev-
idence with an open mind, and con-
sider that other possible explanations may exist.

Task 7. Discussion questions.

Before starting discussion, watch the video: https://www.engvid.com/how-to-dis-
cuss-a-topic-in-a-group/ — “How to discuss™ and answer the questions.

1. Which phrase could you use to end the discussion?
Furthermore, ©  In conclusion

2. What can you say when someone is trying to interrupt you?

Please let me finish.”  Don't get me wrong.

3. How can you disagree with someone respectfully?
"

That's true, but...”  Are you kidding

10


https://www.engvid.com/how-to-discuss-a-topic-in-a-group/
https://www.engvid.com/how-to-discuss-a-topic-in-a-group/

4. What does the expression "in a nutshell” mean?

“Inshort “ In my opinion

5. What does "Don't get me wrong" mean?

“ Don't misunderstand me.” 1 don't care if you understand me.

6. "You make a very good point, and | would also like to add..." means:

“ Idon't agree with you and | have another comment.

| agree with you and | have another comment.

7. What does it meanto "sum up"?

i~ . i~ . .
to make calculations to end the discussion

8. What is a polite way to enter the discussion?

May | say something?‘ﬁ Do | get a chance to speak?

9. Which of these expressions can be used to contradict someone?
However,...  On the other foot,...

10. How can you tell people what you think?

. i~ .
| believe... | apologize...

Task 8. Divide into groups of 3 and discuss the points below. Then exchange
your answers with your group mates. Use special phrases for discussion in the

appendix.

How does a person start ‘doing science’?

What does it mean to be a scientist?

How can you tell if something is a science, or not a science?
Do scientific answers ever change?

What do we do if our observations are not the same as before?

Possible answers. Read them and decide whose answers are the best and why, or

you have similar opinions.

How does a person start ‘doing science’? — Science starts when a person is
curious about the world around them and asks questions about how it works. They

11
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think of ways to learn about the world by doing investigations, keep track of their data
as evidence, and tell other people what they have found. There are eight “science and
engineering practices” which is what we do when we are “doing science.”

What does it mean to be a scientist? — It means to study the natural world
around us using observation and experimentation. Scientists use the scientific practices,
which are Asking questions, Developing and using models, Planning and carrying out
investigations, Analyzing and interpreting data, Using mathematics and computational
thinking, Constructing explanations, Engaging in argument from evidence, and Ob-
taining, evaluating, and communicating information. Not all of these are used in every
study and they don’t always happen in the same order.

How can you tell if something is science, or not science? — Something is science
if there is evidence that supports the claims that people make, and if the evidence is
collected using recognized scientific methods such as the eight “science and engineering
practices.” If claims do not have evidence to support them, it is not science.

Do scientific answers ever change? — Yes. Scientific answers change when new
evidence is discovered that disproves what we thought was fact. For example, people
believed that the earth was flat, but as scientific equipment improved, observations that
are more accurate were made, and it became evident that the earth is spherical, or
shaped like a ball.

What do we do if our observations are not the same as before? — If an obser-
vation cannot be repeated then more evidence must be collected by trying to repeat past
observations in different ways or by trying new methods to collect the data. For a sci-
entific idea to be valid, other scientists should be able to repeat your work and reach
the same conclusion.

Task 9. Using the table, say what branches of science study the following:

Chemistry quantity ( numbers), structure, structure, space, change
Biology fundamental forces, light, heat

Astronomy Plants and their natural environment

Genetics living things

Physics the habits and classification of animals

Zoology space, planets, stars, etc.

Botany past as it is described in written documents
Mathematics how elements combine and react

Linguistics inherited characteristics

History Language meaning and language in context

12


javascript:;
javascript:;
javascript:;
javascript:;

Task 10. Word Formation. Read and remember the names of professions using
correct suffixes:

-st -ian -er

Science Zoology Astronomy
Physics History Biology
Mathematics Chemistry Philosophy
Botany Genetics Linguistics

Task 11. You see the portraits of outstanding scientists. Say in what branches of
science they worked and what they were. If you are in a doubt, match the pic-
tures to the information below the table.

A) Isaak Newton worked in the field of Physics and Mathematics. He is a fa-
mous physicist and mathematician.

B) Nicola Tesla worked in the field of Physics. He is a famous physicist.

C) Thomas Elva Edison worked in the field of Physics. He is a famous physi-
cist.

13



D) Vladimir Dal worked in the field of Linguistics. He is a famous linguist.

E) Marie and Pierre Curie worked in the field of Physics and Chemistry. They
are famous physicists and chemists.

F) Charles Darwin worked in the field of Biology. He is a famous biologist

G) Dmitri Mendeleev worked in the field of Chemistry. He is a famous chemist.

H) Galileo worked in the field of astronomy. He is a famous astronomer.

1) Albert Einstein worked in the field of Physics. He is a famous physicist.

Task 12. Answer the questions. (Grammar revision section, p.165)

- Who explained the law of gravity and the laws of motion?

- Who revolutionized our understanding of the world, successfully proving the
Earth revolves around the Sun and not the other way around?

- Who discovered the radiation and helped to apply in the field of X-ray?

- Who opened the theory of relativity?

- Who developed the theory of evolution?

- Who played a key role in the development of modern electricity?

- Who is the founder of the Moscow State University?

- Who invented the Periodic Table of chemical elements?

REMEMBER:

How do you Guess Meaning?
Take a look at this example:

« It had been raining hard through the night so the ground was saturated.
What does 'saturated’ mean? You may already know, but if you don't, you should be
able to have a good guess from the rest of the sentence.
It had been raining which means the ground must be wet. It was raining ‘hard' so this
means the ground is probably very wet.

» saturated = completely wet

By doing this you are guessing meaning from context and you should try and use this
technique for words you do not know.

It may not always be clear from the actual sentence and you may have to look at other
sentences around the word.

However, only do this for words that seem important for an understanding of the text.
If it looks like they are not, then leave it and move on with the reading. You probably
won't have time to do it with every word, especially if you are at a lower reading level.

14



Task 13. Read and translate the text paying attention to the words in bold. Try
to guess their meaning from the context.

Science

Science is important for most people living in the modern world for a number of
reasons. In particular, science is important for world peace and understanding, for our
outstanding of technology and the world.

On the one hand, scientists have helped to develop many of the modern tools of
war.

On the other hand, they have also helped to keep peace through research, which
has improved people’s lifestyle. Scientists have helped us to understand the problem
of supplying the world with energy; they have begun to develop a number of solutions
to the energy problem — for example, using energy from the sun and atom. Scientists
have also analyzed the world’s resources. Science studies the Universe and how to use
its possibilities for the benefit of men.

Science is also important for everyone who is affected by modern technology.
Many of the things that make our lives easier and better are the results of advances in
technology and, if the present patterns continue, technology will affect us even more
in the future than it does now. In some cases, such as technology for taking salt out of
ocean water, technology may be essential for our lives on Earth.

The study of science also provides people with some knowledge of the natural
world. Scientists are learning to predict earthquakes, continuing to study many
other natural events, such as storms. Scientists are also studying various aspects of
human biology, the origin, and the development of the human race. The study of the
natural world may help improve life for many people in the world.

A basic knowledge of science is essential for everyone. It helps people to find
their way in the changing world.

Task 14. Agree or disagree with the statements. Prove your answer.

® Science has improved people’s lifestyle.
® Technology may not be essential for our lives on the Earth.
® The study of science provides people with some knowledge of the natural world.

Task 15. Before reading, read and translate the following words:

Science, cover, broad, deal with, relationship, wide, variety, search for, clue, uni-
verse, origin, cell, research, solve, complicated, unity, attempt, happen, consider,
prove, divide, major, grow, complicated, boundary, clear, numerous, overlap, inter-
connect, influence, provide, discovery, invention, shape, Universe, tool.

15



REMEMBER:

How to Define the Main Idea

The main idea of a paragraph is the primary point or concept that the author wants to com-
municate to the readers about the topic. Hence, in a paragraph, when the main idea is stated
directly, it is expressed in what is called the topic sentence. It gives the overarching idea of
what the paragraph is about and is supported by the details in subsequent sentences in the par-
agraph. In a multi-paragraph article, the main idea is expressed in the thesis statement, which
is then supported by individual smaller points.

How to Find the Main Idea

1) Identify the Topic

Read the passage through completely, then try to identify the topic. Who or what is the para-
graph about? This part is just figuring out a topic like "cause of World War 1" or "new hearing
devices;" don't worry yet about deciding what argument the passage is making about this
topic.

2) Summarize the Passage

After reading the passage thoroughly, summarize it in your own words in one sentence. Pre-
tend you have just ten to twelve words to tell someone what the passage is about—what would
you say?

3) Look at the First and Last Sentences of the Passage

Authors often put the main idea in or near either the first or last sentence of the paragraph or
article, so isolate those sentences to see if they make sense as the overarching theme of the
passage. Be careful: sometimes the author will use words like but, however, in contrast, never-
theless, etc. that indicate that the second sentence is actually the main idea. If you see one of
these words that negate or qualify the first sentence, that is a clue that the second sentence is
the main idea.

4) Look for Repetition of Ideas

If you read through a paragraph and you have no idea how to summarize it because there is so
much information, start looking for repeated words, phrases, or related ideas.

https://www.thoughtco.com/how-to-find-the-main-idea-3212047

Task 16. Read the texts and find their main ideas.

Text 1. Science

The word “science” comes from the Latin word “scientia”, which means
“knowledge”. Science covers the broad field of knowledge that deals with facts and the
relationship among these facts. Scientists study a wide variety of subjects. Some sci-
entists search for clues to the origin of the Universe and examine the structure of the
cells of living plants and animals. Other researches investigate why we act the way we
do, or try to solve complicated mathematical problems. Scientists use systematic meth-
ods of study to make observations and collect facts. They develop theories that help
them order and unity facts. Scientific theories consist of general principals or laws that
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attempt to explain how and why something happens or happened. A theory is consid-
ered to become a part of scientific knowledge if it has been tested experimentally and
proved to be true. Scientific study can be divided into three major groups: the natural,
social and technical sciences. As science knowledge grew and became more compli-
cated. Many new fields of science appeared. At the same time, the boundaries between
scientific fields became less clear. Numerous areas of science overlap each other and
it is often hard to tell where one science ends and another begins. All sciences are
closely interconnected.

Science has great influence on our life. It provides the basis of modern technology —
the tools and machines that make our life and work easier. The discoveries and inven-
tions of scientists also help shape our view about ourselves and our place in the Uni-
verse.

Model: The text is devoted to...
The article informs the readers about...

Task 16.1. Find the English equivalents for: 6onvwas obracme snanuii, umems
0eJl0 ¢, OMHOWEHUsL MENCOY, OONbULOE MHOICECME0, U NPOUCXodcOeHue Beenennotl,
peuams npoobiemvl, 2PAHUYA MEXHCOY, PA3IULAMb, ONUZKO 83AUMOCEA3ANbL, OKA3bL-
gamv eUAHUE, CHOPMUPOSAMb 632150 HA.

Task 16.2. Find the synonyms for: learn, a large number of, look for, decide, diffi-
cult problems, try, scientific research, major groups, various.

REMEMBER:

How to match heading to the text.

Strategy 1: Read the question first

1. First, read each heading

Try to completely understand the meaning of each heading by reading all of them thoroughly.
Understanding the main idea of the heading can be made easier by paraphrasing.

2. Circle keywords within the headings

Underline or circle keywords in each heading such as names, places, dates, and nouns, once
you have read them fully. Connecting the correct heading to the appropriate paragraph may
become easier with this step.

3. Any similarities or differences between the headings should be noted

In this type of question, headings are often very similar or completely opposite. Similarities
and differences will become clearer among the headings, once you have picked out keywords.
This will make choosing an option clearer.
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4. Read the first and last sentence of the paragraph

The first and/or last sentence of a paragraph often contains the main idea. It is good practice to
read these sentences carefully as it will save time. It is also important to skim the other sen-
tences quickly within the paragraph because the main idea might not be apparent until the sec-
ond or third sentence.

5. The heading that is most suitable for the paragraph should be chosen

Choose the heading that most closely matches the paragraph once you have read through them
again. Make a note if you are unsure of the difference between multiple headings, and move
on. You may be able to cross some heading options out and answers may become clearer once
you’ve read all of the paragraphs. Remember, a heading is the main idea of the paragraph,
NOT a specific detail. The same detail in the paragraph such as a matching word may be in
the heading, but it may not be the main idea. This can be confusing to test takers.

Strategy 2: Read the text first

Some test takers prefer to skim through the text reading each paragraph quickly to get the gen-
eral gist of what the text is about and what the main idea of each paragraph is. However, be
very careful with timing. Remember you only have 20 minutes per Reading part, so you don't
want to spend the full 20 minutes on one question type.

1. Read one paragraph at a time

Again, spend more time on the first and last sentences of a paragraph, trying to identify the
main idea.

2. Create your own heading

As soon as you have skimmed through the paragraph, think of your own heading or short sen-
tence that summarizes what you have read. Your heading should encompass the main idea and
not just specific details.

3. Read each individual heading

For a complete understanding of the meaning, read the headings thoroughly. This time, try to
choose a heading that is closely related to the heading that you made up for the same para-
graph. Again, make note of multiple options that may fit the paragraph and move on. As you
read more paragraphs you may be able to eliminate options. Mark keywords that note similari-
ties and differences as this will aid in eliminating headings with similar meanings.

Task 16.3. Choose the most suitable heading for each paragraph.

1. The fields of scientific research.
2. Different groups of sciences.

3. The importance of science.

4. What is science?

5. Methods of scientific research.

Text 2. Technology

Technology means the use of people’s inventions and discov-
eries to satisfy their needs. Since people appeared on the Earth,
they had to get food, clothes and shelter. Through the ages people
invented tools, machines and materials to make work easier.
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Nowadays, when people speak of technology, they generally mean industrial
technology. Industrial technology began about 200 years ago with the development of
the steam engine, the growth of factories, and the mass production of goods. It influ-
enced different aspects of people’s lives. The development of the car influenced
where people lived and worked. Radio and television changed their leisure time. The
telephone revolutionized communication.

Science contributed much to modern technology. Science attempts to explain
how and why things happen. Technology makes things happen. But not all technol-
ogy is based on science. For example, people made different objects from iron for
centuries before they learnt the structure of the metal. But some modern technologies,
such as nuclear power production and space travel, depend heavily on science.

Task 16.4. Find the English equivalents for: uzo6pemenus u omxpvimus, yooene-
meopsims NOMPeOHOCMU, UHCIMPYMEHMbL, 00je2uums pabomy, NPOMbIUICHHAS. MeX-
HOJIO2US, NAPOBOTL 8U2AMelb, PA3GUMUe, POC, MACCO80E NPOUIBOOCMEO MOBAPOE,
GIUSAMb, CNOCOOCMB08AMb, 0eAMb NONBIMKY, AMOMHASL IHEP2USL, CUIBHO 3A6UCEMb
om.

Task 16.5. Find the words, which have the opposite meanings to the following:
Narrow, easy, practice, to try, artificial, old, more, to begin, small, different, little

Task 16.6. Read, translate the sentences, change the words in italics into the
words with similar and opposite meanings

1. He happened to meet her in that broad street.
2. They are investigating complex problems.

3. It was a very difficult experiment.

4. They started researching this problem.

5. It was a big contribution.

Task 16.7. Fill in the blanks with the articles a, an, the where necessary.

... most common type of... computer is... digital computer.... largest digital computers
are... parts of.... computer system that fill... large room.... smallest digital computers —
some so small they can paii through... eye of... needle — are found inside... watches,...
pocket calculators, and... other devices.

19



Task 17
a) Read and state the function of the verbs be, have (Appendix, p.140)

All digital computers have two basic parts: a memory and a processor. The
memory is receiving data and holding them until they are needed. The memory is made
up of a big collection of switches (nepexmtouatenu). The processor is changing data
into useful information by the converting numbers into other numbers. It reads numbers
from the memory, performs basic arithmetic calculations, and puts the answer back
into the memory. The processor is performing this activity and over again until the
desired result is achieved. Both the memory and the processor are electronic.

b) Fill in the blanks with the verbs be, have

People... used calculating devices since ancient times. The first electronic digital
computer... built in 1946. Since then rapid improvement in computer technology... led
to the development of smaller, more powerful, and less eexpensive computers. But
computers... not able to think. A user... to tell the computer in very simple terms exactly
what to do with the data it receives. A list of instructions for a computer to follow...
called a program.

Task 18. The word order (Appendix, p.156, Grammar revision p. 165)
Extend the following sentences with the words given in brackets.

a) Scientists solve problems (complicated, some, mathematical, to try).
b) Researchers make observations (facts, and, collect).

¢) The boundaries have become clear (fields, scientific, between, less).
d) Science has influence on lives (our, great).

e) Technology makes life easier (our, and, work, modern).

Task 19. Put the words in the following sentences in order, the first word in each
sentence is in italics.

1. interconnected, sciences, All, closely, are.

2. provides, Science, of, technology, modern, the, basis.

3. people, the, ages, Through, tools, invented, have, machines, materials, and.
4. influenced, aspects, people's, of, different, Industrial, technology, lives.

5. our, time, Radio, television, and, leisure, changed.
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Task 20. Complete the following sentences in a logical way

1. The word "science" comes from 9. The boundaries between scien-
2. Science deals with... tific fields have become...
3. Scientists study... 10.Science provides...
4. Some scientists search for... 11.Technology means...
5. Other researchers solve... 12.Industrial technology began...
6. Scientific theories consist of... 13.Technology influenced...
7. A theory becomes... 14.Science attempts to explain...
8. Scientific study can be divided 15.Technology makes...

into...

Task 21. Make up special question according to the model, and answer them

a) Model: Technology influences all aspects of people's life. — What does technology
influence?

1. Science provides the basis of modern technology.

2. Technology means the use of people's inventions and discoveries to satisfy
their needs.

3. This scientist uses systematic methods of study.

4. He usually tests any theory experimentally.

5. Science attempts to explain how and why things happen.

b) Model: Scientists can study a wide variety of subjects. — What can scientists
study?

1. The scientists can examine the structure of the cells of living plan and ani-
mals.

2. The scientists can solve different mathematical problems.

3. Scientists can use systematic methods of study.

4. They can make observations.

5. They can develop theories.

Task 22. Make up questions the answers to which will be words in italics. The
words in brackets will help you

1.The word "science" means "knowledge"(what).
2. The scientists can order facts (what).
3. The scientists can unity facts (what).
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4. They usually test the theory experimentally (what).
5. Technology influences different aspects of our life (what).

Task 23. Science skills for learning.

Match them and their definitions.

Observing Controlling variables
Classifying Interpreting
Quantifying Communicating
Predicting Forming conclusions

a) This is the most fundamental of science skills. That’s because most students
are born with five senses, which inform how they experience the world. It requires
scientists to note the “big picture” and the fine details.

b) This skill builds upon observation. Scientists learn to separate and sort objects
based on properties. Also, they learn to sort using a single factor (e.g., number of legs:
spiders have eight and insects have six), and classify using several factors at once.

c) One of the most valuable skills needed for science study. Scientists know how
to use a ruler and a measuring cup. As they get more experienced, they will acquire
more complex measuring skills using mathematical equations and advanced equip-
ment.

d) This skill derives from a person being able to spot patterns in past experiments
or existing evidence (i.e., from the natural world). It is an educated guess about what’s
likely to happen when you introduce changes.

e) Before performing any experiment, a scientist think what will happen and
write down the guesses. This is called making a hypothesis. (the questions such as:
How many are in the jar? How much does this weigh? What will happen if we add
something else?)? — Many different factors can affect the outcome of an experiment.

f)  This skill is closely related to inferring, which means coming to a conclusion
after analyzing information. It is inferring, from a point of view. Two people may in-
terpret an experiment’s results differently. Scientist should try to understand results,
based on the records they keep. Their interpretation should align with the trend or big
picture of the experiment.

g) This skill touches every other one. Scientists must be able to transmit infor-
mation through words, charts, diagrams, and other medi-
ums. They understand the importance of using accurate
supporting mediums (charts, diagrams, etc.). As the say-
Ing goes, a picture is worth a thousand words. Audience
members will often look at the pictures from a project
without reading the words. That can lead them to one or
more incorrect takeaways.
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h) This skill is connected to interpreting. The conclusions must be reached
through careful reasoning. When forming conclusions, scientists look back at their pre-
dictions and compare them with the actual results.

Task 24. Steps of the Scientific Method — a conclusion; an experiment, making ob-
servations, and tracking results; a question; a hypothesis.

Put them into a correct order.

Step 1 -
Step 2 —
Step 3 -
Step 4 —

Check your ideas.

Step 1: Start with a question. What do you wonder about? What would you like
to know? In the first step of the scientific method, you may need to do some background
research to learn more. It can help you define your question and decide what you want
to discover.

Step 2: Form a hypothesis. A hypothesis is an educated guess or explanation for
what you know. Forming a good hypothesis—a scientific hypothesis—is the starting
point for the experiment (and further study). You can prove the hypothesis as observ-
ably correct or disprove it through experimentation. Observably, because scientific ex-
planations for the results of an experiment evolve and change.

Step 3: Conduct an experiment, making observations, and tracking results.
Set up a test experiment to see if your hypothesis is right or wrong. Make observations
during your experiment and keep track of them by writing them down. Often replica-
tion of an experiment, in the exact same way, is necessary to be sure of your results.

Step 4: Come to a conclusion. Decide whether your hypothesis was right or
wrong. What were the results of your experiment? Can you tell why it happened that
way? Explain and communicate your results.

These principles can be used to study the natural world and navigate life’s chal-
lenges. You can study anything from plants and rocks to biology or chemical reac-
tions using these four steps. Even very young students can use a modified version of
the scientific method to organize their thoughts.

Younger students can study practical science using a simple version of the scien-
tific method. You can use their natural curiosity to guide them and make it memorable.
Try teaching the earliest grades the same steps, but making the language easier to un-
derstand.
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1. Wonder — What do | want to know about the world around me?
2. Think — What do | think will happen?

3. Act — Test my idea. What happens?

4. Say — Am | right?

REMEMBER:

How to give the definition. To explain the meaning of the word.
Reason

A definition explains the meaning of a word. Imagine, you cannot remember a certain word or
you use a word that another person does not know. What can you do? Exactly, you can explain
what you mean. So, it is in fact really handy to know a bit about definitions.

How can | define a word?
Describe (the most common form of definitions)

Think of a more general word and then specify how this term is different from other
terms that belong to this group. Example: dog

A more general term? — animal. And how are dogs different from other animals? They
bark. So our definition could be:

A dog is an animal that barks.
Name a few examples
Think of typical examples. Example: month

Can you think of any examples for months? — e.g. January, May, December. So our
definition could be:

January, May and December are months.
Name the components
Think of the components the term consists of. Example: Irish coffee

What does an Irish Coffee consist of? — coffee, whiskey and sugar. So our definition
could be:

An Irish coffee consists of coffee, whiskey and sugar.

Task 25. Scientific Method for Students. Read and explain the words and
phrases in bold.

Older students can use the steps of the scientific method more independently to
complete a science fair project or experiment on a topic in which they have an interest.

Interest is key—without it, they’ll get bored.

Guide students’ learning with the following expansion on the last two steps of the

scientific method, which require more advanced critical thinking skills.
Conduct an experiment, making observations, and tracking results.

Upper elementary, middle school, and high school students can design experi-
ments to answer questions about the world. The complexity of an experiment will de-

pend on the student’s abilities.
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In designing their experiments, these students should pay close attention to:

« Repeating an experiment. To be sure of your results, an experiment will need
to be repeated, always in the same way. The more times an experiment is repeated
producing the same results, the more reliable it is said to be. Scientific progress de-
pends on reliable experiments independent of the person conducting them.

« Controlling variables. A variable is a part of the experiment that can change.
An experiment has an independent and dependent variable. You change or control the
independent variable and record the effect it has on the dependent variable. It’s im-
portant to change only one variable at a time during an experiment rather than try to
combine the effects of variables in an experiment. To ensure confidence in your results,
whether proving or disproving your original hypothesis, nothing should change when
an experiment is repeated. Everything that could vary, such as the amounts of a sub-
stance, the kind of a substance, the time of day, or the environment, should be “held
constant” or “controlled.”

« Changing only one variable at a time. All variables in an experiment affect
the outcome. That’s why, when comparing experiments, it’s important to change only
one variable at a time. This allows you to attribute differences in outcomes correctly.
For example, if you want to find out how a plant’s growth rate is affected by water,
you would control all variables (soil, light, air temperature) other than watering levels.

« Tracking results. What happened during your experiment? ldentify all your
variables and keep track of your observations in a science notebook. Once you have all
the information recorded (i.e., data), you can start analyzing.

Task 26. Famous Quotes on Science. Choose the one you like most. Explain why.

“The science of today is the technology of tomorrow.” — Edward Teller
“Think like a proton and stay positive.” — Unknown
“I don’t want to believe. I want to know.” — Carl Sagan

“The people who are crazy enough to think they can change the world are the
ones who do.” — Rob Siltanen

“Technology should improve your life...not become your life.” — Billy Cox

“It’s still magic even if you know how it’s done.” — Terry Pratchett
“Technology is a useful servant but a dangerous master.” — Christian Lous Lange
“Computers are useless. They can only give you answers.” — Pablo Picasso

“The advance of technology is based on making it fit in so that you don’t really

even notice it, so it’s part of everyday life.” — Bill Gates
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“Technology is nothing. What’s important is that you have a faith in people, that
they’re basically good and smart, and if you give them tools, they’ll do wonderful
things with them.” — Steve Jobs

“Technology changes the quality of life. Technology cannot replace human in-
telligence.” — Unknown

“This 1s why I loved technology: if you used it right, it could give you power and
privacy.” — Cory Doctorow

“I cannot live on myths; somehow, science convinces me more easily. [ am prone
to lean towards science, ethics, and philosophy rather than myth, religion, and rituals.”
— Kamal Haasan

“Religion can have psychological and social roles, but in terms of really explain-
ing how things work, science works differently. Science is based on material elements
at the core.” — Lisa Randall
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Space Sciences

Task 1. Mach the words and descriptions:

A planet is a huge group of stars and planets.

is a place for above the Earth where there is
a galaxy .

no air.
the Solar System is a rocket that can travel in space.
A spaceship is a large, round object that goes round a star.
a space is all space and everything that exists in it.

. is the Sun together with the planets , comets

the universe :

and asteroids

Task 2. Guess the word.

1. An alien spaceship FO U

2. The distance light can travel inayear HTLIG/REY A

3. Athousand million NOLIBILMAOT

4. Someone who travels intospace UNOCSMAOT

5. An object that goes round aplanet LASTLEIET

6. A piece of rock flying through space TASDERIO

7. What the answer to number 6 becomes when it enters the Earth’s atmosphere
ROTEEM

Do you remember the poem? When reading it in your childhood what were you
thinking about?

Twinkle, twinkle, little star!
How | wonder what you are!
Up above the world so high,
Like a diamond in the sky.
Twinkle, twinkle, little star,
How | wonder what you are.

(Jane Taylor)
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Task 3. Read the text and explain the highlighted terms in English.
The Birth of the Sun

A New Day Begins

It was five billion years ago. A
giant cloud of matter in our own gal-
axy, the Milky Way, condensed un-
der its gravity, exploding in nuclear
fusion. ,

This fusion released what we 2%
call sunshine. Very, very, very hot
sunshine. And the newly formed
star was our Sun. It drew in most of the surrounding matter, but some escaped. Then,
some of this material clumped together, settling into a protoplanetary orbit.

Tasty morsels of gas and rock

Those chemically rich leftovers orbiting our young Sun were stewing with all the
ingredients to form the planets in our Solar System.

The intense heat of the young Sun drove away most of the lighter hydrogen and
helium elements — 99% of the leftovers — the furthest. These eventually condensed to
form the gassy outer giants — Jupiter, Saturn, Uranus, and Neptune. The tiny bit of
heavier elements that remained made up the rockier Mercury, Venus, Earth, and Mars.

Through a combination of gentle collisions and gravity, these atoms and mole-
cules began attracting other like-sized material. Over millions of years, they gradually
shaped themselves into solid planetesimals, and later protoplanets with their own
unique orbits.

Astronomers call all this smashing and joining together accretion. After 10 to 100
million years of this banging, eight spherical, stable planets remained. Our Solar Sys-
tem spun into place.

The Sun is currently stable, about halfway through its lifecycle. It's estimated it
will live for about another five billion years before consuming all the hydrogen in its
core and transforming into a red giant.
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Solar System

=y il

Task 4. How Did the Planets Form? — Tell the class if you know.
Task 4.1. Watch the video: https://bhp-public.oerproject.com/chapters/2# vmnu

https://www.youtube.com/watch?v=GkKOmGzYOkc
and explain the process of their formation.

Task 4.2. What Did the Young Earth Look Like? Was it of different shape? Did it
have anything that differs it from today

Though Earth was neatly orbiting the Sun
as a rocky mass 4, 5 billion years ago, no or-
ganism could survive there. Radiation from
the recent supernova kept the planet extremely
hot, its surface molten, and oxygen was non-
existent. Moreover, incredibly massive mete-
orites and asteroids frequently slammed onto
the surface — creating even more heat.

The Earth got so hot, it began melting.
Heavier material sank to the bottom, lighter stuff rose to the top. Some elements evap-
orated. This transformation created the Earth's layered core and mantle, crust, and at-
mosphere.

Even today, the Earth undergoes constant change. Shifting, sliding, and colliding
tectonic plates "surf" atop its semi-molten mantle. This relentless drifting speeds along
at the rate of fingernail growth, yet causes mountains to rise, volcanoes to erupt, and
earthquakes to strike.

Task 4.3. Watch the video and answer the questions: https://bhp-public.oerpro-
ject.com/chapters/2?WT .tsrc=BHPFacebook#the-rock-we-call-home)

1. What troubles would a person had if he traveled to the early Earth?
2. Why was the early Earth so hot? (3 reasons)
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3. What is going to the stuff which was put into the saucepan and heated up to
thousands degrees?

4. Is it the same that seems to have happened to the early Earth?

5. What are the 4 main layers?

6. When did the scientists begin to understand that the Earth is always changing?

7. What questions could not early scientists answer?

8. When did the geologists try to create the map of the ocean floor?

9. What did they find while studying it?

10. What are the 2 basic types of crust? What could happen if they collide?

11. How were the Himalayas formed?

12. What is going along the Saint Andreas Fault in California?

13. Why is it necessary to study the theory of Plate Tectonics?

Task 4.4. Finding Earth. Can you name any of the ancient scientists and their
discoveries? Read the text and tell in short about them.

It took billions of years for the Earth to form and settle into orbit around the Sun.
But how do we know that? What makes it so?

To study the movements of heavens back then, you would look up into the sky.
You would see the Sun and stars revolve around the very spot where you were standing,
the Earth — just as Ptolemy did some 1,900 years ago. This geocentric view, backed by
the very powerful religions at the time, endured for more than 1,400 years until it was
toppled by Copernicus and confirmed by Galileo. Through their observational evi-
dence, and by using the telescope, they produced data and logic supporting a Sun-cen-
tered, heliocentric model of the Solar System.

Through these revolutionary findings, geocentrism began to crumble. In the later
1600s, Newton developed his 3 basic laws of motion and the theory of universal gravity
by combining physics, mathematics, and astronomy. These ideas laid the foundation
for our current understanding of the Earth and the cosmos, and helped astronomer Ed-
win Hubble construct the modern-day Big Bang theory.

pothecie Prolemuaica bonfine .
© Bettmann/CORBIS 3@ 7 ,,/*' “,
The geocentric view of the cosmos
held by Aristotle and Ptolemy per-
sisted for more than 1,400 years.
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Task 4.5. Professional translation.

Semus

3emis — TpeThs oT CoisHna ruraneta CoJHEYHOM CHCTEMBI, KpyIHENIIas U3 Iia-
HET 3€MHOM T'PYIIbL, ABJISAETCS MECTOM OOMTAHMSI MIJJTMOHOB OMOJIOTMYECKUX BUIOB,
BKJIIOYAs JIOJEH. 3EMJISl — €IMHCTBEHHOE N3BECTHOE HA JAHHBI MOMEHT IIJIaHETAPHOE
TEJI0, HACEJIEHHOE KUBBIMU cyliecTBamMu. HayuHble NaHHbIE YKa3bIBalOT HAa TO, YTO
3emist oOpaszoBaiack 0KoJo 4,54 MupI. JIET Ha3all, a BCKOpEe MOCJe 3TOTro mpuodpena
CBOU €IMHCTBEHHBIN €CTECTBEHHBIN CIIyTHUK — JIyHy.

Crpoenue 3emiin

3eMJIs OTHOCHUTCS K IUTaHETaM 3€MHOM T'PYIIbI, a 3HAYUT OHA, B OTJIMYHE OT Ta-
30BBIX THTAHTOB, TaKKX Kak KOmuTep, mMeeT TBEPAYIO0 MOBEPXHOCTh. DTO KPYITHEHIIIAs
U3 YETHIPEX MUIAHET 36MHOW T'PYIIIBI B COJTHEYHOM CHCTEME, KaK 10 pa3Mepy, TaK U 10
macce. Kpome toro, 3emist umeeT HanbobIyro miIoTHOCTH (the highest density), ca-
MYIO CHJIBHYIO TTOBEPXHOCTHYIO TPABUTAIMIO M CHUJIBHEHIIICE MATHUTHOE ITOJIC CPEIU
STUX YETBIPEX TJIAHET.

®dopma 3emsn (reowa) OnM3Ka K BBITSHYTOMY SJUTUIICOUIY-IIApO0OOpa3Has
(ellipsoid-spherical) hopma ¢ yrommenusmu (with thickening) Ha sxBaTope, cpeaHui
JTMaMETp TUIaHEThl MPUMEPHO paBeH 12 742 kM.

Bparenue 3emin co3maér skBaTopHaabHy0 BeITyKiIocTh (the equatorial bulge),
M0TOMY 3KBAaTOPUANIbHBIN AuaMeTp Ha 43 KM OOJbIlIe, YeM JUaMeTp MEXIY MOJI0-
caMH IIJIaHEThl. BhIciie Toukoi moBepXHOCTH 3emiid Briciiel TOUKOM MOBEPXHOCTH
3emuu siBnsieTcs ropa OBepect (8848 M Hazl ypoBHEM Mopsl), a TiyOoyaitiieir — Mapu-
aHckag BraguHa (10911 M o ypoBHEM MOps).

Task 4.6. Stargazers. Tell everything you know about these scientists.

Ptolemy Copernicus Galileo
(85-165) (1473-1543) (1564-1642)
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Sir isiac l\;ezv;ton HerllrlettalL;iwtt Edwin Hubble
(1643-1727) (1868-1921) (1889-1953)
Ptolemy

Claudius Ptolemy’s theory extended the cosmological theories of Aristotle. Earth
was at the center of a series of concentric spheres containing the Moon, the planets, the
Sun, and a final sphere of fixed stars.

Copernicus

Polish astronomer, Nicolaus Copernicus, synthesized observational data to for-
mulate a Sun-centered cosmology, launching modern astronomy and setting off a sci-
entific revolution.

Galileo Galilei
An Italian Renaissance man used a telescope to collect evidence that supported
the Sun-centered model of the Solar system.

Sir Isaac Newton
By combining physics, mathematics and astronomy, Newton developed the 3
basic laws of motion and the theory of Universal gravity.

Henrietta Leavitt

By measuring the amount of time between the fluctuating brightness levels of
variable stars, Henrietta Leavitt discovered that it would be possible to estimate their
distance away from the Earth, and possible to map the Universe.

Edwin Hubble

Hubble drew upon existing ideas and evidence to demonstrate that the Universe
was much larger than previously thought and proved that it is expanding — laying the
foundations for the Big Bang theory.

Light travels fast. In one second, it races around the Earth seven times. Then in a
blink of an eye, light reaches the Moon.
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Going out to the stars, Astronomers know that by studying Cepheid variables, the
fluctuation in brightness of certain stars, we can calculate the star's distance from Earth.
The longer the period of fluctuation, the brighter the star. Therefore, even though a star
might appear extremely dim, if it had a long period it must actually be extremely large.
The star appeared dim only because it was extremely far away. By calculating how
bright it appeared from Earth and comparing this to its intrinsic brightness, Astrono-
mers could estimate how much of the star's light had been lost while reaching Earth,
and how far away the star actually was.

Task 4.7. Not too hot... Not too cold... Where in our Solar System are the condi-
tions just right to support life? Answer and then check or do it online:
https://bhp-public.oerproject.com/chapters/2?WT .tsrc=BHPFacebook#the-biosphere

1. The Sun Even the coolest sunspots on the surface of the Sun are 5,500°C. So,
yes, too hot.

2. Mercury. With no real atmosphere to retain heat, the temperature is a freezing
-180-C at night to a scorching oven of 430 -C during the day.

3. Venus. Because of a dense atmosphere (over 96% carbon dioxide), it’s a run-
away greenhouse effect. At 480 °C, actually makes it the hottest planet of the Solar
System

4. Earth. Our planet contains just the right amount of energy and water to support
a diverse variety of life.

5. Mars. Even though Mats reaches a temperate 20°C at noon at the equator in
summer, it’s usually a frozen, arid world. The poles are way too cold to support humans
—around -153 -C.

6. Jupiter. This is a gas giant — nothing more than a giant ball of hydrogen, he-
lium, and other gases with little solid surface, with an average temperature of -148-C.
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7. Saturn is too cold and gassy. Life-supporting planets usually possess a heavy-
metal core surrounded by a rocky mantle.

8. Uranus. The surface of Uranus is mostly composed of ice: methane, water,
and ammonia. This -216°C hydrogen and helium atmosphere isn’t hospitable.

9. Neptune. The only energy is lightning, ultraviolet light, and charged particles.
Although it’s the kind of environment in which scientists believe life began, it’s not
viable today.

10. Pluto. Not only does liquid freeze solid on this dwarf planet, but even gases,
like methane, will harden when Pluto is at its most distant, 5,9 billion kilometers from
the Sun.

Task 4.8. Earth & Solar System.

What do you know about it?
1) Which of the following is not a necessary ingredient in planetary formation?
New emerging stars
Concentrations of matter
Large differences in pressure and temperature
2) Which process best describes how new planets are planets?
Fusion (cnusHue, CHHTE3)
“ Accretion (yBeIHUYEHHE)
Regeneration
3) Why are planets considered to be more complex than stars?
Chemical diversity

" Shorter life spans

" The presence of life
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The Nature of the Universe

Task 5. The Nature of the Universe

When Pluto was discovered in 1930, scientists already knew a lot about the stars
beyond our own solar system. Now the frontiers of our knowledge have moved into
deepest space. As this has happened, we have had to develop new ways of seeing and
thinking. Here are two examples of what we think we understand.

The size of the universe. All space with everything in it, including all stars, is
called the universe. If we measure space distances by light years instead of earth years,
the universe still seems too large to understand. A light year is the distance light travels
in a year. Light travels at 186,000 miles per second (300,000 kilometers per second).

By this measure, we know that:

Match two columns.

Earth to Sun is 11 light hours across.

Our solar system is 15,000 million light years away.

The nearest star (Proxima Centauri) is | 2 million light years away.

Our galaxy (the Milky Way) is light years away.

The galaxy Andromeda (visible to the | 100,000 light years across and contains
naked eye) is about 100,000 million stars.

We can now detect other galaxies 812 light minutes.

What does the last enormous number in the table really mean to us?

a) The light we now see, through a twentieth century telescope, started its journey
toward us 15,000 million years ago.

b) The light started toward us billions of earth years before the sun or the earth
had even started to form.

c) If the light has taken so long to reach us, then the stars that gave out that light
have had 15,000 million years to change. They may have moved elsewhere, died, or
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given birth to new kinds of stars. What we now see has not been there for billions of
earth years.

d) We are looking back in time to the very beginning of the universe itself.

The expanding universe. All objects, including stars that give out light reveal facts
about themselves in the kind of light they give out. The whole range of energy that can
be given out is shown in the diagram below. Only a small part of it is visible light.

In the 1920s, the American astronomer Ed-
win Hubble began to measure the spectrum
of distant galaxies. He discovered that the far-
ther away the galaxy was, the longer were the
wavelengths of red light. He realized he was
experiencing something common to everyday
life. When we hear a siren or horn, its noise
changes as it moves toward or away from us.
This is called the Doppler Effect. It is caused |F% 4

by the wavelengths of sound being shortened | Hubble realized this was exactly what was hap-
as the horn moves nearer and stretched out as | pening with the light from the galaxies. But all the
it moves away. red light showed was lengthening; none showed
shortening. Therefore, all the galaxies are moving
away from us. From the amount of red shift, he
could also tell how quickly they were moving
away. His conclusion was that the farther away
the galaxy was, the faster it was moving away.

This led to two important theories becoming widely accepted.

1. The universe is expanding, and space is being stretched apart between the
galaxies.

2. The Big Bang Theory. As the theory of the expanding universe has been ac-
cepted, two important questions have been asked:

a) How long has the universe been expanding?

b) What was it like when it started to expand?

These questions led to the Big Bang Theory, which states that the entire universe
we can see had a single point of origin about 15,000 million years ago. It suddenly
came into existence in a gigantic explosion. This was when everything began, and the
“fragments” are still moving apart. It is only a theory, but there is much evidence to
support it.
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Task 5.1. Define by suffix speech parts of the following words. Translate the
words.

Solar, knowledge, galaxy, visible, detect, enormously, century, small, really, as-
tronomer, spectrum, distant, wavelength, common, shorten, exactly, amount, quickly,
conclusion, expand, widely, single, existence, suddenly, explosion, evidence.

Task 5.2. Find the sentences that can’t be found in the text.

1. When Pluto was discovered, scientists knew little about the stars beyond our
own solar system.

2. If we measure space distances by light years instead of earth years, the uni-
verse still seems too large to understand.

3. Light travels at 300,000 kilometers per second.

4. The farthest star from the Earth is Proxima Centauri.

5. The light started its journey toward us 15,000 million years ago.

6. All objects that give out light reveal facts about themselves in the kind of light
they give out.

7. The Doppler effect happens, for example, when we hear a siren or horn and
its noise changes as it moves toward or away from us.

Task 5.3. Find English equivalents in the text.

3a IIpecaciraMmunu HallleH COJIHEYHOM CHCTEMBI

pa3Mep BCEJICHHON

BKJIFO4as BCC 3BC31bl

U3MCPATH PACCTOAHHUC B KOCMOCC

MuieyHbIi yTh

HEBOOPY>KEHHBIN TJ1a3

AJOCTHUI'HYTb HAC

HCITYCKAThb CBCT
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N

. UCM AJaJIbIIC HaXO0ANJIaCh IrraJlJakTHuKa, TEM 6BICTpee OHa yaaJiaacb
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=
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Task 5.4. Find Russian equivalents to the following expressions in the text.
beyond our own solar system
the frontiers of our knowledge
deepest space
space distances
too large to understand
per second
visible to the naked eye
to detect other galaxies
enormous number

. toward us

. to give out light

. to give birth to new stars

. the very beginning of the universe itself

. the expanding universe

. to reveal facts

. red shift

. a single point of origin

. a gigantic explosion
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Task 5.5. Fill in the missing words.

1. All space with everything in it, including all stars, is called the

2. A light year is the distance travels in a

3. The light started toward us billions of years before the sun or the earth
had even started to

4. In the 1920s, the American astronomer Edwin Hubble began to the
spectrum of distant

5. He discovered that the father away the galaxy was, the were the wave-
lengths of light.

6. The Doppler effect is caused by the wavelengths of being shortened as
the horn moves nearer and stretched out as it moves

7. From the amount of red , Hubble could tell how quickly the galaxies
were moving away.

8. It is only a theory, but there is much to support it.

Task 5.6. Fill in the prepositions, if necessary.

1. When Pluto was discovered __ 1930; scientists already knew a lot __ the
stars beyond our own solar system.
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2. Lighttravels 186,000 miles __ second.

3. Our galaxy is 100,000 light years ___and contains ___ 100,000 million
stars.

4. The light we now see, __ a twentieth century telescope, started __its jour-
ney _ us 15,000 million years ago.

5. If the light has taken so long to reach us, then the stars that gave __ that
light have had 15,000 million years to change .

6. Hubble discovered that the farther _ galaxy was, the longer were the
wavelengths __ red light.

7. When we hear a siren or horn, its noise changes it moves toward or
away __ US.

8. All the galaxies are moving __ from us.

9. The Big Bang Theory states that all the universe we can see ___ had a single
point ___origin about 15,000 million years ago.

10. Itisonly atheory,  there is much evidence to support it.

Task 5.7. Practice with someone asking and answering.

What is called the universe?
How do we measure space distances?
What is a light year?
At what speed does light travel?
When did the light we now see start its journey toward us?
6. Did the light start toward us billions of earth years before the sun or the earth
had even started to form?
7. In what way do all objects, including starts, reveal facts about themselves?
8. Isall light, that stars give out, visible?
9. When did the American astronomer Edwin Hubble begin to measure the
spectrum of distant galaxies?
10. What did he discover?
11. What is called the Doppler effect?
12. By what is the Doppler effect caused?
13. What does the Big Bang Theory state?

Ok wnNE

Task 5.8. Put questions to the following statements.

1. Light travels at 186,000 miles per second.
2. He realized he was experiencing something common to every day life.
3. Space is being stretched apart between galaxies.
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The Big Bang Theory

WHAT’'S WRONG
WITH THE

BIG BANG THEORY?

Task 6. The Big Bang Theory.

6.1. Watch the short movie and explain the theory.
https://www.youtube.com/watch?v=rXER39AEE9JK

6.2. Fill in the blanks in the summary with the necessary words.

You've probably heard of the big bang theory at some point. But do you know
what it actually is? In this movie, you will learn what exactly this idea for how the
universe began came to be in the first place. The big bang theory was first suggested
bya....... and ....... named Georges Lemaitre in the 1920s. He estimates that the uni-
verse started out as............... at the beginning of time. Rather than by an explosion,
the universe simply started to expand in a fraction of a second due to................ Over
time, the expansion slowed, but Lemaitre and many other scientists believe the universe
1S.ovein... today. The force of gravity plays a huge role in everything when it comes
to the universe. All the objects in space form when particles and gases from the uni-
verse's expansion........... (through gravity). When small amounts of dust and gas pull
together, planets form and ........... the star. Another force called
............................ Is also important. We don't have a lot of information about it,
but scientists think it's what causes cosmos apart faster and faster.

6.3. Read the text and be ready to translate.

Astronomers believe that the expanding universe is the result of an enormous and
powerful explosion called the Big Bang. The Big Bang theory may explain how the
universe formed. The Big Bang theory states that the universe began to expand with
the explosion of concentrated matter and energy and has been expanding ever since.
According to the theory, all the matter and energy in the universe was once concen-
trated into a single place. This place, of course, was extremely hot and dense. Then
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some 15 to 20 billion years ago, an explosion — the Big Bang — shot the concentrated
matter and energy in all directions. The fastest moving matter traveled farthest away.
Energy too, began moving away from the area of the Big Bang.

If the Big Bang theory is correct, the energy left from the Big Bang will be evenly
spread out throughout the universe. This energy is known as background radiation. And
indeed, scientists have discovered that the background radiation is almost the same
throughout the entire universe. This constant background radiation is one observation
that supports the Big Bang theory.

After the initial Big Bang, the force of gravity began to affect the matter racing
outward in every direction. Gravity is a force of attraction between objects. All objects
have a gravitational attraction. This force of gravity began to pull matter into clumps.

At some time, the clumps formed huge clusters of matter. These clumps became
the galaxies of the universe. But even as the galaxies were forming, the matter inside
the galaxies continued to race away from the area where the Big Bang had occurred.
And this is just what astronomers have discovered. All of the galaxies are speeding
away from the center of the universe.

Task 6.3.1. Translate the following statements into Russian.

1. All space with everything in it is called the universe.

2. A light year is the distance light travels in a year.

3. The light we now see started its journey toward us 15,000 million years ago.

4. All objects that give out light reveal facts about themselves in the kind of light
they give out.

5. He discovered that the farther away the galaxy was, the longer were the wave-
lengths of red light.

6. All the galaxies are moving away from us.

7. It suddenly came into existence in a gigantic explosion.

Task 6.3.2. Translate into English.

1. Bech kocMoOC, BKITIOUas 3Be3/1bl, Ha3bIBaeTCsa BeeneHHoii.

2. Ecin MBI u3MepuM KOCMHYECKHE PACCTOSHUS TIPH MIOMOIITH CBETOBBIX JICT
BMECTO 3€MHBIX, TO BceseHHas Bce paBHO OyJIeT CIUIITKOM OTPOMHOM JIUIS HAIIETO
MMOHUMAHUS.

3. CBer nBuraercs co ckopocthio 186,000 Mub B CEKYHTY.

4, CBeT HavaJI IBUTAThCS B HAIITy CTOPOHY 3a OMJUTMOHBI 3¢MHBIX JICT JI0 TOTO,
KaK COJIHIIE ¥ 3eMJIsl BOOOIIe Hadaiu (popMUpOBaTHCS.

5. Bce 00beKTHI MOKHO OXapaKTEPU30BaTh UCXO/S U3 IPUPOJIBI TOTO CBETA, KO-
TOPBIN OHU UCITYCKAIOT.
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6. B 20x ronax XX Beka aMepUKaHCKUN acTpOHOM Xa00J1 Hayasl U3MepSITh
CHEKTP OTHAJICHHBIX T'aJIAKTUK.

7. OH 0OHapy>XWJI, YTO YEM JaJIbllIe HAXOAWIACh FaIaKTUKa, TEM JJIMHHEE ObLIN
JUTMHBI BOJIH KPaCHOT'O CBETA.

8. CnenoBatenbHO, BCE FANAKTUKHU YAAIAIOTCA OT Hac.

9. Ilo KonMuecTBy NEepEMEIIEHUST KPAaCHOI'O CBETA MOYKHO CKa3aTh, HACKOJIBKO
OBICTPO TaJIAKTUKU YAAJISAIOTCS.

10.BceneHnHas HePepBHIBHO PACILIUPSAETCS.

11.Teopus bonpiioro B3pbiBa riaacuT, 4To BeeneHHas UMeeT eIMHYI0 TOUKY
POUCXOXKICHUSI.

12.210 TOABKO TEOPHS, HO CYILIECTBYET MHOXKECTBO (DaKTOB €€ MOATBEPKIAI0-

[AX.
https://ebooks.grsu.by/physics world/unit-24.htm

Interesting facts about the Universe.

Task 7. So, you think you know your universe. Do you know anything interest-
ing about it? We have our own top 10 list of the most interesting facts about the
Universe.

1. It was hot when it was young

The most widely accepted cosmological model is that of the Big Bang. This was
proved since the discovery of the cosmic microwave background radiation or CMBR.
Although, strictly speaking, no one knows exactly what ‘banged’, we know from ex-
trapolation that the Universe was infinitely hot at birth, cooling down as it expanded.

In fact, even only within minutes of expansion, scientists predict its temperature
to have been about a billion Kelvin. Moving backward to 1 second, it is said to have
been at 10 billion Kelvin. For comparison, today’s universe is found to have an average
temperature of only 2.725 Kelvin.

2. It will be cold when it grows old

Observations made especially on galaxies farthest from us show that the Universe
Is expanding at an accelerated rate. This, and data that show that the Universe is cooling
allows us to believe that the most probable ending for our universe is that of a Big
Freeze.

That is, it will be devoid of any usable heat (energy). It is due to this prediction
that the Big Freeze is also known as the Heat Death. Accurate measurements made by
the Wilkinson Microwave Anisotropy Probe (WMAP) on the current geometry and
density of the Universe favor such an ending.
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3. The Universe spans a diameter of over 150 billion light years

Current estimates as with regards to the size of the Universe pegs it at a width of
150 billion light years. Although it may seem peculiarly inconsistent with the age of
the Universe, which you’ll read about next, this value is easily understood once you
consider the fact that the Universe is expanding at an accelerated rate.

4. The Universe is 13.7 billion years old

If you think that is amazing, perhaps equally remarkable is the fact that we know
this to better than 1% precision. Credit goes to the WMAP team for gathering all the
information needed to come up with this number. The information is based on meas-
urements made on the CMBR.

Older methods which have contributed to confirming this value include measure-
ments of the abundances of certain radioactive nuclei. Observations made on globular
clusters, which contain the oldest stars, have also pointed to values close to this.

5. The Earth is not flat — but the Universe is

Based on Einstein’s Theory of General Relativity, there are three possible shapes
that the Universe may take: open, closed, and flat. Once again, measurements by
WMAP on the CMBR have revealed a monumental confirmation — the Universe is flat.

Combining this geometry and the idea of an invisible entity known as dark energy
coincides with the widely accepted ultimate fate of our universe, which as stated ear-
lier, is a Big Freeze.

6. Large Scale Structures of the Universe

Considering only the largest structures, the Universe is made up of filaments,
voids, super clusters, and galaxy groups and clusters. By combining galaxy groups and
clusters, we come up with super clusters. Some super clusters in turn form part of walls,
which are also parts of filaments.

The vast empty spaces are known as voids. That the Universe is clumped together
in certain parts and empty in others is consistent with measurements of the CMBR that
show slight variations in temperature during its earliest stages of development.

7. A huge chunk of it is made up of things we can’t see

Different wavelengths in the electromagnetic spectrum such as those of radio
waves, infrared, x-rays, and visible light have allowed us to peer into the cosmos and
‘see’ huge portions of it. Unfortunately, an even larger portion cannot be seen by any
of these frequencies.

And yet, certain phenomena such as gravitational lensing, temperature distribu-
tions, orbital velocities and rotational speeds of galaxies, and all others that are evi-
dence of a missing mass justify their probable existence. Specifically, these observa-
tions show that dark matter exists. Another invisible entity known as dark energy, is
believed to be the reason why galaxies are speeding away at an accelerated rate.
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8. There is no such thing as the Universe’s center

Nope. The earth is not the center of the Universe. It’s not even the center of the
galaxy. And no again, our galaxy is not the entire universe, neither is it the center.
Don’t hold your breath but the Universe has no center. Every galaxy is expanding away
from one another.

9. Its members are in a hurry to be as far away from each other as possible

The members that we are talking about are the galaxies. As mentioned earlier,
they are rushing away from each other at increasing rates. In fact, prior to the findings
of most recently gathered data, it was believed that the Universe might end in a Big
Rip. That is, everything, down to the atoms, would be ripped apart.

This idea stemmed from this observed accelerated rate of expansion. Scientists
who supported this radically catastrophic ending believed that this kind of expansion
would go on forever, and thus would force everything to be ripped apart.

10. To gain a deeper understanding of it, we need to study structures smaller
than the atom

Ever since cosmologists started to trace events backward in time based on the Big
Bang model, their views, which focused only on the very large, got smaller and smaller.
They knew, that by extrapolating backward, they would be led into a universe that was
very hot, very dense, very tiny, and governed by extremely high energies.

These conditions were definitely within the realm of particle physics, or the study
of the very small. Hence, the most recent studies of both cosmology and particle phys-
ics saw an inevitable marriage between the two.

Task 7.1. Which fact interested you the most?
Task 7.2. Correct the mistakes.

1. The most widely accepted cosmological model is that of the Big Bang. Alt-
hough, strictly speaking, no one knows exactly what ‘banged’, we know from extrap-
olation that the Universe was infinitely cold at birth, warming as it expanded.

2. Observations made especially on galaxies closest to us show that the Universe
Is expanding at an accelerated rate. This, and data that show that the Universe is warming
allows us to believe that the most probable ending for our universe is that of a Big Hot.

3. Current estimates as with regards to the size of the Universe pegs it at a width
of 150 million light years.

4. The Universe is 13.7 billion years old. If you think that is amazing, perhaps
equally remarkable is the fact that we know this to better than 10% precision.

44



5. Based on Einstein’s Theory of General Relativity, there are four possible
shapes that the Universe may take: open, closed, ellipsoid and flat. Once again, meas-
urements by WMAP on the CMBR have revealed a monumental confirmation — the
Universe is ellipsoid.

6. By combining galaxy groups and clusters, we come up with mega clusters.
Some mega clusters in turn form part of walls, which are also parts of filaments.

7. Yet, certain phenomena such as gravitational lensing, temperature distribu-
tions, orbital velocities and rotational speeds of galaxies, and all others show that dark
matter doesn’t exist.

8. The earth is not the center of the Universe. It’s the center of the galaxy. And
our galaxy is not the entire universe, it is the center.

9. In fact, prior to the findings of most recently gathered data, it was believed that
the Universe might end in a Big Unit. That is, everything, down to the atoms, would
be united.

10. Ever since cosmologists started to trace events backward in time based on the
Big Bang model, their views, which focused only on the very large, got bigger and
bigger.

https://www.universetoday.com/37927/interesting-facts-about-the-universe/
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Galaxy

Task 8. What Is a Galaxy? Can you give a short definition?
Task 8.1. What are Galaxies?

Galaxies are sprawling space systems composed of 1.................
Galaxies consists of a large number of 2..................

It is believed that galaxies were formed due to 3................ billions of years
ago. Just few milliseconds after the massive explosion took place the clouds of gases
beganto4............ and............. under the gravity, forming galaxies.

Nearly 5................ belong to a group of galaxies.

to collapse and compress; all stars; star systems, clusters and interstellar clouds;
dust, gas, and countless stars; a big cosmic bang.

Check your answers:

Galaxies are sprawling space systems composed of dust, gas, and countless stars.

Galaxies consists of a large number of star systems, clusters and interstellar
clouds.

It is believed that galaxies were formed due to a big cosmic bang billions of years
ago. Just few milliseconds after the massive explosion took place the clouds of gases
began to collapse and compress under the gravity, forming galaxies.

Nearly all stars belong to a group of galaxies.
https://mocomi.com/what-is-gravity/

Gravity Fun Facts. Do you know them?

1. Gravity influences the growth of plants.

2. Black holes have the strongest gravitational pull in the universe.

3. Tides are caused by the earth’s rotation and the sun and moon’s gravitational
effect.
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4. The higher an object, the greater its potential energy. In the Middle Ages, there
were weapons called trebuchets, using this principle.

5. Hydroelectricity is created today, using the gravitational potential of water.

6. Weight is a measure of the force of the earth’s gravity on a body. Calculate
your weight on other planets.

Task 8.2. Types of Galaxies
What Kinds of Galaxies Are There?

Astronomers classify galaxies into three major categories: elliptical, spiral and
irregular. These galaxies span a wide range of sizes, from dwarf galaxies containing
as few as 100 million stars to giant galaxies with more than a trillion stars.

Ellipticals, which account for about one-third of all gal-
axies, vary from nearly circular to very elongated. They
possess comparatively little gas and dust, contain older
stars and are not actively forming stars anymore. The
largest and rarest of these, called giant ellipticals, are
about 300,000 light-years across. Astronomers theorize
that these are formed by the mergers of smaller galaxies.
Much more common are dwarf ellipticals, which are only
a few thousand light-years wide.

Spiral galaxies appear as flat, blue-white disks of stars,
gas and dust with yellowish bulges in their centers. These
galaxies are divided into two groups: normal spirals and
barred spirals. In barred spirals, the bar of stars runs
through the central bulge. The arms of barred spirals usu-
ally start at the end of the bar instead of from the bulge.
Spirals are actively forming stars and comprise a large
fraction of all the galaxies in the local universe.

Irregular galaxies, which have very little dust, are nei-
ther disk-like nor elliptical. Astronomers often see irregu-
lar galaxies as they peer deeply into the universe, which
is equivalent to looking back in time. These galaxies are
abundant in the early universe, before spirals and ellipti-
cals developed.
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Aside from these 3 classic categories, astronomers have also identified many un-
usually shaped galaxies that seem to be in a transitory phase of galactic development.
These include those in the process of colliding or interacting, and those with active
nuclei ejecting jets of gas.

In short, tell about the differences between different kinds of galaxies.
Task 9. Read the text and answer:

1. Is it necessary to know about Dark Matter?
2. What Is Dark Matter? Can you explain?

In the late 1970s, astronomer Vera Rubin
made the surprising discovery of dark matter. She
was studying how galaxies spin when she realized
the vast spiral Andromeda Galaxy seemed to be
rotating strangely. In an apparent violation of
Newton and Kepler’s Laws, the material at the gal-
axy’s edges was moving just as fast as the material
near the center, even though most of the mass she
could see was concentrated at the center. Some ex-
tra non-visible mass, dubbed dark matter appeared to be holding the galaxy together.
She soon discovered that a huge halo of dark matter was present in galaxy after gal-
axy that she examined.

This detailed view of our galactic next-door neighbor, the Andromeda galaxy,
contains over 100 million resolved stars and thousands of star clusters. The pano-
rama sweeps from the galaxy's central bulge across lanes of stars and dust to the
sparser outer disk.

Nearly half a century later, scientists still don’t know what dark matter is. They
do know, however, that dark matter comprises some 84 % of the universe’s material.
Its invisible and ubiquitous presence affects how stars move within galaxies, how
galaxies tug on each other and how matter clumped together in the early universe.

Some of the best evidence for the existence of dark matter comes from galaxy
cluster 1E 0657-556, also known as the Bullet Cluster. This cluster was formed after
the collision of two large clusters of galaxies, the most energetic event known in the
universe since the big bang. Because the major components of the cluster pair —
stars, gas and the apparent dark matter — behave differently during collision, scientists
were able to study them separately.

The galaxies’ stars, which the Hubble and Magellan telescopes observed in visi-
ble light, were mostly unaffected by the collision, and passed right through. The hot
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gas from the two colliding clusters, seen in X-ray wavelengths by the Chandra X-ray
Observatory, contains most of the cluster pair’s normal matter. Because the gases in-
teract electromagnetically, the gases of both clusters slowed down much more than
the stars. The third element in this collision, the dark matter, was detected indirectly
by the gravitational lensing of background objects.

The dark matter by definition does not interact electromagnetically (i.e., with
light) — it’s dark! So during the collision, the dark matter clumps from the two clus-
ters slide quietly past one another, just like the stars, leaving the hot gas (most of the
normal matter) behind. The gravitational lensing stayed with the dark matter and not
the gas. If hot gas was the most massive component in the clusters, such an effect
would not be seen. Instead, the observations appear to be the first direct proof of dark
matter.

The Bullet Cluster was formed after the collision of two large clusters of galax-
ies. Hot gas detected by Chandra in X-rays is seen as two pink clumps in the image
and contains most of the "normal," or baryonic, matter in the two clusters.

The bullet-shaped clump on the right is the hot gas from one cluster, which
passed through the hot gas from the other larger cluster during the collision. An opti-
cal image from the Hubble and Magellan telescopes shows the galaxies in orange and
white. The blue areas in this image depict where astronomers find most of the mass in
the clusters. Most of the matter in the clusters (blue) is clearly separate from the nor-
mal matter (pink), giving direct evidence that nearly all of the matter in the clusters is
dark. (Credit: X-ray: NASA/CXC/M.Markevitch et al.; Optical: NASA/STScl; Ma-
gellan/U.Arizona/D.Clowe et al.; Lensing Map: NASA/STScl; ESO WFI; Magel-

lan/U.Arizona/D.Clowe et al)
https://hubblesite.org/science/galaxies
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Task 9.1. Explain the highlighted words and phrases (you can consult with the
dictionary)

Task 9.2. In groups of four draw a picture of two large clusters of galaxies collision
and explain how it proceeds and the possible consequences.

Task 10. Facts about space. Put True-false.

1) One million Earths could fit inside the sun — and the sun is considered an av-
erage-size star.

2) For years it was believed that the Earth was the only planet in our solar sys-
tem with liquid water. More recently, NASA revealed its strongest evidence yet that
there is intermittent running water on VVenus, too!

3) Comets are leftovers from the creation of our solar system about 4.5 billion
years ago — they consist of sand, water and carbon dioxide.

4) You wouldn’t be able to walk on Jupiter, Saturn, Uranus or Neptune because
they have no solid surface!

| NEPTUNE )

SATURN |

| JUPITER

@
2

~ wemewy

5) If you could fly a plane to Pluto, the trip would take more than 800 years!

6) Space junk is any natural object orbiting Earth that no longer serves a useful
purpose. Scientists estimate there are about 500,000 pieces of space junk today, in-
cluding fragments from rockets and satellites, and everyday items like spanners
dropped during construction of the International Space Station!

7) An asteroid about the size of a car enters Earth’s atmosphere roughly once a
year — but it burns up before it reaches us. Phew!

8) The highest mountain known to man is on an asteroid called Vesta. Measur-
ing a whopping 22km in height, it is three times as tall as Mount Everest!

9) There are less stars in the universe than grains of sand on all the beaches on
Earth. That’s at least a billion trillion!

10) The sunset on Mars appears red.
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The end of life on Earth?

Task 11. Put the disasters in the correct groups.

natural disasters disasters from space manmade disasters
space junk collision hurricane volcano eruption
flood solar flare meteor strike
nuclear accidents oil spill global warming

Task 11.1. The end of life on Earth? Can you remember any natural disasters,
which happened some years ago and could have stopped the life in the Earth?

It weighed about 10,000 tons, entered the at-
mosphere at a speed of 64,000km/h and exploded
over a city with a blast of 500 kilotons. But on 15
February 2013, we were lucky. The meteorite that ,
showered pieces of rock over Chelyabinsk, Russia, 10 high noam i tmasphire
was relatively small, at only about 17 metres wide.
Although many people were injured by falling
glass, the damage was nothing compared to what ‘tapaec?
had happened in Siberia nearly one hundred years
ago. Another relatively small object (approximately 50 metres in diameter) exploded
in mid-air over a forest region, flattening about 80 million trees. If it had exploded over
a city such as Moscow or London, millions of people would have been killed.

By a strange coincidence, the same day that the meteorite terrified the people of
Chelyabinsk, another 50m-wide asteroid passed relatively close to Earth. Scientists

Earth's Clock of Life

(billions of years)

Age of
Plants
& Animals
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were expecting that visit and know that the asteroid will return to fly close by us in
2046, but the Russian meteorite earlier in the day had been too small for anyone to
spot.

Most scientists agree that comets and asteroids pose the biggest natural threat to
human existence. It was probably a large asteroid or comet colliding with Earth, which
wiped out the dinosaurs about 65 million years ago. An enormous object, 10 to 16km
in diameter, struck the Yucatan region of Mexico with the force of 100 megatons. That
Is the equivalent of one Hiroshima bomb for every person alive on Earth today.

Many scientists, including the late Stephen Hawking, say that any comet or aster-
oid greater than 20km in diameter that hits Earth will result in the complete destruction
of complex life, including all animals and most plants. As we have seen, even a much
smaller asteroid can cause great damage.

The Earth has been kept safe for the last 65 million years by good fortune and the
massive gravitational field of the planet Jupiter. Our cosmic guardian, with its stable
circular orbit far from the sun, sweeps up and scatters away most of the dangerous
comets and asteroids which might cross Earth’s orbit. After the Chelyabinsk meteorite,
scientists are now monitoring potential hazards even more carefully but, as far as they
know, there is no danger in the near future.

Researchers have discovered never-before-
seen types of crystal hidden in tiny grains
of perfectly preserved meteorite dust. The
dust was left behind by a massive space
rock that exploded over Chelyabinsk, Rus-
sia

Task 11.2. Types of space rocks. Match the names to the definitions.

Comet what a meteoroid is called when it hits Earth.
Asteroid a part of a comet.
Meteoroid arock a few feet to several kms in diameter. Unlike comets, they have no tail.

Most are too small to cause any damage and burn up in the atmosphere. They
appear to us as ‘shooting stars’.

Meteorite a ball of rock and ice that sends out a tail of gas and dust behind it. Bright ones
only appear in our visible night sky about once every ten years.
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Task 11.3. The end of life on Earth?
Choose the correct option to complete the sentences.

1. The damage caused by the Russian meteorite .

could have been much worse...............

was huge

was greatly reduced by the early warning system

was much worse than the one in Siberia one hundred years ago

2.The Siberian meteorite ..............
hit a forest

hit a big city

caused glass to shower over people
damaged trees when it exploded

3. On the same day as the meteorite exploded over Chelyabinsk................
there was another, related, asteroid event

there was another, unrelated, asteroid event

scientists realized that an even bigger asteroid could hit Earth

scientists issued a warning for 2046

4. The Russian meteorite...............

had been predicted by scientists

came as a surprise

was too small to worry about

will come close to Earth again in the future

5. Experts say that comets and asteroids could .............
wipe out all animal life, leaving only plants

kill a significant proportion of the Earth's human population
put an end to all plant and animal life on Earth

cause as much damage as the Hiroshima bomb
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6. A small asteroid ..........

can still cause a lot of damage

IS not a problem if it is spotted early

cannot cause any significant harm

Is actually more dangerous than a larger one

7. Earth has been relatively safe thanks

pure luck

luck and the protective force of another
planet from our solar system

early warning systems set up by NASA
luck and our position in relation to the sun

8. Scientists say ..................

it is impossible to monitor all the potential
hazards

we are not in any danger for the moment

a meteorite is likely to hit Earth sooner or later
their early warning systems will protect us

Task 11.4. Read the sentences and fill in the blanks with the words from the box
below.

When the meteorite exploded on 15 February 2013, many people were (1.....) by
falling glass.

The explosion of another small object (2.....) many trees.

Scientists weren't expecting the Russian meteorite because it had been too small
for anyone to (3...).

It was probably a large asteroid colliding with Earth that (4...) the dinosaurs.

65 million years ago, an enormous object (5...... ) the Yucatan region of Mexico
with a force of 100 megatons.

Even a much smaller asteroid can (6...) a lot of damage.

Jupiter protects Earth by diverting away the dangerous comets and asteroids that
might (7...) Earth's orbit.

Scientists will now (8.....) potential hazards even more carefully.
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made extinct, observe or check regularly over a period of time, do hurt, hit, made flat, pass
from one side to the other of, see or notice

Task 11.5. Find synonyms with the words below.

1. Injured — 5. struck —
2. Flattened — 6. cause -
3. Spot - 7. Cross —
4. wiped out — 8. monitor —

Task 12. Read the following article. While reading, try to guess the correct
forms of passive.

[IpuMeuanue: T1arosibl B aHTJIMMCKOM SI3BIKE 00JIaIal0T TAaKOM rpaMMaTUYeCKON KaTeropruen, Kak 3a-
Jl02. 3aJ10T TJaroja B aHTJIMICKOM S3bIKE HYKEH JUISl TOT0, YTOOBI TTOKa3aTh OTHOIICHUE K JCHCTBHUIO.
Ectb 1Ba Bapuanra:

- YEJIOBEK WJIH MPEMET COBEPIIAET ACUCTBUE caM. To eCTh KOHKPETHOE JIMIIO TTPOU3BOIUT JEHCTBHE
HaJl 00beKkTOM. B TakoM ciydae 3T0 Ha3bIBaeTCsl aKTUBHBIN 3aior (active voice) win J1elicTBUTEIb-
uelii: A croman ceoro mawuny. — | broke my car;

- Ha TMIEPBBIN IJIaH BBIXOUT HE JICUCTBYIOIIEE JIUI0, a 00bEeKT. M neiicTBUEe coBepIIaeTcsl HEmocpe/I-
CTBEHHO HaJ 00BbeKkTOM. TO ecTh caM OOBEKT JeCTBHE HE COBEPILUAET, a MOJABEPracTcsl BIMSHHUIO
W3BHE (IpUYeM 0OBEKTOM B IIPEIJIOKEHUH MOXKET OBITh M YEJIOBEK, U TIpeaMeT). Takoe sSiBIIeHUE HO-
CHT Ha3BaHHUE MMACCHBHBIN 3aior (Passive VOICe) WK CTpaaaTe/IbHBIM.

Mawuna 6vira cromana. — The car was broken (Appendix, p. 163)

Ten risky places by Mark Monmonier

Hazards of different types affecting areas of varying size are not easily 1..........
(compare). Even so, the research experience makes it easy to identify ten typical risky
places—areas to which | would be reluctant to move. Almost any place in California,
for various reasons: In addition to earthquakes, wildfire, landslides, the state has vol-
canically active areas in the north, around Mt. Shasta and other major volcanoes, as
well as in the east, where the Long Valley Caldera shows signs of renewed activity.
Even beyond its infamous seismic zones, California’s shoreline is vulnerable to tsuna-
mis (seismic sea waves) from submarine earthquakes throughout the Pacific.

More recent additions to this smorgasbord of hazards are smog, freeway snipers,
urban riots, oil spills, and (looking ahead a few decades) severe water shortages.
2t (locate) only 70 miles from Mt. Rainier and Glacier Peak, which the U.S.
Geological Survey considers active volcanoes, Seattle, \Washington is also vulnerable
to severe earthquakes. Unlike Californians, long aware of the risk, Washingtonians
have only recently begun to plan for a seismic disaster.
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Coastal Alaska and Hawaii are especially susceptible to tsunamis, huge waves
S (whip up) by submarine earthquakes in the Ring of Fire encircling the Pa-
cific Ocean. Alaska’s Pacific coast is seismically active, and the Hawaiian Islands can
generate their own tsunamis: deposits on Lanai suggest past run-ups as high as three
thousand feet, and geophysicists fear a similar disaster were the southeast side of the
Big Island (the island named Hawaii) to slide suddenly into the sea.

Tropical hurricanes pose a less catastrophic but more frequent danger to the
Atlantic Coast, particularly to North Carolina’s Outer Banks, a long, thin barrier island,
from which evacuation is difficult. Since the seventeenth century, infrequent but fierce
storms have carved new inlets, filled old channels, and move the shoreline westward
at a rate of 3 to 5 feet per year. Moreover, if forecasts of a 250-foot rise in sea level
because of global warming prove correct, current settlements on the Outer Banks could
i SR (wipe out) in the next century or so. Inadequate building codes, shoddy con-
struction, low elevation, and level terrain make areas south of Miami especially vul-
nerable to high winds and flooding from storms like Hurricane Andrew, which caused
over 20 billion dollars damage there in August 1992.

The Louisiana coast is also vulnerable to multiple hazards: winds and storm surge
from tropical hurricanes, unnaturally high levees along the lower Mississippi River,
and air and groundwater pollution from poorly regulated chemical industries concentrated
along the state’s Gulf Coast. Cancer mortality is extraordinarily high here as well.

The floodplains of the Mississippi and other main stem rivers, which drain vast
areas, are vulnerable to prolonged high water 5......... (cause) by persistent weather sys-
tems. The costly floods of summer 1993 demonstrated the shortsightedness of flood
forecast models based on limited hydrologic data. Humans play a dangerous game of
hydrologic roulette by building homes, factories, and sewage-treatment plants in low-
lying areas along rivers.

Because warm weather is attractive to affluent retirees and housebreakers, prop-
erty crime is especially high in the south, where a warm climate favors year-round
burglary. And urban areas with many young males, newly arrived or unemployed are
notorious for violent crime. Growing southern cities such as San Diego, Los Angeles,
Phoenix, El Paso, and Miami, 6...... (report) to be especially hazardous, although risk
varies greatly with neighborhood and time of day.

The neighborhoods of nuclear plants are risky areas of a different sort. More wor-
risome than the poor design and mismanagement underlying the 1979 Three Mile Is-
land incident, near Harrisburg, Pennsylvania, is the specter of terrorism: a nuclear fa-
cility is an enormously attractive target for organized terrorists. Security can
7.....(breach) with a vehicle bomb. Over four million people live within the ten-mile
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emergency planning zones around America’s atomic power plants, and Chernobyl in-
dicated clearly that radiological accidents can have a lethal reach much longer than ten

miles.
http://www.press.uchicago.edu/Misc/Chicago/534189.html

Task 12.1. Work in groups and discuss the following questions

1. Which of the 10 risky places do you consider the riskiest?

2. Name all types of natural disasters mentioned in the article, choose one and
try to explain its origin and cause.

3. Is there anything that can be done in order to prevent natural disasters?

4. How are natural disasters related to climate change?

5. Place the 10 risky places on the map of the USA

Task 12.2. Watch the video and make some comments about this volcano.

https://www.youtube.com/watch?v=2iRJbh15W-14

a) Location

b) Type

c) Reasons of regular eruptions
d) Consequences

e) Predictions

Task 12.3. For fun and profit

What do you know about the sky? Here are ABC-statements from the field
of astronomy. Some of them are true and some are not. Discuss the answers with
your group mates.

a) The Earth is about half the size of the Sun.

b) Jupiter circles the Sun once every 12 years.

c) A true star is a sphere of white-hot gas.

d) Stars shine by their own light.

e) The stratosphere is airless.
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f) Stars are all bright red.

g) Most stars are sharp pointed

h) There are exactly 5, 483, 601 stars.

1) About half of the stars can be seen without the telescope.

J) 22 planets have been discovered in the Solar system now

K) Gravity holds the Earth in its orbit around the Sun.

I) Saturn like the Earth has only one moon.

m) The Sun's rays strike the Earth at different angles during different seasons of
the year.

n) The Sun is the second nearest star to the Earth.

0) Jupiter is much nearer to the Sun than Mercury.

p) Stars twinkle because of our atmosphere.

q) The Sun's corona can be seen best during an eclipse.

r) The North Star is the only heavenly body that remains still.

s) Some stars are 600,000 times brighter than our Sun.

t) Rainbows are formed by sunlight passing through drops of water.

u) The Sun is 1 mIn miles away from the Earth.

v) Some stars are more than 400 times as large as the Sun.

w). Stars sometimes explode.

X). The Sun moves across the sky at 12 miles per second.

y). Sirius is the brightest star in the sky.

z). Astronomy is thought to be the oldest science.

Task 12.4. What do you know about the Moon? Give any facts you know.

1. There are many forests on the Moon.

2. Clouds often hide the surface of the Moon.

3. Millions of meteors strike the Moon.

4. A day on the Earth is twice as long as a day on
the Moon.

5. Stars can be seen in the daytime on the Moon.
6. The sky looks blue from the Moon.

7. Your hearing will be sharper on the Moon.

8. The Moon is 3 min. miles away from the Earth.
9. Moonlight is really reflected by sunlight.

10. The Moon circles the Earth once every week.
11. The Earth weighs about 80 times as much as the Moon.
12. It is very noisy on the Moon.
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Task 12.5. Presentations (Appendix, p. 146)

Presentation Nel

Think about risky places in the world. What are they and what is the threat? Are
there any ways to prevent such risks? Do some research on this subject and prepare a
presentation.

Presentation Ne2
Make a short presentation on the most threatening environmental issue. Try to think
of the causes, solutions and consequences.

Presentation Ne3

Choose one continent, which is the most endangered. Make a presentation introduc-
ing the state of the problem and suggest possible solutions.

https://learnenglishteens.britishcouncil.org/skills/reading/upper-intermediate-b2/end-life-earth
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MODULE 2. THE GEOSCIENCES

geosciences

Task 1. Watch the video «Careers in the Geosciences» and tell why a career in
the Earth sciences is important: https://geology.com/articles/what-is-geology.shtml

Task 2. Can you name any of the geo sciences? What do they study?

The geosciences embrace a wide variety of well-defined scientific disciplines —
specially developed avenues of precise inquiry into the nature of the Earth. They are
geography, geology, seismology, volcanology, oceanography, tectonics, geomag-
netism and others.

Model: Mineralogists study minerals. Or Mineralogy studies minerals.
Task 3. Read and find new information about these sciences.

One of the geosciences most important to understanding Earth is geology. By
studying rock formations, differentiations in rocks, and rock development, scientists
can, with increasing accuracy, date the earth, explain phenomena that affect the earth
structure — such as identifying meteors that hit the earth, and make predictions about
the further development of the earth and how it may impact human, animal, and plant
life. More specific applications of geology may examine the operation of systems like
plate tectonics or the way in which volcanoes operate, called volcanology. Additional
studies may include learning more about minerals through the field of mineralogy.

The geosciences also comprise specific disci-
plines that study the atmosphere and how it changes.
Of these, the most commonly known is meteorology,
which studies and predicts weather systems. Climatol- |
ogy examines weather patterns over long periods of
time and also evaluates how humans may impact cli-
mate, such as the human use of fossil fuels that is cre-
ating global warming. Paleoclimatology poses theo-

60


https://geology.com/articles/what-is-geology.shtml
https://www.wise-geek.com/what-are-the-geosciences.htm#imagePopup
https://www.infobloom.com/what-is-geology.htm
https://www.wise-geek.com/what-is-plate-tectonics.htm
https://www.infobloom.com/what-are-minerals.htm
https://www.allthingsnature.org/what-is-a-fossil.htm
https://www.allthingsnature.org/what-is-global-warming.htm
https://www.wise-geek.com/what-are-the-geosciences.htm#imagePopup

ries about prehistoric weather systems, largely by examining glacier materials. At-
mospheric chemistry examines the chemical values that compose the earth’s atmos-
phere, and forms another branch of study in the geosciences.

The geosciences also rely on the study of plants and animals, biology. Speciali-
zations in fields of biology include paleontology, examinations of fossil life forms
which can help identify relationships between prehistoric plants, animals, and their
environment. Biogeography evaluates the location of species on Earth, and studies
how geographic changes in the earth impact plant and animal populations. Geomicro-
biology evaluates tiny organisms or parts or organisms and their interaction with
things that are not organic, such as rocks and minerals.

In the geosciences, life is not only evaluated on the ground, but is also evaluated
as it exists in ocean environments. Oceanography and marine biology evaluate living
systems in the ocean, and subsets of these fields may evaluate fossil records of previ-
ous ocean life or look at the way rocks and minerals form in ocean settings. Consider-
ation is also given to the attempt to map the ocean floor, which is not completely pos-
sible at this point, given that the depths of most oceans are often inaccessible to both
humans and machines.
https://www.wise-geek.com/what-are-the-geosciences.htm

Task 4. Are the geosciences for you?

Do you:

> enjoy grappling with the biggest social and environmental challenges of our age?

> enjoy working in a fast-moving discipline and learning new skills?

> enjoy heading out into the field in all weathers?

> enjoy working in the lab and analyzing data with state-of-the-art methodologies?

> enjoy working as part of multidisciplinary teams?

> see the bigger picture of how different knowledge and skills can be used together to
solve issues in society, the built and the natural environment?

Tsk 5. Related Career Titles. Read and try to pronounce them properly.

Economic Geologist Environmental Geologist Geochemist
Geomorphologist Glaciologist Hydrologist

Mineral Geologist Mineralogist Petrologist

Paleontologist Petroleum Geologist Sedimentologist
Stratigrapher Volcanologist Geophysicist
Seismologist Climate Modeler Meteorologist
Astronomer Astrophysicist Planetary Geologist
Geo-sample Collector Engineering Technologist Biological Oceanographer
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Task 6. Related Major Skills. What skills and abilities should scientists of differ-

ent fields have?

Knowledge of geologic history of local region

Ability to communicate effectively in writing

tion skills

Ability to tell a story / oral scientific communica-

Ability to develop and structure research projects

Ability to identify basic rock-forming minerals

Knowledge of interconnectedness of different
"spheres”

Recognizing different types of natural hazards

Understanding of how and why to sample rocks
and fossils

Data management

Knowledge of the basic field and laboratory safety
techniques

Ability to read and construct topographic maps

Understanding plate tectonic processes

Sense of geologic time

Ability to create visualizations
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Unit 1. Geology

What Is Geology? — What Does a Geologist Do?

1. What a geology as a science mean?

2. What Does a Geologist Do?

3. What does he study?

4. What can he make? (instructions, bulletins,
maps, whatever)

Task 1. Read and check your answers.
Definition of Geology:

Geology is the study of the Earth, the materials of which it is made, the structure
of those materials, and the processes acting upon them. It includes the study of organ-
iIsms that have inhabited our planet. An important part of geology is the study of how
Earth's materials, structures, processes and organisms have changed over time.

What Does a Geologist Do?

Geologists work to understand the history of our planet. The better they can un-
derstand Earth’s history, the better they can foresee how events and processes of the
past might influence the future. Here are some examples:

Geologists study:

Earth processes: Many processes such as landslides, earthquakes, floods, and
volcanic eruptions can be hazardous to people. Geologists work to understand these
processes well enough to avoid building important structures where they might be
damaged. If geologists can prepare maps of areas that have flooded in the past, they
can prepare maps of areas that might be flooded in the
future. These maps can be used to guide the develop-
ment of communities and determine where flood pro-
tection or flood insurance is needed.

Geologists study Earth materials: People use
Earth materials every day. They use oil that is pro-
duced from wells, metals that are produced from
mines, and water that has been drawn from streams or

shutterstock'
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from underground. Geologists conduct studies that locate rocks that contain important
metals, plan the mines that produce them and the methods used to remove the metals
from the rocks. They do similar work to locate and produce oil, natural gas, and
groundwater.

Geologists study Earth history: To-
day we are concerned about climate change.
Many geologists are working to learn about
the past climates of Earth and how they have
changed across time. This historical geology
news information is valuable to understand
how our current climate is changing and what
the results might be.

Task 2. Volcanic Hazards Map Wf."'.’::‘"i';?ﬁ ‘
B o
(IS prrr -
What do you need to prepare such map? ey ) i
/ Flooding aftar laher event

Nt

Volcanic Hazards Map: Geologists pre- [ ==
pared this volcanic hazards map to communicate the Iocatlon of hazardous areas to
citizens, government agencies, and businesses. To prepare a map like this requires an
understanding of volcanoes, an ability to recognize volcanic deposits in the field, an
ability to prepare a map, and an ability to communicate. All geological tasks require a
diversity of skills. This is why students who are interested in geology are encouraged
to do well in all of their courses and to seek advanced training in Earth science,
chemistry, physics, math, computers, and communication skills. USGS image.

/\/

Task 3. Geology as a Career

Geology can be a very interesting and rewarding career. Geologists work in a
variety of settings. These include: natural resource companies, environmental con-
sulting companies, government agencies, non-profit organizations, and universities.
Many geologists do field work at least part of the time. Others spend their time in la-
boratories, classrooms or offices. All geologists prepare reports, do calculations and
use computers.

Task 3.1. Answer the questions.

1. Is geology an interesting career?
2. Where can a geologist work?
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Task 3.2. Translate the international words into Russian.

Geology, biological resources, physics, atmosphere, conservation, rational,
scale, planet, solar system, spherical mass, gravitation, distance, rotation, tempera-
ture, fluctuation, process of erosion, constantly, topographical forms, chemical com-
position, volcanic action, seismic, physical activity, to orient, mineral, to indicate

Task 3.3. Translate the word combinations.

The study of the earth crust, the upper mantel of the earth crust, moderate tem-
peratures, to power the Hydrologic Cycle, the surface of the planet, the geology of the
beds, sufficient gravitational attraction, the interior of the earth, on a vast scale, sub-
stantial atmosphere, relatively minor fluctuations, subsidence of the parts.

Task 4. Watch the movie «The Relevance of Geology — Union College Geosci-
ences (C03) » and tell about the relevance of Geology nowadays. https://geol-
ogy.com/articles/what-is-geology.shtml

Task 5. Can you answer any of these questions?

1. What is the focus of an earthquake?
A. Based on amplitudes of the largest seismic waves.
B. The point on the Earth's surface directly above the focus.
C. The place within the Earth where energy is released.
D. Transmitted through solids and liquids.

2. What is the focus of the epicenter?
A. The point on the Earth's surface directly above the focus.
B. Vibrational energy waves that travel outward in all directions from the fo-
cus. They can be measured on a seismograph.
C. Data from 3 seismic statins is used to triangulate the location of the epi-
center.
D. The place within the Earth where energy is released.

3. What is the difference in intensity between earthquakes with Richter magni-
tudes of 5 and 8?
A. The place within the Earth where energy is released.
B. Based on amplitudes of the largest seismic waves.
C. Data from 3 seismic statins is used to triangulate the location of the epi-
center.
D. An increase of 1 fold increase of 1 on the scale =10 fold increase in intensity
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4. What is the difference in energy released?
A. Based on amplitudes of the largest seismic waves.
B. A =30 fold increase in energy released.
C. The place within the Earth where energy is released.
D. Anincrease of 1 fold increase of 1 on the scale =10 fold increase in intensity

5. What is the fastest type of seismic wave?
A. Richter Scale
B. Secondary waves
C. Primary waves
D. 3 Seismic Stations

6. Where do most earthquakes occur?
A. Along Plate Boundaries
B. Oceanic divergent boundaries
C. Landslides
D. Liquefaction

7. Where do you find the deepest focus earthquakes?
A. Subduction zones
B. Oceanic divergent boundaries
C. Continental rifts, collision zones and transforms
D. All of the above

8. How many seismographs are required to determine the location of the epicen-
ter of an earthquake?
A.3 C.4
B.2 D.9

9. What are the major characteristics of P and S waves?

A. Compressional wave, slower seismic waves 6km per second, transmitted
through only solids: Shear wave, fastest-3.5 km per second, transmitted through sol-
ids and liquids.

B. Shear wave, slower-3.5 km per second, transmitted only through solids.

C. Compressional wave, the fastest seismic waves 6km per second, transmit-
ted through solids and liquids

D. Compressional wave, fastest seismic waves 6km per second, transmitted
through solids and liquids: Shear wave, slower-3.5 km per second, transmitted only
through solids.
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10. Which type of seismic wave is responsible for causing the most damage?
A. Surface Wave
B. Primary Wave
C. Secondary Wave
D. Seismic Wave

11. What is a seismic gap?
A. Based on amplitudes of the largest seismic waves.
B. No reliable method
C. Areas known to be under strain that have not produced earthquakes.
D. Shear wave, slower-3.5 km per second, transmitted only through solids.

12. All of the following are several examples of earthquake hazards EXCEPT:
A. Ground Motion
B. Fire
C. Tornado
D. Tsunamis

REMEMBER:

How to Understand a Word Without Using a Dictionary

1.

Read the entire sentence. It can be very frustrating to have your reading interrupted by an
unknown word. If you are in the middle of an exam or an assignment for school or work, it
can also be very stressful. If you can't reach for a dictionary, take other steps to figure out
what the word means.

Identify words you do understand. You can often use other words in the sentence to help
you define the unknown word. Think about what else is happening in the sentence. Hope-
fully, this will help you figure out whether the unknown word is a noun, verb, or adjective.

Look for illustrative examples. Once you have examined the other words in that sen-
tence, you can move on. Start looking at the sentences that follow the unknown word. An
author will often give descriptions that can help you figure out the meaning of an unknown
word

Think logically. Sometimes, the context clues will not be as clear. You will have to use
logic to figure out the word. You can also use experience, or prior knowledge, of the topic

Use other context clues. Sometimes an author will offer other types of clues. Look for re-
statement. This is where the meaning of the word is restated in other words.
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Task 6.
6.1. Read the text. Try to understand the terms without using a dictionary.

Rocks and Their Classification

Rocks are formed by the action of the most various geological factors. Some of
these agents are concealed in the earth’s interior and are known as endogenous or ini-
tial agents; others are called exogenous or external agents and develop their activities
on the surface of the lithosphere, their main source of energy being sunlight. Endoge-
nous factors include, for instance, volcanic phenomena, forces causing the formation
of mountains etc., whereas exogenous factors are water, wind, etc. Endogenous
agents cause the formation of rocks, resulted from the cooling of magma as, for in-
stance, granites, porphyries, etc. As their formation is
connected with magma and the processes occurring QE 0 L 0 G /
there in, they have been termed magmatic or igneous
rocks. Magmatic rocks are initial material from which
all other rocks are derived. Exogenous agents affect the
destruction of rocks and changes in their composition
and structure, which result in the formation of the so-
called sedimentary rock — sands, sandstones, clays, lime
stones, etc. Finally, by coming into contact with molten
magma or by being transferred into the interior regions of the lithosphere where they
are subjected to the effect of high temperatures and pressures, rocks may completely
or partially change their composition and texture. This may occur as the result of the
penetration into the rocks of some certain chemical substances, and chiefly of the in-
ternal re-arrangement of their constituents. These rocks are known as metamorphic
rocks and include gneisses, mica, schists, etc.

6.2. Find English equivalents to the following words and word combinations in
the text.

1. paznuuHbie TeonornYecKkue hakTophl

. HeIpa 3eMJIu

. TJIABHBIM UCTOYHUK YHEPIUU

. OCTBIBAHUE MATrMBbl

. KOHTAKTUPYS C PaCIUIABJIEHHOW MarMou
. pa3pylLIeHue nopoa

. TIOJIBEPTaThCsl BBICOKUM TEMIIEpaTypam
. YACTUYHO MU3MEHATH COCTAB U TEKCTYPY

O© 00 N O O WD

. BHYTPEHHEE Tepepacipe/IeTICHIE COCTABIISIOMINX
10. mepBUYHBIN MaTepHUa
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6.3. a) Match the synonyms.

1. to include a) to call

2. chiefly b) to happen
3. to occur c) to contain
4. for instance d) substance
5. material e) for example
6. to derive f) to form
7.to term g) mainly

b) Match the opposites.

1. external a) destruction
2. concealed b) exterior

3. formation c) heating

4. interior d) exposed

5. cooling e) internal

6.4. Word building.

a) Form the verbs from the nouns. Translate them. E.qg. calculation — to calculate
(BBIUKCIICHHE — BBIYUCIIATD)

Arrangement, destruction, penetration, formation, composition, constitution, inclu-
sion, affection.

b) Translate into Russian the following groups of words.

1. formation — deformation 5. to appear — to disappear
2. construction — destruction 6. to charge — to discharge
3. to place — to displace 7. to agree — to disagree
4. to connect — to disconnect 8. to solve — to dissolve

6.5. Answer the questions.

. How are rocks formed?

. What agents do we call endogenous?

. What agents do we call exogenous?

. What do endogenous factors include?

. What do we mean by exogenous factors?

. What do exogenous agents affect?

. What do we call igneous rocks?

. What sedimentary rocks do you know?

. When do rocks change their composition and texture?
10. What rocks are known as metamorphic rocks?

O© 00 N O O b WDN P
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6.6. Translate the following sentences into English

1. OGpa3oBanue rop sABISETCS PE3yIbTATOM BYJIKAHUYECKOTO BO3/ICHCTBUS.
2. [Topoas! U3 OCTHIBIIIEH MarMbl 0Opa30BaHbI YHIOTCHHBIMHA ar¢HTaMHU.
3. Bce octanbpHbIC TOPOIBI MPOUCXOAAT U3 MAarMaTHICCKUX TTOPO/I.

4. Bo BHYTpeHHUX 00J1aCTAX JUTOC(EPHI MOPOIbI MOJBEPratOTCsl BHICOKUM TEM-
nepaTrypam U JaBJICHHUIO.

5. Paznuunekle reonorudeckue GakTopsl GOPMUPYIOT MOPOIBI.

6. HOpOI[BI, O6paSOBaHH]':>Ie W3 OCTHIBIICH Marmsbl, Ha3bIBAKOTCA MarmMaTmn4dc-
CKUMH HJIN BYJIKAHOT'CHHBIMU ITOPOJaMU.

7.K OCaZIOYHBIM MMOpOAaM OTHOCATCA U3BCCTHAKU, ICCUAHUKH, T'TIMHBI U T. .

8. HOJ] BJIMAHUCM JABJICHHUA U BBICOKHUX TCMIICPATYP, IOPOALI MOT'YT 4aCTHUYHO
WY TTOJTHOCTBIO U3MEHHUTHL CBOM COCTaB U TCKCTYPY.

9. Meramopduueckue nopoibl BKIIOUAIOT THENC, CITIOAY, CIaHIIbI.
10. Baemraue ¢hakTophl pa3pyuiaroT MOPoIy.

11. DuporeHHbie PaKTOPHI CKPBHITHI B HEAPAX 3€MJIM U BKIIIOUAIOT BYJIKAHHYE-
CKUE SIBJICHUS.

12. OCHOBHBIM HCTOYHHUKOM OHCPIUH BHCITHUX AI'CHTOB ABJIACTCS COJIHEYHBIN
CBCT.

13. Marmatuyeckue nmopojsl — IEPBOHAYATBHBIN MaTepua, U3 KOTOPOro mpo-
U30IIIA BCE OCTAIbHBIC TTOPOJIBI.

14. Metamopduyeckre mopoasl — 3TO PE3yJIbTaT XUMUYECKOTO BO3/ICHCTBUS HA
IIOPOJY, & TAKXKE PE3yJIbTAT BHYTPEHHETO U3MEHEHHUSI COCTABIISIIOIINUX ITOPOJBI.

15. K metamopdudeckrmM 1mopoiaM OTHOCSITCS THEHC, CITI0/Ia, aCTIHTHBIN CIIAHET.

Task 7. Make a short presentation on the topic of your summer practice during
your study at the university.

1. Location 3. Findings
2. Purpose 4. Feelings about it
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Task 8. Translate the sentences into Russian paying attention to the use of Infin-
itives.

Mpumeuanue: Uudunutus / Infinitive — 3to HemmuHast popma riarona, kKoropast 0003HaYaeT AeH-
CTBHE, HO HE TIOKa3bIBAaCT, KTO €r0 COBEPILNACT, TO €CTh HE U3MEHSETCS IO JHMIAM M YHuciaM. JTa
HavaJbHasl, W, Kak e€ emé Ha3pIBaIOT, HeonpeaeaéHHas (opMa Iiarojia OTBE4aeT Ha BOIPOCHI «UTO
nenathb?», «4to cuenath?y». [Tokazatens MHOUHUTHBA B aHTJIMHACKOM s3bIKe — yacTtuia to. J{ist cpas-
HCHHUS: B PYCCKOM si3bIKe MOKa3zaTenb MHpuHUTHBA — cyddukc -Tb. t0 play — urpats. Appendix,

p.136)

a) To extract oil and natural gas from reservoirs, exploration and production
companies must locate reservoirs and drill wells into the earth to bring the products to
the surface.

b) Oil production in ancient times was too small to be of real economic interest.

c) Analyses of sediments of sandstones and of porous limestone were carried
out to know more about the structure of the pay and the movements of fluids in its
pore space.

d) Even small and middle-sized oil companies own or share a computer with a
special library of software to do work in a reasonable time and without error.

e) In order for petroleum to form, the organic matter in the rocks must be ex-
posed to the right pressure and temperature over a long period.

f) Modern methods and computer technology are necessary to obtain the best
possible information about interesting exploration areas.

g) The crust of our earth is not transparent enough to allow any prediction on
quantities of natural resources, which we cannot see, estimate, or calculate.

h) Magnetic measurements can be used to determine the thickness and distribu-
tion of the rocks in the earth’s crust.

1) Three conditions must be present for oil reservoirs to form: a rich source
rock, a migration conduit and a trap (seal) that forms the reservoir.

J) Some wells (secondary wells) may be used to pump water, steam and acids
or various gas mixtures.

K) Tertiary oil recovery reduces the oil’s viscosity to increase oil production.

I) Secondary oil recovery uses various techniques to aid in recovery oil from
depleted or low-pressure reservoir.

m) Occasionally detergents are used to decrease oil viscosity.

n) In order to provide the conduit for the petroleum to flow to the surface, a
hole must be drilled to the petroleum-bearing formation.

0) Something must be known of the character of the formations to be pene-
trated in reaching the producing horizon in order to select the proper drilling system.
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Task 9. Translate the sentences into Russian. Pay attention to modal verbs and
their equivalents.

Ipumeuyanue: Monanpabie raaronsl (modal verbs) — 3To ocobast rpynma riaroyioB. Onu 0603Ha-
4al0T BO3MOXKHOCTh, BEPOSITHOCTb, HEOOXOAMMOCTh WJIH CIIOCOOHOCTh COBEPIIUTH KAKOE-TO JICH-
crBue. ECTh MoasibHbIC TJ1ar0JIbl, HCIIOJIB3YSI KOTOPBIE, BBl MOXKETE paccKa3aTh 00 YMEHHUAX YEII0-
Beka (can/could), 3anmpeTuTh WM MpHKa3aTh KOMY-THO0 4TO-TO Jenarh (must), natek coBeT (should).
MoanbHbI€ TJIaroJibl He BRIPAXKAIOT KOHKPETHBIX MPOIIECCOB (JICHCTBHIA), a TOKA3bIBAIOT JIUIIIb OT-
HOIIICHHE TOBOPSIIIETO K ACHCTBHUIO, OIICHKY JCHCTBHS, T. €. BO3MOKHOCTh, HEOOXOIUMOCTb, ITPE/I-
MOJIOKUTEIBLHOCTh, JOJDKEHCTBOBaHKE, paspeieHue u T. 1. Appendix, p. 175)

1. During the earliest times petroleum may have been used for firebrands and
fire darts only.

2. Not only geophysical but also geological methods had to be improved to fit
the requirements of drilling site and oil field geology.

3. Theoretical results from laboratories had to be applied to the fieldwork and
could be controlled by the results of production.

4. If the rock is very porous it may store big quantities of petroleum in its pores
and so form a reservoir.

5. The degree of magnetism varies from one type of rock to another, and the var-
lations can be measured with highly sensitive instruments.

6. Crude oil may contain metallic elements.

7. Isotropic analysis of oil tars showed that they are of Mesozoic age and must
have come from Mesozoic sediments that were lying above the metamorphic rocks
before.

8. A pay is a porous and permeable formation, which is able to gather and to
produce petroleum hydrocarbons.

9. A good pay for producing oil should have porosity higher than 20% and per-

meability of more than 300 millidarcy. (exusuna napcu) u Mummaapen (Mx win MJI) npencras-
JIAIOT COO0H eMHMUIIBI M3 IPOHUIIAEMOCTH, Ha3BaHHbIE B uecTh [enpu Jlapcu. D10 He equnnisl CU, HO onn

IIUPOKO HCIIOJIB3YIOTCS B Hed TAHOH HHKEHEPUH U reonorI/H/I.)
10. Natural gases may be called sweet or sour, dry or wet.

11. For the exploitation it is much more important to know which types of reser-
Voir are to be expected in a certain basis or major structure and how they may be
found by geologic and geophysical methods.

12. The results are to be shown in a tabular form.

13. They ought to apply a computer for solving these problems.

14. Oilmen are to overcome a lot of difficulties while developing this oilfield.

15. Geologists will be able to use a new make of field computers.
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Unit 2. Geography

Task 1. Answer the questions, then read and check.

14.What is geography?

15.What do geographers explore?
16.What else do they examine?
17.What do they try to understand?

Geography is the study of places and the
relationships between people and their envi-
ronments. Geographers explore both the physi-
cal properties of Earth’s surface and the hu-
man societies spread across it. They also ex-
amine how human culture interacts with the
natural environment and the way those loca-
tions and places can have an impact on people.
Geography seeks to understand where things are found, why they are there, and how
they develop and change over time.

shutterst.ck:

Task 2. Read and correct the information below.
Ancient Geographers. Do you know anything about the history of geography?

The term "geography" comes to us from the ancient Greeks, who needed a word
to describe the writings and maps that were helping them make sense of the world in
which they lived. In Greek, geo means “earth” and -graphy means “to write.” Using
geography, Greeks developed an understanding of where their homeland was located
in relation to other places, what their own and other places were like, and how people
and environments were distributed. These concerns have been central to geography
ever since.

Of course, the Greeks were not the only people interested in geography.
Throughout human history, most societies have sought to understand something
about their place in the world, and the people and environments around them.

Indeed, mapmaking probably came even before writing in many places. But an-
cient Greek geographers were particularly influential. They developed very detailed
maps of areas in and around Greece, including parts of Europe, Africa, and Asia.
More importantly, they also raised questions about how and why different human and
natural patterns came into being on Earth’s surface, and why variations existed from
place to place. The effort to answer these questions about patterns and distribution led
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them to figure out that the world was round, to calculate Earth’s circumference, and
to develop explanations of everything from the seasonal flooding of the Nile River to
differences in population densities from place to place.

During the Middle Ages, geography ceased to be a major academic pursuit in
Europe. Advances in geography were chiefly made by scientists of the Muslim world,
based around the Arabian Peninsula and North Africa. Geographers of this Islamic
Golden Age created the world’s first rectangular map based on a grid, a map system
that is still familiar today. Islamic scholars also applied their study of people and
places to agriculture, determining which crops and livestock were most suited to spe-
cific habitats or environments.

In addition to the advances in the Middle East, the Chinese empire in Asia also
contributed immensely to geography. Until about 1500, China was the most prosper-
ous civilization on Earth. The Chinese were scientifically advanced, especially in the
field of astronomy. Around 1000, they also achieved one of the most important devel-
opments in the history of geography: They were the first to use the compass for navi-
gational purposes. In the early 1400s, the explorer Cheng Ho embarked on seven voy-
ages to the lands bordering the China Sea and the Indian Ocean, establishing China’s
dominance throughout Southeast Asia.

1) The term "geography" comes to us from the ancient Englishmen, who
needed a word to describe the writings and maps that were helping them make sense
of the world in which they lived.

2) Indeed, mapmaking probably came even before writing in many places. But
ancient Greek geographers were particularly influential. They developed very de-
tailed maps of areas in and around Greece, including parts of Europe, Africa, and
Australia.

3) Geographers of this Islamic Golden Age created the world’s first square map
based on a grid, a map system that is still familiar today.

4) Until about 1500, China was the most prosperous civilization on Earth. The
Chinese were scientifically advanced, especially in the field of algebra.

Task 3. Read the text and choose the best title for it.

1. Age of Marco Polo
2. Age of Discovery
3. Age of geography as an academic discipline.

Through the 13th-century travels of the Italian explorer Marco Polo, Europeans
learned about the riches of China. Curiosity was awakened; a desire to trade with
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wealthy Asian cultures motivated a renewed interest in exploring the world. The pe-
riod of time between the 15th and 17th centuries is known in the West as the Age of
Exploration or the Age of Discovery.

With the dawn of the Age of Discovery, the study of geography regained popu-
larity in Europe. The invention of the printing press in the mid-1400s helped spread
geographic knowledge by making maps and charts widely available. Improvements in
shipbuilding and navigation facilitated more exploring, greatly improving the accu-
racy of maps and geographic information.

Greater geographic understanding allowed European powers to extend their
global influence. During the Age of Discovery, European nations established colonies
around the world. Improved transportation, communication, and navigational technol-
ogy allowed countries such as the United Kingdom to successfully govern colonies as
far away as the Americas, Asia, Australia, and Africa.

Geography was not just a subject that made colonialism possible, however. It
also helped people understand the planet on which they lived. Not surprisingly, geog-
raphy became an important focus of study in schools and universities.

Geography also became an important part of other academic disciplines, such as
chemistry, economics, and philosophy. In fact, every academic subject has some geo-
graphic connection. Chemists study where certain chemical elements, such as gold or
silver, can be found. Economists examine which nations trade with other nations, and
what resources are exchanged.

REMEMBER:

Key tips

1) Vocabulary — Summary completion questions are all about vocabulary. You need to be
able to recognize a wide range of synonyms and also paraphrasing to score highly.

2) Answer order — The answers are usually in the same order in the text as the order of the
missing words. On the rare occasions that they aren’t, the key words will help you to easily
spot this.

3) Words from text questions — Take careful note of how many words you should write for
your answer.

4) List of words questions — There will be more words in the list than there are gaps in the
summary to fill so you won’t need them all. Your task is to select the correct ones.

There will probably be some words in the list that you can eliminate immediately as clearly
being incorrect. This could be because of their meaning or their grammar form. Cross them
through in pencil so you don’t waste time considering them.

5) Prediction — When you read the summary, try to predict the type of word you’ll need to fill
each gap from the context of the sentence. Is it an adjective, a noun, a verb, etc.? Doing this
will make it much easier to spot the correct word because you’ll have a big clue as to what
you’re looking for.
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6) Use other clues — If you are able to predict the word form, e.g. an adjective, look for the
adjective closest to the key word in the text. This will probably be the word you need or a syn-
onym of it. I’ll illustrate this when we come to the example exercise.

7) Time management — If you’re struggling to find a specific missing word, take an educated
guess and move on. It’s not worth losing too much time on it. Focus on getting the easier
marks and come back to it later if you have time.

8) Check grammar — When you’ve entered your answer, check the sentence to ensure that it
is grammatically correct. If it isn’t, your answer is wrong.

9) Don’t read it all — You don’t need to read the whole text in detail, just the part that is sum-
marized.

The Strategy

1. Carefully read the instructions taking particular note of where you should get the missing
words from — a word list or the text. If it’s the text, note the word limit for your answer, e.g. no
more than two.

2. Skim read the summary to get a general understanding of what it’s about.

3. Next, read the summary in more detail and try to predict the type of word needed to fill each
gap, e.g. verb, noun, adjective, and what that word might be. Don’t spend too long on this but
it will save you time later if you do it.

4. If the question includes a list of words, see if you can guess any answers. You may be able
to narrow it down to 2 or 3. There will be others that will obviously be wrong.

5. The summary will normally relate to one section of the text, probably 2-3 paragraphs. Your
next job is to identify this.

Pick out a few key words from the summary to scan for. Names, numbers, places or dates are
ideal if there are any in the summary as these will be easy to spot. Remember that synonyms
could be used. When you’ve made your selection, scan the text for them.

6. Read the first sentence of the summary with a gap in it. Try to work out what form of word
will fit, e.g. an adjective, the past tense of a verb, a countable noun. You may even be able to
predict the missing word itself or a synonym.

7. ldentify one or two key words and scan the section of text for them, watching out for syno-
nyms and paraphrasing.

8. When you’ve found the part of the text with the answer in, read it in detail to identify the
word you need, either in the text itself or from the word list.

9. Check your answer to ensure that the sentence is grammatically correct.
10. Repeat this process for the rest of the missing words.

Task 4. Read the text and fill in the summary with the necessary phrases below.

Emergence of Modern Geography

What distinguishes geography is that it approaches the study of diverse topics
in a particular way (that is, from a particular perspective). Geography asks spatial ques-
tions — how and why things are distributed or arranged in particular ways on Earth’s
surface. It looks at these different distributions and arrangements at many different
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scales. It also asks questions about how the interaction of different human and natural
activities on Earth’s surface shape the characteristics of the world in which we live.

Geography seeks to understand where things are found and why they are present
in those places; how things that are located in the same or distant places influence one
another over time; and why places and the people who live in them develop and change
in particular ways. Raising these questions is at the heart of the “geographic perspec-
tive.”

Exploration has long been an important part of geography. But exploration no
longer simply means going to places that have not been visited before. It means docu-
menting and trying to explain the variations that exist across the surface of Earth, as
well as figuring out what those variations mean for the future.

The age-old practice of mapping still plays an important role in this type of ex-
ploration, but exploration can also be done by using images from satellites or gathering
information from interviews. Discoveries can come by using computers to map and
analyze the relationship among things in geographic space, or from piecing together
the multiple forces, near and far, that shape the way individual places develop.

Applying a geographic perspective demonstrates geography’s concern not just
with where things are, but with “the why of where”—a short, but useful definition of
geography’s central focus.

The insights that have come from geographic research show the importance of
asking “the why of where” questions. Geographic studies comparing physical charac-
teristics of continents on either side of the Atlantic Ocean, for instance, gave rise to the
idea that Earth’s surface is comprised of large, slowly moving plates — plate tectonics.

Studies of the geographic distribution of human settlements have shown how eco-
nomic forces and modes of transport influence the location of towns and cities. For
example, geographic analysis has pointed to the role of the U.S. Interstate Highway
System and the rapid growth of car ownership in creating a boom in U.S. suburban
growth after World War 1. The geographic perspective helped show where Americans
were moving, why they were moving there, and how their new living places affected
their lives, their relationships with others, and their interactions with the environment.

Geographic analyses of the spread of diseases have pointed to the conditions that
allow particular diseases to develop _~ N ZN ZANED)
and spread. Dr. John Snow’s cholera 1 _
map stands out as a classic example. . '
When cholera broke out in London, ’
England, in 1854, Snow represented  \ T, Wy o o sow 1013 1050

3 RIS of epidemiology
the deaths per household on a street s
map. Using the map, he was able to
trace the source of the outbreak to a
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water pump on the corner of Broad Street and Cambridge Street. The geographic per-
spective helped identify the source of the problem (the water from a specific pump)
and allowed people to avoid the disease (avoiding water from that pump).

Investigations of the geographic impact of human activities have advanced under-
standing of the role of humans in transforming the surface of Earth, exposing the spatial
extent of threats such as water pollution by manmade waste. For example, geographic
study has shown that a large mass of tiny pieces of plastic currently floating in the
Pacific Ocean is approximately the size of Texas. Satellite images and other geographic
technology identified the so-called “Great Pacific Garbage Patch.”

These examples of different uses of the geographic perspective help explain why
geographic study and research is important as we confront many 21st century chal-
lenges, including environmental pollution, poverty, hunger, and ethnic or political con-
flict.

Because the study of geography is so broad, the discipline is typically divided into
specialties. At the broadest level, geography is divided into physical geography, hu-
man geography, geographic techniques, and regional geography.

Summary

Geography 1is deeply interested in........................ And it seeks to under-
stand.............. Exploration has long been an important part of geography, but it
doesn’t mean going to unknown places. It means....................... The age-old prac-
tice of mapping still plays an important role in this type of exploration, but exploration
canalsobedoneby .............ooiiiiiiiiii. Geographic studies comparing phys-
ical characteristics of continents on either side of the Atlantic Ocean, for instance, gave
rise to the idea that......................l Studies of the

........................... have shown how economic forces and modes of transport influ-
ence the location of towns and cities. Geographic analyses of the spread of diseases
have pointed..................... Dr. John Snow’s cholera map stands out as a classic ex-
ample. Investigations of the ....................... have advanced understanding of the
role of humans in transforming the surface of Earth, exposing the spatial extent of
threats such as water pollution by manmade waste. These examples of different uses
of the geographic perspective help explain

Read in details and think what parts of the text were omitted and why. What
rules of summary making are used here? (Appendix, p.143)
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Task 5. Read about different branches of geography and give the short survey of
them.

Physical Geography

The natural environment is the primary concern B
of physical geographers, although many physical ge- 8 PhyS|caI
ographers also look at how humans have altered nat- Geography _
ural systems. Physical geographers study Earth’s ks
seasons, climate, atmosphere, soil, streams, land- | .
forms, and oceans. Some disciplines within physical S
geography include geomorphology, glaciology, pe- &
dology, hydrology, climatology, biogeography, and oceanography

Geomorphology is the study of landforms and the processes that shape them.
Geomorphologists investigate the nature and impact of wind, ice, rivers, erosion, earth-
quakes, volcanoes, living things, and other forces that shape and change the surface of
the Earth.

Glaciologists focus on the Earth’s ice fields and
their impact on the planet’s climate. Glaciologists docu-
ment the properties and distribution of glaciers and ice-
bergs. Data collected by glaciologists has demonstrated
the retreat of Arctic and Antarctic ice in the past century.

Pedologists study soil and how it is created, changed, and classified. Soil studies
are used by a variety of professions, from farmers analyzing field fertility to engineers
investigating the suitability of different areas for building heavy structures.

Hydrology is the study of Earth’s water: its proper-
ties, distribution, and effects. Hydrologists are especially H hydrology
concerned with the movement of water as it cycles from

the ocean to the atmosphere, then back to Earth’s surface. Hydrologists study the water
cycle through rainfall into streams, lakes, the soil, and underground aquifers. Hydrol-
ogists provide insights that are critical to building or removing dams, designing irriga-
tion systems, monitoring water quality, tracking drought conditions, and predicting

flood risk.
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Climatologists study Earth’s climate system and its impact on Earth’s surface.
For example, climatologists make predictions about El Nino, a cyclical weather phe-
nomenon of warm surface temperatures in the Pacific Ocean. They analyze the dra-
matic worldwide climate changes caused by EI Nino, such as flooding in Peru, drought
in Australia, and, in the United States, the oddities of heavy Texas rains or an unsea-
sonably warm Minnesota winter.

Bio geographers study the impact of the environment on the distribution of plants
and animals. For example, a bio geographer might document all the places in the world
inhabited by a certain spider species, and what those places have in common.

Oceanography, a related discipline of physical geog-
raphy, focuses on the creatures and environments of the
world’s oceans. Observation of ocean tides and currents con-
stituted some of the first oceanographic investigations. For
example, 18th-century mariners figured out the geography of
the Gulf Stream, a massive current flowing like a river
through the Atlantic Ocean. The discovery and tracking of
the Gulf Stream helped communications and travel between
Europe and the Americas.

Today, oceanographers conduct research on the impacts of water pollution, track
tsunamis, design offshore oil rigs, investigate underwater eruptions of lava, and study
all types of marine organisms from toxic algae to friendly dolphins.

Oceanographer

Human Geography

Human geography is concerned With the distri-  p——
bution and networks of people and cultures on
Earth’s surface. A human geographer might inves- '
tigate the local, regional, and global impact of rising
economic powers China and India, which represent Ly
37 percent of the world’s people. They also might LI EINERS a}" pevepeme
look at how consumers in China and India adjust to GEOGRf’\RHY bGI:n{a:w
new technology and markets, and how markets re- - -
spond to such a huge consumer base.

Human geographers also study how people use and alter their environments.
When, for example, people allow their animals to overgraze a region, the soil erodes
and grassland is transformed into desert. The impact of overgrazing on the landscape

as well as agricultural production is an area of study for human geographers.

Human

ki’ﬁ Geography
’ Human geography
focuses on the
\
A . * .\ -’) relationships between
o & humans and the
environments in which
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Finally, human geographers study how political, social, and economic systems are
organized across geographical space. These include governments, religious organiza-
tions, and trade partnerships. The boundaries of these groups constantly change.

The main divisions within human geography reflect a concern with different types
of human activities or ways of living. Some examples of human geography include
urban geography, economic geography, cultural geography, political geography, social
geography, and population geography. Human geographers who study geographic pat-
terns and processes in past times are part of the sub discipline of historical geography.
Those who study how people understand maps and geographic space belong to a sub
discipline known as behavioral geography.

Many human geographers interested in the relationship between humans and the
environment work in the sub disciplines of cultural geography and political geography.

Cultural geographers study how the
natural environment influences the develop-
ment of human culture, such as how the cli-
mate affects the agricultural practices of a re- il
gion. Political geographers study the impact cg:z:;:
of political circumstances on interactions be- g -
tween people and their environment, as well
as environmental conflicts, such as disputes
over water rights.

Some human geographers focus on the
connection between human health and geog-
raphy. For example, health geographers create
maps that track the location and spread of specific diseases. They analyze the geo-
graphic disparities of health-care access. They are very interested in the impact of the
environment on human health, especially the effects of environmental hazards such as
radiation, lead poisoning, or water pollution.
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Regional Geography

Regional geographers take a somewhat different ap-
proach to specialization, directing their attention to the gen-
eral geographic characteristics of a region. A regional geog- »w £z o
rapher might specialize in African studies, observing and =
documenting the people, nations, rivers, mountains, deserts,
weather, trade, and other attributes of the continent. There e
are different ways you can define a region. You can look at =~ o

Standard 5: Regional Geography:
People Create Regions to Interpret Earth's Complexity
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climate zones, cultural regions, or political regions. Often regional geographers have a
physical or human geography specialty as well as a regional specialty.

Regional geographers may also study smaller regions, such as urban areas. A re-
gional geographer may be interested in the way a city like Shanghai, China, is growing.
They would study transportation, migration, housing, and language use, as well as the
human impact on elements of the natural environment, such as the Huangpu River.

Whether geography is thought of as a discipline or as a basic feature of our world,
developing an understanding of the subject is important. Some grasp of geography is
essential as people seek to make sense of the world and understand their place in
it. Thinking geographically helps people to be aware of the connections among and
between places and to see how important events are shaped by where they take
place. Finally, knowing something about geography enriches people’s lives—promot-
ing curiosity about other people and places and an appreciation of the patterns, envi-
ronments, and peoples that make up the endlessly fascinating, varied planet on which
we live.

Geographic information science

Specialists in geographic techniques study the ways in which geographic pro-
cesses can be analyzed and represented using different methods and technologies. Map-
making, or cartography, is perhaps the most basic of these. Cartography has been in-
strumental to geography throughout the ages.

As early as 1500 BC, Polynesian navigators in the Pacific Ocean used complex
maps made of tiny sticks and shells that represented islands and ocean currents they
would encounter on their voyages. Today, satellites placed into orbit by the U.S. De-
partment of Defense communicate with receivers on the ground called global position-
ing system (GPS) units to instantly identify exact locations on Earth.

Today, almost the entire surface of Earth has been mapped with remarkable accu-
racy, and much of this information is available instantly on the internet. One of the
most remarkable of these websites is Google Earth, which “lets you fly anywhere on
Earth to view satellite imagery, maps, terrain, 3D buildings, from galaxies in outer
space to the canyons of the ocean.” In essence,
anyone can be a virtual Christopher Columbus
from the comfort of home.

Technological developments during the
past 100 years have given rise to a number of
other specialties for scientists studying geo-
graphic techniques. The airplane made it pos-
sible to photograph land from above. Now,

geographic
information
system
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there are many satellites and other above-Earth vehicles that help geographers figure
out what the surface of the planet looks like and how it is changing.

Geographers looking at what above-Earth cameras and sensors reveal are special-
Ists in remote sensing. Pictures taken from space can be used to make maps, monitor
ice melt, assess flood damage, track oil spills, predict weather, or perform endless other
functions. For example, by comparing satellite photos taken from 1955 to 2007, scien-
tists from the U.S. Geological Survey (USGS) discovered that the rate of coastal ero-
sion along Alaska’s Beaufort Sea had doubled. Every year from 2002 to 2007, about
45 feet per year of coast, mostly icy permafrost, vanished into the sea.

Computerized systems that allow for precise calculations of how
things are distributed and relate to one another have made the study of
geographic information systems (GIS) an increasingly important spe-
cialty within geography. Geographic information systems are powerful
databases that collect all types of information (maps, reports, statistics, satellite images,
surveys, demographic data, and more) and link each piece of data to a geographic ref-
erence point, such as geographic coordinates. This data, called geospatial information,
can be stored, analyzed, modeled, and manipulated in ways not possible before GIS
computer technology existed.

The popularity and importance of GIS has given rise to a new science known as
geographic information science (GISci). Geographic information scientists study pat-
terns in nature as well as human development. They might study natural hazards, such
as a fire that struck Los Angeles, California, in 2008. A map posted on the internet
showed the real-time spread of the fire, along with information to help people make
decisions about how to evacuate quickly. GIS can also illustrate human struggles from
a geographic perspective, such as the interactive online map published by the New
York Times in May 2009 that showed building foreclosure rates in various regions
around the New York City area.

The enormous possibilities for producing computerized maps and diagrams that
can help us understand environmental and social problems have made geographic vis-
ualization an increasingly important specialty within geography. This geospatial infor-
mation is in high demand by just about every institution, from government agencies
monitoring water quality to entrepreneurs deciding where to locate new businesses.

What branch of geography are you interested in and why? Make up a short
story about it.
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Task 6. The emergence of geography: exploration and mapping. Read and an-
swer the questions.

1. Who was Herodotus?

2. What was written in his book Geographica?

3. What did Ptolemy collate?

4. What did the Greeks and Romans accumulate?

5. How did Crusades help develop geography?

6. What term did Gerardus Mercator introduce?

7. What are James Cook and Georges-Louis Leclerc, comte de Buffon famous for?

As people travel, they encounter different environments and peoples. Such varia-
tions are intellectually stimulating: Why do people and places differ? Stores of
knowledge were built up about such new and exotic places, as demonstrated by the
Greek philosopher and world traveler Herodotus in the 5th century BC. That
knowledge became known as geography, a term first used as the title of Eratosthenes
of Cyrene’s book Geographica in the 3rd century BC. Such was the volume of
knowledge compiled thereafter that Strabo’s Geography, published three centuries
later, comprised 17 volumes. Its first two provided a wide-ranging review of previous
writings, and the other 15 contained descriptions of particular parts of what was then
the known world. Soon thereafter Ptolemy collated a large amount of information about
the latitude and longitude of places in his seminal work.
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World according to Herodotus
Map of the world, based on the description given by Herodotus (5th century BC).
Library of Congress, Washington, D.C.
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The Greeks and Romans not only accumulated a great body of knowledge about
Earth but also developed the sciences of astronomy and mapmaking, which helped
them accurately locate places. However, during western Europe’s Migration period
(Dark Ages), much of that wisdom was lost, but the study of geography—notably car-
tography—was nurtured in the Arab world. This material became known to western Eu-
ropeans during medieval times, partly through their contacts with the Muslim world
during the Crusades. As the Europeans linked this new material with what they could
rediscover in ancient Greek and Roman work, they frequently stressed misinformation
derived from the latter, notably in Ptolemy’s inaccurate maps. From then on, as Euro-
peans explored more of the world, increasing numbers of scholars collated new infor-
mation and transmitted it to wider audiences.

{

Ptolemy: world map
Ptolemy's map of the world, as printed at Ulm, 1482.
Library of Congress, Washington, D.C.
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Map from Abraham Ortelius's Theatrum orbis terrarum
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World map from Theatrum orbis terrarum (“Theatre of the World”) by Abraham Ortelius, 1570.
Geography and Map Division/The Library of Congress, Washington D.C.

Meanwhile, collections of maps were assembled and published in atlases, a term
first used by the 16th-century Flemish surveyor and cartographer Gerardus Mercator
(Gerhard de Cremer) for his collection of maps of northern Europe, published in 1595;
the first collection of maps of the world, Epitome of the Theatre of the World (1570),
was produced by Mercator’s contemporary, the Belgian cartographer Abraham Orte-
lius. The science of surveying was employed to make detailed large-scale maps of the
land surface; notable was the work of the Cassini family, in France, spanning more
than a century, which was the basis for the world’s first national atlas, published in
1791.

Many expeditions, such as those of James Cook in the second half of the 18th
century, conducted scientific experiments that enabled advances in navigation and car-
tography and collected samples of flora and fauna that were used to classify knowledge
about the natural world-as in the pioneering work of the 18th-century g
French naturalist Georges-Louis Leclerc, comte de Buffon. These links
between geography, exploration, cartography, and astronomy have
been maintained, appearing as the first sections of many contemporary
atlases (with maps of the heavens along with terrestrial phenomena
such as climate). As information accumulated, a new branch of geog-
raphy was established by the late Middle Ages, called chorography (or chorology).

Since 1945, while retaining its focus on people, places, and environments, the
discipline has expanded and changed considerably. Geography is one of the few aca-
demic disciplines, particularly in Europe, to have been established in universities as a

= =5
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result of pressure to produce people who could teach it in schools. As
the demand for geographical information increased, more people re-
quired a foundation of geographical knowledge. There was also grow-
Iing recognition of the role geography could play in creating national
identities, making people aware of their particular situations through
contrasts with environments and peoples elsewhere.

Task 7. Find examples of the Passive Voice in the text.

Ipumeuanue: 3anor (VOICE) — 3TO OJIHA M3 KATETOPUH aHTIIMHCKOTO IJaroyia. AKTHBHBIN 3aJI0T
(active voice) B mpemToxkeHnH yKa3pIBaeT HA TO, UTO MOUICKAIICE COBEpINacT jaeiicTBue camo. [lac-
CHBHBII, WIIK CTPaJaTeIbHBIHN, 3a510T (Passive VOICe) TOBOPHUT O TOM, YTO JICHCTBUE COBEPIICHO HAJl
TOITIEKAIITHM.

He writes articles. — On nuwem cmamou.

B srom npemnoxennn He — moiexaiiee, 1 OH coBepliiaet aeicrtsue — Writes articles (murrer cra-
ThH). II03TOMY MBI HCITOJIB3YEM TJIAr0J1 B aKTHBHOM 3aJI0T€E.
These articles are written by him. — Omu cmamvu nanucamnvr um.

B naccuBHOM 3aiore gonoaHenue (articles) craHoBUTCS Mo uIeXkanium, KOTOpoe camMo 1o cebe HUKa-
KOTO JIeWCTBUS HE coBepiraeT. HaoObopot, neiicTBre Mpou3BeNeHO HaJl CTaThsIMU — OHH HAIMCaHbI (are
written). Takum 00pa3oM, cTpaaTeIbHbIH 3aJI0T CMEIIAeT aKIEHT C YeJIOBEKa Ha €ro CTaThH.

Geography after 1945

For the first half of the 20th century, therefore, the core of European and American
geographical scholarship involved identifying and describing areal variations of the
Earth’s environments and their exploitation by human societies and, to a lesser extent,
accounting for the creation of distinctive places. This knowledge was valuable for gen-
eral education and was deployed in the two World Wars for military purposes. Geog-
raphers’ skills in interpreting cartographic and aerial photographic information were
also substantially employed. In the Soviet Union and the countries of eastern Europe,
the direction of research in geography-as in other disciplines—was subordinated to state
priorities. There physical geography became dominant, and for several decades links
with the West were limited.

Geography as a science: a new research agenda

There was also a growing belief that the methods for defining regions were out of
line with the scientific approaches characterizing other disciplines. Some felt that ge-
ographers had not contributed well to the war effort: Edward A. Ackerman, a professor
of geography at the University of Chicago from 1948 to 1955 (and later head of the
Carnegie Foundation), claimed that those working in the U.S. government’s intelli-
gence service had only a weak understanding of their material and portrayed them as
“more or less amateurs in the subjects on which they published.” He argued that geog-
raphers should follow not only the natural sciences but also most of the social sciences
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and should adopt more-rigorous research procedures. The success of those promoting
change was assisted by the expansion of higher education.

Task 8. Read the text and try to understand the meaning of the terms without
dictionaries.

Physical geography and physical systems

Because of these changes, physical geography moved
away from inductive accounts of environments and their or-
igins and toward analysis of physical systems and pro-
cesses. Interest in the physiography of the Earth’s surface
was replaced by research on how the environment works. .

The clearest example of this shift came in geomorphology, which was by far the
largest component of physical geography. There were three other main groups of phys-
ical geographers, two of whose work was also much influenced by the concepts of
evolution. Workers in biogeography studied plants and, to a lesser extent, animals. The
geography of plants reflects environmental conditions, especially climate and soils; bio
geographical regions are characterized by those conditions and their floral assem-
blages, which produce patterns based on latitude and elevation. The study of soils, or
pedology, was concerned with the thin mantle of weathered material on the Earth’s
surface that sustains plant and animal life. World regions were identified based on un-
derlying rocks and the operative physical and chemical weathering processes. Climatic
conditions were important influences on soil types, with local variations reflecting dif-
ferences in surface deposits and topography. As with landforms and plant communities,
it was assumed that soils evolve toward a steady state, as weathering proceeds and
characteristic soil profiles emerge for each region.

Finally, there was climatology, or the study of major world climatic systems and
their associated local weather patterns in space and time. Much of the work was de-
scriptive, identifying major climatic regions and relating them to solar and earth geom-
etry. Others investigated the generation of seasonal and local weather patterns through
the movements of weather systems, such as cyclones and anticyclones.

Hurricane Catarina

Hurricane Catarina, as viewed from [
the International Space Station, 2004. —

National Aeronautics and Space Ad- ’/’ 2
ministration ~ (NASA)(Image  Number: 1
ISS008-E-19646).
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Match the terms to their definitions

physiography the study of the distribution of species and ecosystems in geographic space
and through geological time

geomorphology | a coordinate that specifies the north—south position of a point on the surface
of the Earth or another celestial body.

biogeography the study of the forms and features of land surfaces.

latitude the height of a place above the level of the sea

elevation the scientific study of the origin and evolution of topographic and bathy-
metric features created by physical, chemical or biological processes oper-
ating at or near Earth's surface.

pedology the branch of natural science which deals with the processes and patterns in
the natural environment such as the atmosphere, hydrosphere, biosphere,
and geosphere.

topography the scientific study of Earth's climate, typically defined as weather condi-
tions averaged over a period of at least 30 years
climatology a discipline within soil science which focuses on understanding and charac-

terizing soil formation, evolution, and the theoretical frameworks for mod-
eling soil bodies, often in the context of the natural environment

Task 9. Read and tell what changes in the development of Physical geography
happened.

Physical geography

Since the reorientation after 1970 of physical geography to the study of systems
of natural environmental processes, there have been major changes in both research
and teaching. The importance of water in erosion plus the transport and deposition of
sedimentary materials is reflected by work in geographical hydrology. This relative
emphasis on water in contemporary physical geography undoubtedly indicates the con-
centration of English-speaking geographers working in temperate latitudes. There is
also substantial work in glaciology, reflecting ice’s role in creating many current tem-
perate environments, as well as — especially in the case of polar ice — in contemporary
climatic change. Similarly, much work is being done on dry land areas, a consequence of
political as well as intellectual interest in desertification and land degradation.

Melting glacial ice, San Rafael Glacier, Chile.
© Ribeiroantonio/Shutterstock.com

Task 10. Read and tell what these branches of geography study.

Economic geography has a long pedigree. Its traditional focus has been the distri-
bution of various productive activities—with subdivisions into, for example, the geog-
raphy of agriculture, industrial geography, and the geography of services—and patterns
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of trade such as transport geography. Such concentrations were strengthened by the
move into spatial analysis

Political geography also has a considerable pedigree, although it attracted little
attention during the mid-20th century. Its main concerns are with the state and its ter-
ritory—with states’ external relations and the relationships between governments and
citizens. The geography of conflict incorporates both local conflicts, over such matters
as land use and environmental issues, and international conflicts, including the growth
of nationalism and the creation of new states.

Social geography concentrates on divisions within society, initially class, ethnic-
ity, and, to a lesser extent, religion; however, more recently others have been added,
such as gender, sexual orientation, and age. Mapping where different groups are con-
centrated is a common activity, especially within urban areas, as is investigating the
related inequalities and conflicts. Such mappings are complemented by more-detailed
studies of the role of place and space in social behaviour—as with studies of the geog-
raphy of crime and of educational provision—-and in how mental representations of
those geographies are created and transmitted.

https://www.britannica.com/science/geography/The-geography-of-contemporary-geography

Task 11. Transform these sentences into Passive or Active voice.

. They make Rolls Royce cars in England.
. Rice is grown in China.
. The telephone was invented by Bell in 1876.
. Thieves have stolen 2 pictures from the museum last night.
. The factory will produce 10,000 cars next year.
. She was given this watch by her aunt.
. British policemen don’t carry guns.
. Periodic Table was devised by Mendeleev.
. They will publish the news tomorrow.
10. They were doing this experiment yesterday at 9am

© 02O ok~ WDN PR
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Task 12. Translate the sentences paying attention to the Passive Voice.

. Mathematics is loved by many, disliked by a few, admired and respected by all.
. Facts alone are wanted in life.
. These parts are made of steel throughout.
. At this point the material under examination is fed.
. The treatment of this theory was modified.
. The possibilities under consideration will be discussed in detail.
. The initiative was supported by everybody.
. As far as this theory is concerned there are different views.
. The machine was tried under severe conditions.
10. No stage of the design can be completed in the absence of a complete speci-
fication of the system under design.
11. This requirement must be met.
12. Little was known about subsequent negotiations except that no agreement
was reached.
13. Under these conditions the requirements involved are only partially met.
14. Significant variance reductions can be effected by these procedures.
15. The incompatibility of "this is good" and "this is not good" is preserved.
16. The intellect is involved into action.
17. Such acts are forbidden by law.
18. The number of degrees of freedom is reduced by the number of imposed
constraints.
19. The importance of this phenomenon was underestimated.
20. What is written without effort is in general read without pleasure.
21. The work was considered important and is under way to be completed.

O© 00 N O Ol W N B

Task 13. For Fun and Profit. Do the quiz.

1. Name four countries or colonies where Portuguese is the major official
language.

2. For each of the six inhabited continents, name one country where
English is a major language.

3. Name four countries where Islam is a major religion.

4. Name four countries that have large deserts. BONUS: Make them four coun-
tries on four different continents.

5. Assume that it is now 3:00 P.M. in Washington, D.C. (and New York, Miami,
Boston, Atlanta, etc.) Name five cities where it is not 3:00 P.M., and give the time in
each. Only one of the cities you name may be in the U.S.
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6. Name four countries where there are rain forests.

7. Name four countries with high birth rates, high death rates, and low life expec-
tancy.

8. Name four countries with low birth rates, low death rates, and high life expec-
tancy.

9. Name four countries, which are major manufacturers of automobiles.

10. Name four countries, which are major producers of petroleum. BONUS: Make
them four countries on four different continents.

Task 14. Do you agree that you need to study more geography if you think
that...

Andes is an after dinner mint

The Balkans are an alien people on Star Trek
The English Channel is a TV sitcom about
Charles and Di 2
The United Kingdom is a cultural theme park | £
The Tropic of Cancer is a sunscreen lotion
The $10,000 Pyramid is in Egypt

The Gaza Strip is a Middle Eastern folk
dance

The Bermuda Triangle is a percussion in-
strument in a reggae band

The Cumberland Gap gives out a pair of clogs with every set of jeans sold
The International Dateline is a new cable TV network

The Equator is a cartoon action figure

The Continental Shelf is a specialty section of the supermarket
An archipelago is a food stabilizer

The Dust Bowl is Granny's old favorite dish

A fault is what you find in other people

A fjord is a Norwegian car

A mantle is what goes over your fireplace

Tide is a laundry detergent

You can do a research paper to find out who killed the Dead Sea
https://www.upjs.sk/public/media/3499/English-for-Students-of-Geography-and-Ecology. pdf

Tsk 15. Chose any of the departments on the Geography faculty at the university
and tell your group mates about its activity.
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Unit 3. Biology

1. Can you give the definition to the subject?

2. What are the related subjects?

3. What branches of biology do you
know?

Biology, study of living things and their vi-
tal processes. The field deals with all the physi-
cochemical aspects of life. The modern ten-
dency toward cross-disciplinary research and
the unification of scientific knowledge and in-
vestigation from different fields has resulted in
significant overlap of the field of biology with %
other scientific disciplines. Modern principles of ===
other fields — chemistry, medicine, and physics, for example — are integrated with those
of biology in areas such as biochemistry, biomedicine, and biophysics.

Biology is subdivided into separate branches for convenience of study, though all
the subdivisions are interrelated by basic principles. Thus, while it is custom to separate
the study of plants (botany) from that of animals (zoology), and the study of the struc-
ture of organisms (morphology) from that of function (physiology), all living things
share in common certain biological phenomena — for example, various means of repro-
duction, cell division, and the transmission of genetic material.

Earliest biological records
Task 1. Read the text and answer the questions.

1. Which countries of the ancient period are known to have studied biology?

2. Give the names any of the ancient scientist who were engaged in studying bi-
ology.

3. What were their investigations?

4. Can we say now, that their discovery in this field were of great importance?

Biological practices among Assyrians and Babylonians.

Much of the earliest recorded history of biology is derived from Assyrian and
Babylonian bas-reliefs showing cultivated plants and from carvings depicting veteri-
nary medicine. Illustrations on certain seals reveal that the Babylonians had learned
that the date palm reproduces sexually and that pollen could be taken from the male
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plant and used to fertilize female plants. Although a precise dating of those early rec-
ords is lacking, a Babylonian business contract of the Hammurabi period (c. 1800 BC)
mentions the male flower of the date palm as an article of commerce, and descriptions
of date harvesting extend back to about 3500 BC.

Biological knowledge of Egyptians, Chinese, and Indians

Papyri and artifacts found in tombs and pyramids indicate that the Egyptians also
possessed considerable medical knowledge. Their well-preserved mummies demon-
strate that they had a thorough understanding of the preservative properties of herbs
required for embalming; plant necklaces and bas-reliefs from various sources also re-
veal that the ancient Egyptians were well aware of the medicinal value of certain plants.
An Egyptian compilation known as the Ebers papyrus (c. 1550 bce) is one of the oldest
known medical texts.

Ebers papyrus
Ebers papyrus prescription for asthma treatment.

In ancient China, three mythical emperors—Fu Xi, Shennong, and Huangdi—whose
supposed ruling periods extended from the 29th to the 27th century BC, were said to
possess medical knowledge. According to legend, Shennong described the therapeutic
powers of numerous medicinal plants and included descriptions of many important
food plants, such as the soybean. The earliest known written record of medicine in
China, however, is the Huangdi neijing (The Yellow Emperor’s Classic of Internal
Medicine), which dates to the 3rd century BC. In addition to medicine, the ancient
Chinese possessed knowledge of other areas of biology. For example, they not only
used the silkworm Bombyx mori to produce silk for commerce but also understood the
principle of biological control, employing one type of insect, an entomophagous (in-
sect-eating) ant, to destroy insects that bored into trees.

As early as 2500 BC the people of northwestern India had a well-developed sci-
ence of agriculture. The ruins at Mohenjo-Daro have yielded seeds of wheat and barley
that were cultivated at that time. Millet, dates, melons, and other fruits and vegetables,
as well as cotton, were known to the civilization. Plants were not only a source of food,
however. A document, believed to date to the 6th century BC, described the use of

94


https://www.britannica.com/plant/plant
https://www.britannica.com/place/ancient-Egypt
https://www.merriam-webster.com/dictionary/artifacts
https://www.britannica.com/topic/mummy
https://www.merriam-webster.com/dictionary/compilation
https://www.britannica.com/topic/Ebers-papyrus
https://cdn.britannica.com/65/131165-004-CF90496B/Ebers-papyrus-prescription-asthma-treatment.jpg
https://www.britannica.com/place/China
https://www.britannica.com/topic/Fu-Xi
https://www.britannica.com/topic/Shennong
https://www.britannica.com/topic/Huangdi
https://www.merriam-webster.com/dictionary/legend
https://www.britannica.com/topic/Shennong
https://www.britannica.com/animal/silkworm-moth
https://www.britannica.com/topic/silk
https://www.britannica.com/dictionary/commerce
https://www.britannica.com/science/biological-control
https://www.britannica.com/place/India
https://www.britannica.com/science/science
https://www.britannica.com/science/science
https://www.britannica.com/topic/agriculture
https://www.britannica.com/place/Mohenjo-daro
https://cdn.britannica.com/65/131165-004-CF90496B/Ebers-papyrus-prescription-asthma-treatment.jpg

about 960 medicinal plants and included information on topics such as anatomy, phys-
iology, pathology, and obstetrics.

Around 600 BC there arose a school of Greek philosophers who believed that
every event has a cause and that a particular cause produces a particular effect. That
concept, known as causality, had a profound effect on subsequent scientific investiga-
tion. Furthermore, those philosophers assumed the existence of a “natural law” that
governs the universe and can be comprehended by humans through the use of their
powers of observation and deduction. Although they established the science of biology,
the greatest contribution the Greeks made to science was the idea of rational thought.

Although the Greek physician Hippocrates, who established a school of medicine
on the Aegean island of Cos around 400 BC, was not an investigator in the sense of
Alcmaeon, he did recognize through observations of patients the complex interrela-
tionships involved in the human body. He also contemplated the influence of environ-
ment on human nature and believed that sharply contrasting climates tended to produce
a powerful type of inhabitant, whereas even, temperate climates were more conducive
to indolence.

I—Tibpocrates
Hippocrates, undated bust.
© Photos.com/Thinkstock

Hippocrates and his predecessors were concerned with the central philosophical
question of how the cosmos and its inhabitants were created.

Around the middle of the 4th century BC, ancient Greek science reached a climax
with Avristotle, who was interested in all branches of knowledge, including biology.
Using his observations and theories, Aristotle was the first to attempt a system of ani-
mal classification, in which he contrasted animals containing blood with those that
were bloodless. The animals with blood included those now grouped as mammals (ex-
cept the whales, which he placed in a separate group), birds, amphibians, reptiles, and
fishes. The bloodless animals were divided into the cephalopods, the higher crusta-
ceans, the insects, and the testaceans, the last group being a collection of all the lower
animals. His careful examination of animals led to the understanding that mammals
have lungs, breathe air, are warm-blooded, and suckle their young. Aristotle was the
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first to show an understanding of an overall systematic taxonomy and to recognize units
of different degrees within the system.

Post-Grecian biological studies

With Aristotle and Theophrastus, the great Greek period of scientific investigation
came to an end. The most famous of the new centres of learning were the library and
museum in Alexandria. From 300 BC until around the time of Christ, all significant
biological advances were made by physicians at Alexandria. One of the most outstand-
ing of those individuals was Herophilus, who dissected human bodies and compared
their structures with those of other large mammals. He recognized the brain, which he
described in detail, as the centre of the nervous system and the seat of intelligence. On
the basis of his knowledge, he wrote a general anatomical treatise, a special one on the
eyes, and a handbook for midwives.

Muslim physician Avicenna was an outstanding scientist who lived during the late
10th and early 11th centuries; he was the true successor to Aristotle. His writings on
medicine and drugs, which were particularly authoritative and remained so until the
Renaissance, did much to take the works of Aristotle back to Europe, where they were
translated into Latin from Arabic.

Development of botany and zoology

During the 12th century, the growth of
biology was sporadic. Nevertheless, it was
during that time that botany was developed
from the study of plants with healing proper-
ties; similarly, from veterinary medicine and
the pleasures of the hunt came zoology. Be- @
cause of the interest in medicinal plants, herbs
in general began to be described and illus- ).
trated in a realistic manner. Thomas Aquinas, who, like his mentor, endeavored to rec-
oncile Aristotelian philosophy and the teachings of the church. Because Aquinas was
a rationalist, he declared that God created the reasoning mind; hence, by true intellec-
tual processes of reasoning, man could not arrive at a conclusion that was in opposition
to Christian thought. Acceptance of this philosophy made possible a revival of rational
learning that was consistent with Christian belief.

E~"

Resurgence of biology

Beginning in Italy during the 14th century, there was a general ferment within the
culture itself, which, together with the rebirth of learning, is referred to as the Renais-
sance. Interestingly, it was the artists, rather than the professional anatomists, who were
intent upon a true rendering of the bodies of animals, including humans, and thus were
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motivated to gain their knowledge firsthand by dissection. No individual better exem-
plifies the Renaissance than Leonardo da Vinci, whose anatomical studies of the human
form during the late 1400s and early 1500s were so far in advance of the age that they
included details not recognized until a century later.

Throughout the 16th century, interest in botanical study also existed in other coun-
tries, including the Netherlands, Switzerland, Italy, and France. During that time there
was a great improvement in the classification of plants, which had been described in
ancient herbals merely as trees, shrubs, or plants and, in later books, were either listed
alphabetically or arranged in some arbitrary grouping. The necessity for a systematic
method to designate the increasing number of plants being described became obvious.
Accordingly, using a binomial system very similar to modern biological nomenclature,
the Swiss botanist Gaspard Bauhin designated plants by a generic and a specific name.
Although affinities between plants were indicated by the use of common generic
names, Bauhin did not speculate on their common kinship.

Task 2. Correct the mistakes.

1) The botany was developed in the 11 century.

2) In fact, it was the Italian doctor who attracts attention to the human body first.

3) Throughout the 16th century, interest in botanical study also existed in other
countries, including the Netherlands, Switzerland, Italy, and Spain.

4) There was no any necessity for a systematic method to designate the increasing
number of plants because it was obvious.

Advances to the 20th century

Seventeenth-century advances in biology included the establishment of scientific
societies for the dissemination of ideas and progress in the development of the micro-
scope, through which scientists discovered a hitherto invisible world that had far-
reaching effects on biology. Systematizing and classifying, however, dominated biol-
ogy throughout much of the 17th and 18th centuries, and it was during that time that
the importance of the comparative study of living organisms, including humans, was
realized. During the 18th century the long-held idea that living organisms could origi-
nate from nonliving matter (spontaneous generation) began to crumble, but it was not
until after the mid-19th century that it was finally disproved by the French chemist
and microbiologist Louis Pasteur, who demonstrated the self-replicating ability of mi-
croorganisms.

Biological expeditions added to the growing body of knowledge of plant and an-
imal forms and led to the 19th-century development of the theory of evolution. The
19th century was one of great progress in biology: in addition to the formulation of
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the theory of evolution, the cell theory was established, the foundations for modern
embryology were laid, and the laws of heredity were discovered.

Task 3. Explain the meaning of the words.

a) dissemination f) the self-replicating ability
b) microscope of microorganisms

c) far-reaching effect g) the theory of evolution

d) the long-held idea h) the laws of heredity

e) nonliving matter

Task 4. Read the text “The discovery of the circulation of blood” and answer the
questions.

1. Do you agree that the discovery of the circulation of blood is of great
importance for the development of science including biology?
2. ex ovo Omnia — how can you explain it in English?

In the early 17th century, the English physician William Harvey, who studied at
Padua with one of Vesalius’s students, became the first to describe the full circulation
of the blood through the human body. Prior to Harvey, blood was supposed to be con-
sumed by the body and produced anew rather than continually circulated. It had also
been suggested that the blood flowed through
pores between the two halves of the heart and that
the heart produced a vital heat, which was tem-
pered by the air from the lungs. In his own work,
however, Harvey demonstrated that the heart ex-
pands passively and contracts actively. By meas-
uring the amount of blood flowing from the heart,
he concluded that the body could not continuously
produce that amount. He also was able to show
that blood is returned to the heart through the veins, postulating a connection (the ca-
pillaries) between the arteries and veins that was not to be discovered until later in the
17th century. Harvey was also interested in embryology, to which he made a significant
contribution by suggesting that there is a stage (the egg) in the development of all ani-
mals during which they are undifferentiated living masses. A biological dictum, ex ovo
omnia, is a summation of that concept.

98


https://www.britannica.com/science/cell-biology
https://www.britannica.com/science/embryology
https://www.britannica.com/science/heredity-genetics
https://www.britannica.com/science/dispersion-biology
https://www.britannica.com/technology/microscope
https://www.britannica.com/science/evolution-scientific-theory
https://www.britannica.com/science/heredity-genetics
https://www.britannica.com/biography/William-Harvey
https://www.britannica.com/dictionary/circulation
https://www.britannica.com/science/blood-biochemistry
https://www.britannica.com/science/human-body
https://www.britannica.com/science/air
https://www.britannica.com/science/vein-blood-vessel
https://www.britannica.com/dictionary/postulating
https://www.britannica.com/science/capillary
https://www.britannica.com/science/capillary
https://www.britannica.com/science/artery

Task 5. Read the text and continue the sentences.
The development of the microscope

The magnifying power of segments of glass spheres was known to the Assyrians
before the time of Christ; during the 2nd century ce (current era), Claudius Ptolemy,
an astronomer, mathematician, and geographer at Alexandria, wrote a treatise on optics
in which he discussed the phenomena of magnification and refraction as related to such
lenses and to glass spheres filled with water. Despite that knowledge, however, glass
lenses were not used extensively until around 1300 (an anonymous person invented
spectacles for the improvement of vision probably in the late 1200s). That invention
aroused curiosity concerning the property of lenses to magnify, and in the 16th century
several papers were written about such devices. Then, in the late 16th century, the
Dutch optician Hans Jansen and his son Zacharias invented the compound microscope.
The utility of that instrument in the biological sciences, however, was not realized until
the following century.

Microscope by Antonie van Leeuwenhoek
Microscope made by Antonie van Leeuwenhoek.
Photos.com/Thinkstock

1. Claudius Ptolemy, an astronomer, mathematician, and geographer at Alexan-
dria, wrote a treatise on optics in which he discussed ......

2. Then, in the late 16th century, the Dutch optician Hans Jansen and his son
Zacharias.............

3. The utility of that instrument in the biological sciences..........

The use of structure for classifying organisms

Two systematists of the 17th and 18th centuries were the English naturalist John
Ray and the Swedish naturalist and explorer Carolus Linnaeus. Ray, who studied at
Cambridge, was particularly interested in the work of the ancient compilers of herbals,
especially those who had attempted to formulate some means of classification. Recog-
nizing the need for a classification system that would apply to both plants and animals,
Ray employed in his classification schemes extremely precise descriptions for genera
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and species. By basing his system on structures, such as the arrangement of toes and
teeth in animals, rather than colour or habitat, Ray introduced a new and very important
concept to taxonomic biology.

Task 6. Read the summary and fill in the blanks with the necessary words.

Ipumeyanue: Summary mpeacrasisieT coO0i mepeckas Kakoro-mdo 00beMHOTO MaTepraia. ITo
C)KaToe M3JIOKEeHNE MaTepuana oo 00o0menne nHhopMaIiu, KOTopas U3JI0)KeHa B KAKOM-HU-
Oyab ucTouHHKe. Takke 3T0:

— KpaTKasi BBDKUMKa OCHOBHBIX UICH/TTIABHOTO COJIEPIKAHUS;

— YXOJI OT U3JIUIIHEN JeTaTN3alnuu U HEHYKHBIX ITOIPOOHOCTEH;

— YIpaKHEHHE, Pa3BUBAIOIIEE TMCbEMEHHYIO PE€Yb B aHIVIMMCKOM SI3BIKE.

Two scientists of the 17th and 18th centuries were the John Ray and the Swe-
dish Carolus Linnaeus. Ray was particularly interested in the work of the
ancient compilers of , especially those who had formulated some means
of . Realizing the necessity of a classification system that would apply to
both , Ray introduced extremely precise descriptions for . Having
based his system on the arrangement of in animals, rather than , Ray
brought a new and very important concept to taxonomic biology.

Plants and animals, naturalist and explorer, colour or habitat, genera and species,
herbals, classification, English naturalist, toes and teeth.

Task 7. Answer the questions:

1. What do you know about any of biological expeditions? Can you name any of
the greatest captains or naturalist and explorers who travelled with the scientific pur-
poses?

2. Read three short texts and tell the group that you have learnt about these great
people.

Biological expeditions

Although a number of 16th- and 17th-century travelers provided much valuable
information about the plants and animals in Asia, America, and Africa, most of that
information was collected by curious individuals rather than trained observers. In the
18th and 19th centuries, however, such information was collected increasingly in the
course of organized scientific expeditions, usually under the auspices of a particular
government. The most notable of those efforts were the voyages of the ships known
as the Endeavour, the Investigator, the Beagle, and the Challenger, all sponsored by
the English government.
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Capt. James Cook sailed the
Endeavour to the South Pacific is-
lands, New Zealand, New
Guinea, and Australia in 1768; the
voyage provided the British natu-
ralist and explorer Joseph Banks
. with the opportunity to make a
very extensive collection of plants
. and notes, which helped establish

him as a leading biologist. An-
other expedition to the same area in the Investigator in 1801 included the Scottish
botanist Robert Brown, whose work on the plants of Australia and New Zealand
became a classic; especially important were his descriptions of how certain plants
adapt to different environmental conditions. Brown is also credited with discover-
ing the cell nucleus and analyzing sexual processes in higher plants.

One of the most-famous biological expedi-
tions of all time was that of the Beagle (1831-36),
on which Charles Darwin served as naturalist. Alt-
hough Darwin’s primary interest at the time was ge-
ology, his visit to the Galapagos Islands aroused his
interest in biology and caused him to speculate
about their curious insular animal life and the sig-
nificance of isolation in space and time for the for-
mation of species. During the Beagle voyage, Dar-
win collected specimens of and accumulated copi-
ous notes on the plants and animals of South Amer-
ica and Australia, for which he received great acclaim on his return to England.

The voyage of the Challenger from 1872 to 1876 was organized by the Brit-
ish Admiralty to study oceanography, meteorology, and natu-
ral history. Under the leadership of the Scottish naturalist
Charles Wyville Thomson, vast collections of plants and ani-
mals were made, the importance of plankton (minute free-
floating aquatic organisms) as a source of food for larger ma-
rine organisms was recognized, and many new planktonic spe-
cies were discovered. A particularly significant aspect of the
Challenger voyage was the interest it stimulated in the new
science of marine biology.
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The theory of evolution

As knowledge of plant and animal forms accumulated during the 16th, 17th, and
18th centuries, a few biologists began to speculate about the ancestry of those organ-
iIsms, though the prevailing view was that promulgated by Linnaeus—namely, the im-
mutability of the species. Among the early speculations voiced during the 18th cen-
tury, the British physician Erasmus Darwin (grandfather of Charles Darwin), con-
cluded that species descend from common ancestors and that there is a struggle for
existence among animals. The French biologist Jean-Baptiste Lamarck, among the
most important of the 18th-century evolutionists, recognized the role of isolation in
species formation; he also saw the unity in nature and conceived the idea of the evo-
lutionary tree.

Why were the only few biologists who could speculate about the ancestry of
the organisms? What is your opinion?

Mendelian laws of heredity

The fame of Gregor Mendel, the father of genetics, rests
on experiments he did with garden peas, which possess
sharply contrasting characteristics—for example, tall versus
short; round seed versus wrinkled seed. When Mendel ferti-
lized short plants with pollen from tall plants, he found the
offspring to be uniformly tall. But if he allowed the plants of
that generation to self-pollinate (fertilize themselves), their ERASMUS DARWIN, 173t-1802
offspring (the second filial generation) exhibited the charac- | —
ters of the grandparents in a rather consistent ratio of three tall to one short. Further-
more, if allowed to self-pollinate, the short plants always bred true—they never pro-
duced anything but short plants. From those results Mendel developed the concept of
dominance, based on the supposition that each plant carried two trait units, one of
which dominated the other. Nothing was known at that time
about chromosomes or meiosis, yet Mendel deduced from
his results that the trait units, later called genes, could be a
kind of physical particle that was transmitted from one gen-
eration to another through the reproductive mechanism.
Mendel’s findings were ignored for 35 years, probably for
two reasons. Because the distinguished Swiss botanist Karl
Wilhelm von Néageli failed to recognize the significance of
the work after Mendel sent him the results, he did nothing
to encourage Mendel. Nageli’s great prestige and the lack
of his endorsement indirectly weighed against widespread

Gregor Mendel
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recognition of Mendel’s work. Moreover, when the work was published, little was
known about the cell, and the processes of mitosis and meiosis were completely un-
known. Mendel’s work was finally rediscovered in 1900, when three botanists inde-
pendently recognized the worth of his studies from their own research and cited his
publication in their work.

Task 8. Answer the questions.

1) How could Mendel developed the concept of dominance?
2) What did he think of genes?
3) Was he supported by the other scientists in his discovery? Why?

Biology in the 20th and 21st centuries

Just as the 19th century can be considered the age of cellular biology, the 20th
and 21st centuries were characterized primarily by developments in molecular biology.

Important conceptual and technological developments

By utilizing modern methods of investigation, such as X-ray diffraction and
electron microscopy, to explore levels of cellular organization beyond that visible
with a light microscope—the ultrastructure of the cell-new concepts of cellular func-
tion were produced. As a result, the study of the molecular organization of the cell
had tremendous impact on biology during the 20th and 21st centuries. It also led di-
rectly to the convergence of many different scientific disciplines in order to acquire a
better understanding of life processes.

This computerized image of anthrax shows the various structural relationships of
seven units within the protein and demon-
strates the interaction of a drug (shown in yel-
low) bound to the protein to block the so-
called lethal factor unit. Bioinformatics plays
an important role in enabling scientists to pre-
dict where a drug molecule will bind within a
protein, given the individual structures of the
molecules.

University of Oxford/Getty Images

The 20th and 21st centuries also saw major advances in areas of biology deal-
Ing with ecosystems, the environment, and conservation. In the 20th century, scien-
tists realized that humans are as dependent upon Earth’s natural resources as are other
animals. However, humans were contributing to the progressive destruction of the en-
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vironment, in part because of an increase in population pressure and certain techno-
logical advances. Lifesaving advances in medicine, for example, had allowed people
to live longer and resulted in a dramatic drop in death rates (primarily in developed
countries), contributing to an explosive increase in the human population. Chemical
contaminants introduced into the environment by manufacturing processes, pesti-
cides, automobile emissions, and other means seriously endangered all forms of life.
Hence, biologists began to pay much greater attention to the relationships of living
things to each other as well as to their biotic and abiotic environments.

Task 9. Match the words to their definitions

ecosystem a substance that makes something less pure or makes it poisonous
environment | a community of plants and animals interacting with each other in a given area,
and also with their non-living environments

conservation | a chemical substance used to kill harmful insects, small animals, wild plants,
and other unwanted organisms

population the protection of plants and animals, natural areas, and interesting and im-
portant structures and buildings, especially from the damaging effects of hu-
man activity

contaminants | all the people living in a particular country, area, or place

pesticides all living and non-living things occurring naturally

Task 10. Find all interdisciplinary subjects and tell what they study.

By the 21st century, there were many important categories in the biological sci-
ences and hence numerous specialties within fields. Botany, zoology, and microbiol-
ogy dealt with types of organisms and their relationships with each other. Such disci-
plines had long been subdivided into more-specialized categories—for example, ichthy-
ology, the study of...... , and algology, the study of...... Disciplines such as embryol-

ogy and physiology, which dealt with the .............. , were divided further according
to the kind of organism studied—for example, invertebrate embryology , that
1Seeeienne and mammalian physiology which studies........ Many developments in

physiology and embryology had resulted from studies in cell biology, biophysics, and
biochemistry. Likewise, research in cell physiology and cytochemistry, along with
ultrastructural studies, helped scientists ........... Ecology, which focused on
................ , Included both the physical features of the environment and other organ-
isms that may compete for food and shelter. Emphasis on different environments and
certain features of organisms resulted in the subdivision of the field into a range of
specialties, such as freshwater ecology, marine ecology, and population ecology
which study................

https://www.britannica.com/science/biology/Biology-in-the-20th-and-21st-centuries
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Task 11. What do these sciences study?

botany
population ecology freshwater ecology, marine ecology
zoology cell biology,
microbiology, biophysics,
ichthyology, biochemistry
embryology ecology
physiology

Task 12. Translate into English using the dictionaries in appendix.

1. B Hamm 1HM HACUUTHIBAETCS TAKOE MHOYKECTBO OMOJIOTMYECKHUX JUCIUIUINH,
YTO OJIMH YEJIOBEK HE MOKET U3YUUTh UX BCE.

2. CTyneHThI IOJKHBI M3YUYUTh OCHOBBI UETHIPEX TJIABHBIX Pa3/iesioB OMOJOTHH:
300JI0THH, OOTAaHUKHU, MOJIEKYJISIPHON OMOJIOTHUU U TE€HETUKH.

3. 'eHeTrKa u3y4aeT 3aKOHbI HACJIEACTBEHHOCTH U TO, KaK KHUBBIE CyIIECTBA MIPH-
CrocabIUBAIOTCS K OKPYKAIOIIUM YCIOBHSIM.

4. BpImyCKHUKaM OHMOJOTHYECKUX (DaKyIbTETOB MPETOCTABIACTCS MHOMKECTBO
BO3MOKHOCTEW JIJIs1 KAPHEPHOTO POCTA.

5. MenuiuHe HY>KHBI TAJIAHTIMBBIE YUEHbIE, KOTOPbIE MOTJIH Obl BECTH UCCIIEIO0-
BaHUs B 00JIaCTAX T€HHOW Tepanuu, BAPYCHBIX MHPEKIUN U TIp.

6. YenoBeuecTBO MEpPEeKHUBACT MEPUOJ KIMMATHUYECKUX W3MEHEHUH, U 3ajada
YUEHBIX — IIPEICKa3aTh BO3MOKHBIE IMOCIEACTBHS ITUX MPOLIECCOB.

7. DKOJIOTHSI M3y4aeT OKPYKAIOIIYI0 CPEely U TO, KAKUM 00pa3oM pacTeHUs, KH-
BOTHBIE U JIFOJU CYIIECTBYIOT BMECTE U BIUSIOT APYT Ha JApyra.

Task 13. Read the text and answer the questions.

. What do we call tissues?

. What are the five types of tissues?

. What is matrix?

. In what kind of tissues there is a large amount of intercellular substance?

. In what kind of tissue it is difficult to determine the shape of the cell?

. What tissue is widely distributed throughout the body? Where can we find it?
. What are the characteristic features of the muscular tissue?

. What is the structure of the nervous tissue? What does a nerve cell consist of?
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Task 13.1. Pre-reading task.

Practise the pronunciation of the following words:
organize ['o:ganaiz] adjoin[a'd3o1n]

extremely [ikst'ri:mli] determine [di't3:min]
nevertheless [ nevadoales] fluid [ flu:id]

epithelial[epi 0i:lial] blood [blad]

vascular [ 'vaskjula] plasma [ 'plaezmo]

muscular [ 'maskjula] bind [baind]

nervous [ n3:vas] fibrous [ faibras]

specialize[ 'spefolaiz] impulse [ impals]

major[ ‘'merd3o] indistinct [indi stinkt]

Task 13.2. Reading task.

Tissues

The cells, which comprise the body of many-celled animals, are organized into
groups called tissues. The man, like many other animals, is known to be an extremely
complex organism. Nevertheless, his whole body consists of only five fundamentally
different tissues: epithelial, vascular, connective, muscular and nervous.

These five different tissues represent groups of specialized cells, that is, they are
modified in structure for the performance of particular function. In some cases, as for
example, in bone, a material is secreted by cells. This material is intercellular sub-
stance; it constitutes the major part of the tissue.

Epithelial tissues have one surface bordering a space, and the other adjoining
an underlying membrane. It lines the body surface and the surfaces of organs,
cavities, and tubes. This kind of tissue is found to have a very small amount of inter-
cellular substance. Its cell membrane is usually indistinct, which often makes it diffi-
cult to determine the shape of the cell.

Vascular tissues are circulatory fluid tissues, which are known to include blood
and lymph. Both consist of the plasma and cells of different types.

Connective tissues are widely distributed throughout the body, they are used to
bind and support parts. It includes bone, car tillage, fat tissue, and flood. There are
many types of connective tissues.

Muscle tissues are characterized by their ability to contract when stimulated.
They form no intercellular substance and are held together by fibrous connective
tissues and moves the body or body parts.
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Nervous tissue is composed of nerve cells, which must be able to bind together
and interact specifically with one another and structures, which support them. A nerve
cell consists of a central portion, the cell body, from which numerous processes of two
kinds extend: those, which carry impulses into the cell body, and those, which carry
Impulses away, thus enabling quick communication between different body parts.

Active Words
tissue, n. — TkaHb, blood, n. — xpoBb,
secrete, V. — BBIIENATD, , muscular, a. — MpIIIEYHBIH,
comprise, V. — BKJIFOYaTh, COCTABJIATS, distribute, v. — pacnpenensiTs,
surface, n. — mMoBepXHOCTH, ability, n. — cmroco6HOCTD,
nevertheless, adv. — tem He MeHee performance, n. — BEIOJIHEHHE,
amount N. — KOJIMYECTBO, fibrous, a. — BOOKHHCTHIH,
distinct, a. — sicHbIIA, OnpeICICHHBIH, impulse, n. — Bo30ysk1eHUE, TOTYOK.
fluid, n. — sxuaKoCTH, bone, . — xocTs,

vascular, a. — cocyaucThIi,

Task 13.3. After reading tasks.

Give Russian equivalents to the groups of words:

1) to apply methods, to secrete materials, to repair smth, to injure the skin, to
constrict the protoplasm, to increase the amount, to comprise the body;

2) injured surface, increased amount, distributed material, covered surface, ap-
plied methods, secreted material;

3) nervous cells, fibrous tissues, distinct interval, definite method, certain amount,
vascular tissue, single opportunity, small projection, pliable membrane.

Task 13.4. Continue the sentences from the text using the phrases below.

Connective tissue adds 1................... Itincludes2..................
Epithelial tissue lines 3...................oene.
Muscle tissue moves 4.......oveeeiieeiiiann...

Nerve tiSSue 5..o.vvvviiiiiiiiiiiiiiiennnns To work effectively, cells making up a
tissue must be able 6.......................

f) to bind together and interact specifically with one another.

g) the body or body parts.

h) support and structure to the body

1) enables quick communication between different body parts.

J) the body surface and the surfaces of organs, cavities, and tubes
k) bone, car tillage, fat tissue, and flood.
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Task 13.5. Translate the text into English:

Tkanu

Opranbl COCTOSIT U3 pa3IUYHbIX TKaHel. TkaHb oOpa3oBaHa KJIE€TKaMU, OJUHAKO-
BBIMU 10 CTPOCHUIO M BBINOJHSIONIMMU B OpraHu3Me OIpeJiefieHHbIe (DYHKIUU.
Mexny KieTKaMu TKaHEW HaXOJIUTCSA MEKKIETOYHOE BEIIECTBO. TKaHW HAIIEro opra-
HU3Ma pa3zHooOpa3Hbl. Ux MOXKHO HAlTH B JII0OOM opraHe. B snuTenuaabHbIX TKaHIX
KJIETKU HAXOJSATCS IUIOTHO APYT K APYTY. MEXKKIIETOUHOE BEMIECTBO TUIOXO PA3BUTO U
ero TpyaHO OOHapykUTh. YacTo anuTeNnnanbHas TKaHb 00pa3yeTcs MHOTUMHU CIOSIMU
KJIeTOK. Takas TKaHb XOPOIIO 3alIUIIAET PACIION0KEHHbBIE TI0J] HEIO OpPraHbl. JIUTe-
JUaIbHbIE KJIETKU MOruoaroT B OOJbIIUX KonuecTBax. [loaToMy oHM 001a1at0T crio-
COOHOCTBIO K OBICTPOMY Pa3MHOKEHHUIO. MEPTBBIC KIETKH 3aMEHSIOTCSI HOBBIMHU.

Task 14. Translate the following sentences into Russian paying attention to In-
finitive Constructions (Appendix, p.156, Grammar revision, p.165)

Ipumeyanue: KOHCTPYKIUS CJIO0KHOE J0NOoHeHHe (00beKTHBINH MHOUHUTHUBHBIH 0O0opot, Com-
plex Object, The Objective Infinitive Construction, The Objective-with-the-Infinitive Construction)
MIpe/iCTaBiIsieT co00M COYeTaHHE CYIeCTBUTEIbHOr0 B 00111eM Majexe U JUYHOT0 MeCTOUMe-
HUS B 00bEKTHOM NajiesKe ¢ MHPUHUTHBOM.

KoHcTpykius cjiokHOe mojiexaniee (cyObeKTHbIH MHPUHUTHBHBIA 000poT, Complex Subject,
The Subjective Infinitive Construction, The Nominative-with-the-Infinitive Construction) nmpeacras-
JsieT co0ol coueTaHNe CyIecCTBUTEIbHOI0 B 00111eM Majesxe WM JIMYHOI0 MECTOMMEHHs B HMe-
HUTEJIBLHOM MajiesKe, BBIOIHSIOMIETO B IIPEUI0KEHHN (DYHKIHIO MOJIeKANIET0, ¢ HHPUHUTHBOM.)

A) 1. He is supposed to work in that laboratory. 2. She is thought to study at the
University. 3. They are considered to have gone from Gorky. 4. This animal is consid-
ered to be a representative of Protozoa. 5. He is known to have graduated from our
faculty last year.

B) 1. He wishes the work to be done at once. 2. | should like him to be invited to
the conference. 3. | consider him to be a clever man. 4. | know them to have been quite
right. 5. We know the opening of the conference to be fixed for the 15 th of December.
6. We suppose him to be working now in the field of organic chemistry.

C) 1. We consider all these elements to be quite essential. 2. We proved this theory
to have been wrong. 3. They believe this scientist to have discovered a new compound.
4. Evald found this to be true to all reactions. 5. Connective tissue is known to be dis-
tributed over the whole organism

D) 1. Gold is found to occur in many regions of Russia. 2. Zink sulphide is found
to have two principal crystalline modifications. 3. | found this book to be difficult.
4. Hydrogen is known to be the lightest element. 5. He was known to study abroad.
6. He seems to be tired today.
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Task 15. Translate the sentences paying attention to the Infinitive Constructions.

1. Light and radio waves are said to be of similar nature.

2. First sputniks are known to have led the way into space for man.

3. The neutrons and protons of an atom are known to be linked together to form a
compact nucleus.

4. Many proteins were found to be mixtures of several chemical compounds.

5. Carbon steel has been known to be the principal product of the steel industry.

6. The laser beam seems to have almost unlimited industrial possibilities.

7. These chemical changes appear to have been caused by heat.

8. The capacity of this aggregate proves to be increasing by and by from its starting.

9. This new approach to the problem discussed appears to be the most satisfactory.

10. Mobile atomic power stations are certain to be developed and maintained in
our country.

11. These experiments are likely to have been made in suitable conditions.

12. The discovery of a laser is sure to be of great value.

13. The application of this device is unlikely to give better results.

14. Light is proved to travel in straight lines. 15. Light intensity proves to be
measurable.

16. The speed of light in free space is proved to be a measured constant.

17. This property appears to have been mentioned frequently in the past.

18. They are likely to be familiar with this phenomenon. 19. Heat is known to be
a form of energy.

20. This scientist is said to have been working on the problem of splitting atoms.

21. Coal is considered to be a valuable fuel.

22. The electrolytes are known to change greatly when the current flows through
them.

23. Copper and silver are considered to be the best conductors of electricity.

24. Many oxides are found to combine with acids to form salts and water.

25. Once the validity of a hypothesSiS  ugunmmus s complex subject moser umers creayiowme popms:
has been tested by all possible experiments ~ simple: ':;‘S:;ildq:zliaé: cff;ce)‘vg:mia:f:iizs” oI
and is found to be in harmony with all the Continuous: He is said to be learning English in London now.
facts, it assumes the status of a theory. FOBOPAT, 4T0 OH Y4WT aHEAWIiCKM B oHAOHE celidac.

26. The discovery of siliconwas an im-  perfect:  Heis said to have learnt German.
portant event in chemistry, for the properties FO2SPT O RS By et

Perfect Continuous:

of the element were found to be very close He is said to have been learning English for two years.
. & [OBOPAT, 4TO OH Y4WUT aHIIMACKMIA YIKe 4Ba roga.
to those predicted by D. I. Mendeleyev on *\
the basis of his periodic law. A B O RS
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Task 16. Translate the following texts without dictionaries paying attention to
the use of the Infinitive.

Historical development of penicillin

The use of moulds to prevent infections has existed in folklore for a long time.

A Costa Rican, Clodomiro Picardo Twight working at the Pasteur Institute in Paris
was the first to record the action of the fungal genus Penicillium sp. on the growth of
bacteria and the work was published in 1927. However, the discovery of penicillin is
known to be attributed to the Scotsman Alexander Fleming.

Fleming, a bacteriologist, was working with cultures of Staphylococcus aureus, a
bacterium that causes boils and other types of infection. In 1928 he left an open petri
dish containing one of the cultures in the laboratory while he went away on holiday.
Upon his return, he noticed a mould to have developed and inhibited growth of the
bacterium. He deduced the mould produced a compound (which he called penicillin)
that inhibited the growth of bacteria. The discovery of penicillin is often quoted as an
example of serendipity-the accidental discovery of something useful while looking for
something else. In the 1950s, the structure of penicillin was determined, and this ena-
bled chemists to synthesize different types of penicillin and other antibiotics

Antioxidants

Antioxidants are assumed to delay the onset of oxidation, or slow down the rate
at which it occurs. Although some occur naturally, they are also added to extend the
shelf life of food. Naturally, occurring antioxidants are known to include vitamin C,
vitamin E, b- carotene, selenium. All of them are found to contain a phenolic group,
and many contain a carbon atom bonded directly to three methyl groups, which is
known as a tertiary butyl group. Both the phenolic group and the tertiary butyl group
are considered to be free radical scavengers. They are shown to react with and remove
the free radicals involved in the oxidation of food and thus prolong the shelf life. They
are believed to enhance the health effects of other foods, and boost overall health and
resilience. However, synthetic antioxidants which are classed as food additives need to
be regulated by policies and legislation to ensure their safe use in food.

Catalysts

Catalysts are known to be used in a wide
variety of industrial processes. Many catalysts
are either transition metals or their compounds
as they are able to show variable oxidation
states. Although many other compounds are
also found to posses catalytic properties.
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We assume catalysts to work by providing an alternative reaction pathway with
lower activation reaction than uncatalysed pathway.

In industry catalysts are chosen to maximise both yields and profits. Catalysts
prove to become useless if they combine irreversibly with another substance so that the
active sites become blocked .Such substances are known to be called catalytic poisons.
Sulfur must be removed from crude oil before refining takes place as it has the ability
to poison catalysts. Carbon monoxide and cyanide have also been observed to block
the catalytic action

Research, development and testing of new pharmaceutical products

The research and development of new drugs is a long and costly process, but the
financial rewards to pharmaceutical companies can be high. To test a new product it is
necessary to isolate it from an existing species or synthesize it chemically and then
subject to thorough laboratory and clinical pharmacological studies to demonstrate its
effectiveness. It is tested on animals to determine the lethal dose required to kill 50 %
of animal population. The effective dose required to bring about noticeable effect in 50
% of population is also obtained so that the safe dose to administer can be determined.
Then the drug is likely to be used in initial clinical trial on humans. This is usually on
consenting volunteers as well as patients, half of whom are given the drug and half of
whom are given a similar-looking placebo. The volunteers do not know whether they
have been taking the drug or placebo. This initial trial is closely monitored to establish
the drug’s safety and possible side effects.

Task 17. For Fun and Profit
Do you know that animal?

1A 's tongue is twice the length of its body.

2) A can learn to recognize itself in a mirror, but __ can't.

3) A typical bed usually houses over 6 billion :

4) A can peck twenty times a second.

5) and communicate with each other by squeaking, growling,
moaning, and whistling. Most of them navigate by using "echolocation”. The largest
member of the _ family is called an orca or

6) The gives birth under water and nurses its young in the river as well,
though the young _ do come up periodically for air.

7) At 188 decibels, the whistle of the is the loudest sound produced by
any animal.

8) A flute made of bone is the oldest playable musical instrument in the world.
It’s a flute carved from a bone more than 9,000 years ago. The flute was

discovered with other flutes at an ancient burial site in China.
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9) The fastest , the greyhound, can reach speeds of up to 41.7 miles per
hour. The breed was known to exist in ancient Egypt 6,000 years ago

10) A sees about six times better than a human at night because of the
tapetum lucidum, a layer of extra reflecting cells which absorb light.
11) An 's eye is bigger than its brain.

12) There are more than 1 000 chemicals in a cup of coffee. Of these, only 26
have been tested, and half caused cancer in

Good Job!
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Unit 4. Chemistry

Task 1. Work in groups of three or four students. Comment on the quotations
employing the phrases useful to express opinion

1. “The country which is in advance of the rest of the world in chemistry will also
be foremost in wealth and in general prosperity”. — William Ramsay.

2. “Engineering or technology is the making of things that did not previously ex-
ist, whereas science is the discovering of things that have long existed”. — David Bil-
lington.

Task 2. Tell the group —what chemistry is and what it studies. In groups write the
full definition and compare it with the other definition made by your group mates.
Then read the definition given and compare it with your answers.

Use the verbs: to be concerned with, to deal with, to be the base of, to study.

Chemistry is the science that deals with the properties, composition, and structure
of substances (defined as elements and compounds), the transformations they undergo,
and the energy that is released or absorbed during these processes. Every substance,
whether naturally occurring or artificially produced, consists of one or more of the
hundred-odd species of atoms that have been identified as elements. Although these
atoms, in turn, are composed of more elementary particles, they are the basic building
blocks of chemical substances; there is no quantity of oxygen, mercury, or gold, for
example, smaller than an atom of that substance. Chemistry, therefore, is concerned
not with the subatomic domain but with the properties of atoms and the laws governing
their combinations and how the knowledge of these properties can be used to achieve
specific purposes.

113


https://www.britannica.com/science/science
https://www.merriam-webster.com/dictionary/composition
https://www.britannica.com/science/energy
https://www.britannica.com/science/atom
https://www.britannica.com/science/oxygen
https://www.britannica.com/science/mercury-chemical-element
https://www.britannica.com/science/gold-chemical-element
https://www.britannica.com/science/atom
https://www.britannica.com/science/subatomic-particle

Analytical chemistry

ANALYTICAL 1
CHEMISTRY &

What is the importance of analytical chemistry?

Task 3. Read the text and explain the phrases: chemical identity, silver-white metal,
affordable consumer goods, labour-saving technologies, waste disposal.

Most of the materials that occur on Earth, such as wood, coal, minerals, or air, are
mixtures of many different and distinct chemical substances. Each pure chemical sub-
stance (e.g., oxygen, iron, or water) has a characteristic set of properties that gives it
its chemical identity. Iron, for example, is a common silver-white metal that melts at
1,535° C, is very malleable, and readily combines with oxygen to form the common
substances hematite and magnetite. The detection of iron in a mixture of metals, or in
a compound such as magnetite, is a branch of analytical chemistry called qualitative
analysis. Measurement of the actual amount of a certain substance in a compound or
mixture is termed quantitative analysis. The importance of analytical chemistry has
never been greater than it is today. The demand in modern societies for a variety of
safe foods, affordable consumer goods, abundant energy, and labor-saving technolo-
gies places a great burden on the environment. All chemical manufacturing produces
waste products in addition to the desired substances, and waste disposal has not always
been carried out carefully.

i
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Task 4. Answer the questions and then read the text and find the answers there.
What constitutes the discipline of inorganic chemistry? What is its fundamental
concept? Why does the inorganic chemistry play a vital role?

Modern chemistry, which dates more or less from the acceptance of the law of
conservation of mass in the late 18th century, focused initially on those substances that
were not associated with living organisms. Study of such substances, which normally
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have little or no carbon, constitutes the discipline of inorganic chemistry. Early work
sought to identify the simple substances—namely, the elements—that are the constituents
of all more complex substances. Some elements, such as gold and carbon, have been
known since antiquity, and many others were discovered and studied throughout the
19th and early 20th centuries. Today, more than 100 are known. The study of such
simple inorganic compounds as sodium chloride (common salt) has led to some of the
fundamental concepts of modern chemistry, the law of definite proportions providing
one notable example.

Many of the most interesting developments in inorganic chemistry bridge the gap
with other disciplines. Organometallic chemistry investigates compounds that contain
inorganic elements combined with carbon-rich units. Many organometallic compounds
play an important role in industrial chemistry as catalysts, which are substances that
are able to accelerate the rate of a reaction even when present in only very small
amounts. Some success has been achieved in the use of such catalysts for converting
natural gas to related but more useful chemical substances. Chemists also have created
large inorganic molecules that contain a core of metal atoms, such as platinum, sur-
rounded by a shell of different chemical units. Some of these compounds, referred to
as metal clusters, have characteristics of metals, while others react in ways similar to
biologic systems. Trace amounts of metals in biologic systems are essential for pro-
cesses such as respiration, nerve function, and cell metabolism. Processes of this kind
form the object of study of bioinorganic chemistry. Although organic molecules were
once thought to be the distinguishing chemical feature of living creatures, it is now
known that inorganic chemistry plays a vital role as well.

T A
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Organic chemistry

VectorStock

Task 5. Do you know what the major focus of organic chemistry is? Why is it
considered the largest area of specialization among the various fields of chemistry?

Organic compounds are based on the chemistry of carbon. Carbon is unique in the
variety and extent of structures that can result from the three-dimensional connections
of its atoms. The process of photosynthesis converts carbon dioxide and water to oxy-
gen and compounds known as carbohydrates. Both cellulose, the substance that gives
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structural rigidity to plants, and starch, the energy storage product of plants, are poly-
meric carbohydrates. Simple carbohydrates produced by photosynthesis form the raw
material for the myriad organic compounds found in the plant and animal kingdoms.
When combined with variable amounts of hydrogen, oxygen, nitrogen, sulfur, phos-
phorus, and other elements, the structural possibilities of carbon compounds become
limitless, and their number far exceeds the total of all nonorganic compounds. A major
focus of organic chemistry is the isolation, purification, and structural study of these
naturally occurring substances. The great abundance of organic compounds, their fun-
damental role in the chemistry of life, and their structural diversity have made their
study especially challenging and exciting. Organic chemistry is the largest area of spe-
cialization among the various fields of chemistry.

KiMIBiochemistry

ISSN.

Biochemistry

Task 6. Answer the questions, give your ideas. What gave a rise to the discipline
of biochemistry? What is an essential feature of molecular biology and biotech-
nology?

As understanding of inanimate chemistry grew during the 19th century, attempts
to interpret the physiological processes of living organisms in terms of molecular struc-
ture and reactivity gave a rise to the discipline of biochemistry. Biochemists employ
the techniques and theories of chemistry to probe the molecular basis of life. An or-
ganism is investigated on the premise that its physiological processes are the conse-
guence of many thousands of chemical reactions occurring in a highly integrated man-
ner. Biochemists have established, among other things, the principles that underlie en-
ergy transfer in cells, the chemical structure of cell membranes, the coding and trans-
mission of hereditary information, muscular and nerve function, and biosynthetic path-
ways.

The molecular basis of biologic processes is an essential feature of the fast-grow-
ing disciplines of molecular biology and biotechnology. Chemistry has developed
methods for rapidly and accurately determining the structure of proteins and DNA. In
addition, efficient laboratory methods for the synthesis of genes are being devised. Ul-
timately, the correction of genetic diseases by replacement of defective genes with nor-
mal ones may become possible.
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Polymer
Chemistry

Polymer chemistry

Task 7. Read the text and answer the question: What are scientists working in this
field of chemistry deal with?

Polymer chemists have designed and synthesized polymers that vary in hardness,
flexibility, softening temperature, solubility in water, and biodegradability. They have
produced polymeric materials that are as strong as steel yet lighter and more resistant
to corrosion. Oil, natural gas, and water pipelines are now routinely constructed of
plastic pipe. In recent years, automakers have increased their use of plastic components
to build lighter vehicles that consume less fuel. Other industries such as those involved
in the manufacture of textiles, rubber, paper, and packaging materials are built upon
polymer chemistry.

Besides producing new kinds of polymeric materials, researchers are concerned
with developing special catalysts that are required by the large-scale industrial synthe-
sis of commercial polymers. Without such catalysts, the polymerization process would
be very slow in certain cases.
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Task 8. Read the text, divide in 4 groups and tell about branches of physical chem-
istry.

The oldest of these fields is physical chemistry, which seeks to measure, correlate,
and explain the quantitative aspects of chemical processes. The Anglo-Irish chemist
Robert Boyle discovered in the 17th century that at room temperature the volume of a
fixed quantity of gas decreases proportionally as the pressure on it increases. Thus, for
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a gas at constant temperature, the product of its volume V and pressure P equals a
constant number—i.e., PV = constant. Such a simple arithmetic relationship is valid for
nearly all gases at room temperature and at pressures equal to or less than one atmos-
phere. The branch of physical chemistry that is largely devoted to this subject is theo-
retical chemistry. Theoretical chemists make extensive use of computers to help them
solve complicated mathematical equations. Other branches of physical chemistry in-
clude chemical thermodynamics, which deals with the relationship between heat and
other forms of chemical energy, and chemical Kinetics, which seeks to measure and
understand the rates of chemical reactions. Electrochemistry investigates the interrela-
tionship of electric current and chemical change.

There are many other disciplines within physical chemistry that are concerned
more with the general properties of substances and the interactions among substances
than with the substances themselves. Photochemistry is a specialty that investigates the
interaction of light with matter. Chemical reactions initiated by the absorption of light
can be very different from those that occur by other means. Vitamin D, for example, is
formed in the human body when the steroid ergo sterol absorbs solar radiation; ergo
sterol does not change to vitamin D in the dark.

A rapidly developing sub discipline of physical chemistry is surface chemistry. It
examines the properties of chemical surfaces, relying heavily on instruments that can
provide a chemical profile of such surfaces. Whenever a solid is exposed to a liquid or
a gas, a reaction occurs initially on the surface of the solid, and its properties can change
dramatically as a result. Aluminum is a case in point: it is resistant to corrosion pre-
cisely because the surface of the pure metal
reacts with oxygen to form a layer of alumi-
num oxide, which serves to protect the inte-
rior of the metal from further oxidation. Nu-
merous reaction catalysts perform their func-
tion by providing a reactive surface on which
substances can react.

What does physical chemistry seek?

What is theoretical chemistry?

What does thermodynamics study?

What does electrochemistry investigate?

What other branches of physical chemistry do you know?
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REMEMBER:

How to make a plan for the text. (appendix, p.151)

1. Find and write down the key-words to each point of the plan. This should help you work
out the main ideas you want to focus on and how you’ll organize them. The outline
doesn’t have to be final—it’s okay if your structure changes throughout the writing pro-
cess.

2. Use bullet points or numbering to make your structure clear at a glance. Even for a short
text that won’t use headings, it’s useful to summarize what you’ll discuss in each para-
graph. Identify the topic sentence in each paragraph.

Task 9. Philosophy of matter in antiquity. Read and make a plan for this text.

Indeed, the philosophers of antiquity could have had no notion that all matter con-
sists of the combinations of a few dozen elements, as they are understood today. The
earliest critical thinking on the nature of substances, as far as the historical record in-
dicates, was believed to have been made by certain Greek philosophers beginning
about 600 BC. Thales of Miletus, Anaximander, Empedocles, and others propounded
theories that the world consisted of varieties of earth, water, air, fire, or indeterminate
“seeds” or “unbounded” matter. Leucippus and Democritus propounded a materialistic
theory of invisibly tiny irreducible atoms from which the world was made. In the 4th
century BC, Plato (influenced by Pythagoreanism) taught that the world of the senses
was but the shadow of a mathematical world of “forms” beyond human perception.

Alchemy

Three different sets of ideas and skills fed into the origin of alchemy. First was
the empirical sophistication of jewelers, gold- and silversmiths, and other artisans who
had learned how to fashion precious and semiprecious materials. Among their skills
were smelting, assaying, alloying, gilding, amalgamating, distilling, sublimating,
painting, and lacquering. The second component was the early Greek theory of matter,
especially Aristotelian philosophy, which suggested the possibility of unlimited trans-
formability of one kind of matter into another. The third of alchemy’s roots consisted
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of a complex combination of ideas derived from Asian philosophies and religions, Hel-
lenistic mystery religions, and what became known as the Hermetic writings (a body
of pseudonymous Greek writings on magic, astrology, and alchemy ascribed to the
Egyptian god Thoth or his Greek counterpart Hermes Trismegistos). It is important to
note, however, that Hellenistic Egypt is only one of several candidates for the home-
land of alchemy; at about the same time, similar ideas were developing in Persia, China,
and elsewhere.

The Renaissance saw even stronger interest in the science. The German-Swiss
physician Paracelsus practiced alchemy, Kabbala, astrology, and magic, and in the first
half of the 16th century he championed the role of mineral rather than herbal remedies.
His emphasis on chemicals in pharmacy and medicine was influential on later figures,
and lively controversies over the Paracelsian approach raged around the turn of the
17th century. Gradually the Hermetic influence declined in Europe, however, as certain
celebrated feats of putative aurifaction were revealed as frauds.

Phlogiston theory

Phlogiston in Ail
+

Ashes

% - —— F

x

?M@M@n Rich No Phlogiston

Phlogiston, in short, was thought to be a material substance that defined combus-
tibility. When metallic iron becomes red rust, it loses its phlogiston, just as a burning
log does. The ashes of the log and the red rust “ashes” (calx) of iron can no longer burn
because they no longer contain the principle of combustibility, or phlogiston. However,
iron calx can be converted back to the metal if it is strongly heated in the presence of a
phlogiston-rich substance such as charcoal. The charcoal donates its phlogiston (be-
coming ashes itself), while the calx turns into molten metallic iron. Thus, smelting
(reduction) of metallic ores could also be understood in phlogistic terms. Later phlo-
gistonists added respiration to the number of phenomena that the theory could eluci-
date. An animal breathes air, emitting phlogiston in an analogy to a slow fire, fueled
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by the phlogiston-rich food it consumes. Earth’s atmosphere avoids excess accumula-
tion of phlogiston because plants incorporate it into combustible plant tissues that can
then be used as animal food. Combustion, calcination, or respiration eventually cease
in an enclosed space because air has a limited capacity to absorb the phlogiston emitted
from the burning, calcining, or respiring entity.

The phlogiston theory became popular both because of its great success in ex-
plaining phenomena and guiding further investigation and because of a certain Enlight-
enment predilection for materialistic physical theories (the putative fluid of heat be-
came known as caloric, and there were other suggested fluids of electricity, light, and
so on). This materialist-mechanist trend can also be seen in the diffuse but powerful
influence of Newton and René Descartes on chemists of the 18th century.

Task 10. The chemical revolution. Do you know any chemists who are consid-
ered the genius of chemistry as a science? Give their names and their discover-
ies. Then read about some of them.

The new research on “airs” attracted the attention of the young French aristocrat
Antoine-Laurent Lavoisier. Lavoisier commanded both the wealth and the scientific
brilliance to enable him to construct elaborate apparatuses to
carry out his numerous ingenious experiments. In the course
of just a few years in the 1770s, Lavoisier developed a radical
new system of chemistry, based on Black’s methods and
Priestley’s dephlogisticated air.

Lavoisier first determined that certain metals and non-
metals absorb a gaseous substance from the air in undergoing
calcination or combustion and, in the process, increase in
weight. Initially, he thought that this gas must be Black’s
fixed air, for he knew of no other chemical species present in
ordinary air; moreover, fixed air was known to be produced
In smelting, so it seemed reasonable to think that it was present in the calx that was
smelted. At this point (October 1774), Priestley communicated to Lavoisier his discov-
ery of dephlogisticated air. Further experiments led Lavoisier to continuously modify
his ideas, until it finally became clear to him that it was this new gas, and not fixed air,
that was the active entity in combustion, calcination, and respiration. Moreover, he
determined (or so he thought, at least) that this gas was contained in all acids. He re-
named it oxygen, Greek for “acid producer.”

Lavoisier’s oxygen was in some respects the inverse of phlogiston. The keys to
Lavoisier’s success were twofold. First, he carefully accounted for all the substances,
including gases, entering into and emerging from the chemical reactions he studied by
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tracking their weights with the greatest possible precision. He knew to do this partly
from Black’s example, but he proceeded with a mastery that the science had never
before seen. Second, he established a simple operational definition of a chemical ele-
ment-namely, a substance that could not be reduced in weight as the result of any
chemical reaction that it undergoes. Oxygen, carbon, iron, and sulfur were now re-
garded as elements, along with close to 30 other substances. Lavoisier wrote a textbook
to promote the new oxygenist chemistry, Traité élémentaire de chimie (1789), which
appeared in the same year the French Revolution began. He and his associates also
developed a new nomenclature—essentially the one used today for inorganic com-
pounds—along with a new journal. As an aristocrat of the ancien régime and an investor
in a tax-collection agency, Lavoisier was executed in the Reign of Terror, but by that
time (1794), the chemical revolution that he had started had largely succeeded in re-
placing phlogistonist chemistry.

Atomic and molecular theory

Lavoisier’s set of chemical elements, and the new way of under-
standing chemical composition, proved to be invaluable for analytic
and inorganic chemistry, but in a real sense the chemical revolution
had only just begun. Around the turn of the century, the English
Quaker schoolteacher John Dalton began to wonder about the invis-
ibly small ultimate particles of which each of these elemental sub-
stances might be composed. He thought that if the atoms of each of
the elements were distinct, they must be characterized by a distinct
weight that is unique to each element. Although these atoms were
far too small to weigh individually, he realized that he could deduce /4}]‘/,% Zh o

their weights relative to each other — the ratio of the weight of an

atom of oxygen to one of hydrogen, for instance — by examining reacting weights of macroscopic
quantities of these elements. In fact, the laws of stoichiometry (combining weights of elements)
were just then being developed, and Dalton used these regularities to justify his inferences. His first
discussion of these issues dates to 1803, and he presented his atomic theory in the multivolume
New System of Chemical Philosophy (1808-27).

Dalton’s atomic theory was a landmark event in the history of chemistry, but it had a crucial flaw.
His procedure required that one know the formulas of the simple compounds resulting from the
combination of the elements. For example, analytical data of that day indicated that water resulted
from the combination of seven parts by weight of oxygen with one part of hydrogen. If the resulting
water molecule was HO (one atom of each element combining to form a molecule of water), then
the weight ratio of the atoms of these elements must be the same, seven to one. However, if the
formula were H,O, then the weight of an oxygen atom would have to be 14 times the weight of a
hydrogen atom. There was simply no way to determine molecular formulas at that time, so Dalton
made assumptions based on the simplicity of nature. He chose HO as his water formula and, there-
fore, seven as the relative atomic weight of oxygen.
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In 1808 the French chemist Joseph-Louis Gay-Lussac discovered that when gases combine
chemically, they do so in small integral multiples by volume. Three years later the Italian phys-
icist Amedeo Avogadro argued that this fact sug-
gested that equal volumes of gases contain equal Joseph Louis Gay-Lussac (1778 — 1850)
numbers of constituent particles (Avogadro’s [EESESPNte R T Eale

law), physical conditions being the same. This EJYEIEE:

idea provided a physical method of determining [EEGEVUREIEEIEEIEEE

certain molecular formulas. For instance, Gay- |iskalE it

Lussac had pointeo_l out t_hat exa(_:tly two volumes T .

of hydrogen combine with precisely one of oxy- [EPYSESNSETSTRTILY

gen to form water. If Avogadro was right, the for- EERERIETRICET R

mula for water had to be H2O. But this line of rea- [JESISEERZAUERC R

soning also led to the uncomfortable notion that kst

elementary gases had polyatomic molecules (O, el ML

H>, and so on), and therefore many chemists re-
jected Avogadro’s hypotheses.

gases.

By far the greatest of the early atomists was
the Swede Jons Jacob Berzelius, who ac- Jons Jacob Berzelius
cepted parts of Avogadro’s ideas and devel-
oped an elaborate version of chemical atom-
ism by 1826. It was Berzelius who in 1813
had proposed the alphabetic system for de-
noting elements, atoms, and molecular for- =
mulas, and the use of formulas as an aid for

studying chemical composition and reactions 20 Aug 1719 — T Aug 1848
began to blossom about 1830. However, dif-
ferent chemists were still making different assumptions regarding the formulas of simple com-
pounds such as water, and so, for decades, various inconsistent systems of atomic weights and
formulas were in use in the various European countries. Berzelius also developed a theory of
chemical combination based on the electrochemical studies that the invention of the battery
(1800) had spawned. He became convinced that all molecules were held together by the Cou-
lomb force, the electrostatic attraction between oppositely charged objects. (Berzelius assumed
that a molecule’s constituent atoms or groups of atoms were not neutral, and he called these
charged components radicals.)

In 1858 the young German theorist August Kekule then expanded this concept to carbon, not
only proposing that carbon atoms were tetravalent but adding the idea that they could bond to
each other to form chains, comprising a molecular
“skeleton” to which other atoms could cling. Ke-
kule’s theory of chemical structure clarified the
compositions of hundreds of organic compounds
and served as a guide to the synthesis of thousands
more. (The self-chaining of carbon atoms was inde-
pendently developed by the Scottish chemist Archi-
bald Scott Couper.) This theory experienced dra-
matic expansion when Kekule successfully applied D ., I Bt
it to aromatic compounds (after 1865) and after

Jacobus Henricus van ’t Hoff of the Netherlands and Joseph LeBel of France independently
began to investigate molecular structures in three dimensions—later called stereochemistry.

7™ SEPTEMBER - AUGUST KEKULE'S BIRTHDAY
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Task 11. Correct the information and find the Infinitives in the sentences.

1. Lavoisier continued the study of the system of chemistry, based on Black’s
methods and Priestley’s dephlogisticated air.

2. Lavoisier was the first to have determined that certain metals and nonmetals
absorb a gaseous substance from the air in undergoing calcination or combustion and,
in the process, decrease in weight.

3. Further experiments led Lavoisier to continuously modify his ideas, until it
finally became clear to him that it was fixed air, that was the active entity in combus-
tion, calcination, and respiration.

4. He and his associates also developed a new nomenclature—essentially the one
used today for organic compounds.

5. Around the turn of the century, the American Quaker schoolteacher John Dal-
ton began to wonder about the invisibly small ultimate particles of which each of these
elemental substances might be composed.

6. Dalton’s atomic theory was a landmark event in the history of chemistry, it is
considered to be absolutely correct.

7. In 1808 the French chemist Joseph-Louis Gay-Lussac discovered that when
solids combine chemically, they do so in small integral multiples by volume.

8. Three years before the Italian physicist Amedeo Avogadro argued that this
fact suggested that equal volumes of gases contain equal numbers of constituent parti-
cles (Avogadro’s law), physical conditions to be the same.

9. Butthis line of reasoning also led to the uncomfortable notion that elementary
gases had polyatomic molecules (O2, Hz, and so on), many chemists thought Avoga-
dro’s hypotheses to be correct.

10. Berzelius was the scientist to have proposed the figure system for denoting
elements, atoms, and molecular formulas, and the use of formulas as an aid for studying
chemical composition and reactions that began to blossom about 1830.

11. Berzelius assumed a molecule’s constituent atoms or groups of atoms to be
neutral, and he called these charged components radicals.

12. Kekule’s theory of chemical structure clarified the compositions of hundreds of
inorganic compounds and is admitted to be a guide to the synthesis of thousands more.

13. This theory experienced dramatic fall when Kekule applied it to aromatic
compounds and after Jacobus Henricus van ’t Hoff of the Netherlands and Joseph
LeBel of France independently began to investigate molecular structures in four di-
mensions—later called stereochemistry.

Was this information new for you?

Yes, itwas................. No, it wasn’t because... ... .....
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Task 12. Grammar revision
Translate into Russian paying attention to the use of Infinitive.

1. Robert Boyle was one of the first scientists to work with gases.

2. John Dalton was the first to deduce scientifically an atomic theory from the
experiment.

3. The English philosopher Francis Bacon (1561-1626) was the first to propose
the scientific method and tried to make sense from the observations.

4. Further physical evidence to support Bohr’s description of electron energy
levels can be seen from ionization energies.

5. A nice example to illustrate how one ligand can be replaced by another is the
addition of ammonia to an aqueous solution of copper (1) sulphate.

6. Some of the most satisfying problems to solve in chemistry consort in inter-
preting the data obtained for some compound from several different analytical tech-
niques to arrive at only one possible structural formula.

7. Friedrich Kekule (1829-1896) was the first to show that benzene could be
written in a cyclic or ring form using alternate double and single bonds between the
carbon atoms.

8. Glassware to be used in chemical analysis must be chemically pure.

9. The experiment to be carried is described in this article.

10. Copper was one of the first metals to be used by man.

11. The barometer is the device to measure pressure.

12. Another area to be explored is the use of photosynthetic organisms to nitro-
gen fixation

13. Steps to overcome this problem were taken.

Dmitri Mendeleev

Russian chemist Dmitri Mendeleev arranged the 63 known
elements into a periodic table based on atomic mass, which
he published in Principles of Chemistry (1869).

The widespread adoption of a single reformed set of atomic
weights for the 60-odd known elements appears to have AT
prompted renewed speculation on the relationships of the =7 e R
elements to each other, and various proposals for systems == ‘
of classification were developed in the 1860s. By far the
most successful of these systems was that of the Russian chemist Dmitry Mendeleev. In 1869 he
announced that when the elements were arranged horizontally according to increasing atomic
weight, and a new horizontal row was begun below the first whenever similar properties in the
elements reappear, then the resulting semi-rectangular table revealed consistent periodicities. The
vertical columns of similar elements were called groups or families, and the entire array was
called the periodic table of the elements. Mendeleev demonstrated that this manner of looking at
the elements was more than mere chance when he was able to use his periodic law to predict the
existence of three new elements, later named gallium, scandium, and germanium, which were
discovered in the 1870s and ’80s.

© Photos.com/Thinkstock
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Task 13. Fill in the blanks with the words from the text.

Russian chemist Dmitri Mendeleev arranged the 63 known elements into a peri-
odic table based on.......... , which he published in the scientific magazine.

The widespread adoption of a single reformed set of atomic weights for the
60-odd known elements caused great discussion on the......... of the elements to each
other, and different systems of classification were developed in the 1860s. The most
successful was that of Dmitry Mendeleev. In 1869 he announced that when the ele-

ments were arranged......... according to increasing atomic weight, and a new hori-
zontal row was begun below the first whenever similar properties in the elements re-
appear, then the resulting......... table revealed consistent periodicities. The...... col-
umns of similar elements were called................. , and the entire array was called the
periodic table of the elements. Mendeleev proved that he was able to use his periodic
law  to  predict the existence of ............... elements, later
named...........ocoeviiiiiiinnn. , which were discovered later.

Task 14. Find key sentence in each passage and combine them into a summary.
Writ it and then compare it with your partner.

Biochemistry, polymers, and technology

Organic chemistry, of course, looks not only in the direction of physics and phys-
ical chemistry but also, and even more essentially, in the direction of biology. The
brilliant German chemist Emil Fischer determined the nature and structure of many
carbohydrates and proteins. But the most dramatic discovery in the history of 20th-
century biochemistry was surely the structure of DNA (deoxyribonucleic acid), re-
vealed by American geneticist James Watson and British biophysicist Francis Crick in
1953-the famous double helix. The new understanding of the molecule that incorpo-
rates the genetic code provided an essential link between chemistry and biology, a
bridge over which much traffic continues to flow. The individual “letters” that make
the code—four nucleotides named adenine, guanine, cytosine, and thymine—were dis-
covered a century ago, but only at the close of the 20th century could the sequence of
these letters in the genes that make up DNA be determined en masse.

Empirical work on polymers had long predated Staudinger’s contributions,
though. Nitrocellulose was used in the production of smokeless gunpowder, and mix-
tures of nitrocellulose with other organic compounds led to the first commercial poly-
mers: collodion, xylonite, and celluloid. Great effort was also devoted to develop arti-
ficial substitutes for rubber—a natural resource in especially short supply during war-
time. Already by World War |, German chemists had substituted materials, though
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many were less than satisfactory. The first highly successful rubber substitutes were
produced in the early 1930s and were of great importance in World War II.

During the interwar period, the leading role for chemistry shifted away from Ger-
many. This was largely the result of the 1914-18 war, which alerted the Allied coun-
tries to the extent to which they had become dependent on the German chemical indus-
tries. Dyes, drugs, fertilizers, explosives, photochemicals, food chemicals (such as
chemicals for food additives, food colouring, and food preservation), heavy chemicals,
and strategic materiel of many kinds had been supplied internationally before the war
largely by German chemical companies, and, when supplies of these vital materials
were cut off in 1914, the Allies had to scramble to replace them.

Strategic materiel — technical equipment, hardware, machinery

Chemistry in the 21st century

Two more innovations of the late 20th century deserve at least brief mention, es-
pecially as they are special focuses of the chemical industry in the 21st century. The
phenomenon of superconductivity (the ability to conduct electricity with no resistance)
was discovered in 1911 at temperatures very close to absolute zero (0 K, —273.15 °C,
or —459.67 °F). In 1986 two Swiss chemists discovered that lanthanum copper oxide
doped with barium became superconducting at the “high” temperature of 35 K (238
°C, or —397 °F). Since then, new superconducting materials have been discovered that
operate well above the temperature of liquid nitrogen—77 K (=196 °C, or =321 °F). In
addition to its purely scientific interest, much research focuses on practical applications
of superconductivity. Today, chemists can maneuver atoms one by one with a scanning
tunneling microscope, and other techniques of what has become known as nanotech-
nology are in rapid development. The history of chemistry is an extraordinary story.

https://www.britannica.com/science/chemistry/Biochemistry-polymers-and-technology

Task 15. Can we say that everything in chemistry has already been discovered
and developed? In groups discuss and give your opinion.

Task 16. Grammar Revision
Task 16.1. Find passive sentences in the text and transform them into active.
The Fourth State of Matter
here are three classic states of matter: solid, liquid, and gas; however, plasma is

considered by some scientists to be the fourth state of matter. The plasma state is not
related to blood plasma, the most common usage of the word; rather, the term has been
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https://www.britannica.com/topic/food-additive
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https://www.britannica.com/technology/scanning-tunneling-microscope
https://www.britannica.com/technology/scanning-tunneling-microscope
https://www.britannica.com/technology/nanotechnology
https://www.britannica.com/technology/nanotechnology
https://www.britannica.com/science/chemistry/Biochemistry-polymers-and-technology

used in physics since the 1920s to represent an ionized gas. Lightning is commonly

seen as a form of plasma. Plasma is found in both ordinary and exotic places. When an

electric current is passed through neon gas, it produces both plasma and light. Light-

ning is a massive electrical discharge in the atmosphere that creates a jagged column

of plasma. Part of a comet's streaming tail is plasma from "

gas ionized by sunlight and other unknown processes. The 0 =)
Sunis a 1.5_—mi||ior_1ki|<_)meter ball of plasma. It is h_eated by \@% W 0K 1>
nuclear fusion. Scientists study plasma for practical pur-
poses. In an effort to harness fusion energy on Earth, phys-
icists are studying devices that create and confine very hot
plasmas in magnetic fields. In space, plasma processes are
largely responsible for shielding Earth from cosmic radia-
tion, and much of the Sun's influence on Earth occurs by
energy transfer through the ionized layers of the upper at-

mosphere
https://www.upjs.sk/public/media/3499/English-for-Chemists.pdf

Task 16.2. Translate the sentences, paying special attention to predicates in the
passive voice.

1. In his book emphasis is placed on the localization problem. 2. Reference was
made of his earlier publication. 3. Mention is made of an improved version of this
method. 4. An important contribution was made to the study of this phenomenon.
5. Care must be taken to assure that an even number of logical inversions occur. 6. An
attempt was made to redefine the previous year's budget. 7. In their discussion no ac-
count was taken of the environmental conditions. 8. Advantage is often taken of the
effect of temperature on solubility. 10. In deriving these formulas no allowance was
made for temperature increase. 11. In the following notice is chiefly taken of the former
point. 12. Special attention has been called to the research work. 13. Steps are taken to
diminish friction. 8. The point of equilibrium however is tremendously influenced by
the temperature. 9. The results were affected by the presence of impurities. 10. This
phenomenon has been dealt with by several researchers. 11. In ethers and similar sol-
vents the frequency was unaffected. 12. No difficulties were met at all. 13. The reaction
was followed by measuring temperature. 14. The experiment will be followed by test-
ing the end product. 15. This usage is not followed in carbohydrate chemistry.
16. Hamilton's discovery was quickly followed by other new algebras. 17. No amount
of selected examples, however convincing, can be relied upon. 18. What is watched or
waited for seems too long in coming. 19. As far as other compounds of this series are
concerned they will be dealt with in another chapter. 20. While such special cases are
rather easily dealt with the general problem is considerably more difficult.
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Task 16.3. Translate the following sentences, paying attention to the forms of
the passive voice:

a) 1. Never ask pardon before you are accused. 2. Little thieves are hanged, but
great ones escape. 3. What may be done at any time will be done at no time. 4. Nature
Is often hidden; sometimes overcome; seldom extinguished (F. Bacon). 5. Goodness of
an object is defined by its relation to other objects. 6. This is rooted in instinct.
7. A mechanical method was substituted for an electric one. 8. For the estimations use
will be made of a hypothetical reference model. 9. The distinction between cause and
effect cannot be established or altered by any authority, external or internal. 10. The
decision is reached by balancing pleasures against pain. 11. From now on it is assumed
that the machines under consideration are strongly connected. 12. Many materials now
commonly used were not even thought of thirty years ago. 13. Biological methods of
purifying water are given much attention to by scientists. 14. The range of application
of gas chromatography is wide and most substances boiling under 300°C can be dealt
with readily. 15. Their defeat was utter and awful. Mercy was not thought of.
16. In gaseous reactions the equilibrium position is largely influenced by pressure.
17. The qualitative examination of an organic compound is followed by a quantitative
analysis. 18. Questions can be asked and answered, but unfortunately the questions
asked and those answered are frequently not the same.

b) Difficult cases of passive voice translation:

1. The question of the laws of resistances in circuits may now be turned to.
2. Many materials now commonly used were not even thought of thirty years ago.
3. Biological methods of purifying water are given much attention to by scientists.
4. 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. 5. The range of application of gas chro-
matography is wide and most substances boiling under 300 °C can be dealt with read-
ily. 6. Political and economic penetration was soon followed by outright annexation.
7. Newton's "Particle Theory" is sometimes referred to as the "Corpuscular Theory"
since corpuscles are very small particles. 8. Their defeat was utter and awful. Mercy
was not thought of. 9. In the reactions with acid chlorides the zinc became coated with
a dark oil. 10. The book was terribly bad, it was just a chance that it got published.
11. Mathematics, astronomy and physics were the first sciences to get organized and
defined. 12. Every breach of rules was dealt with as a breach of the law and punishment
was proportionally severe. 13. In statics, whether of solids, liquids or gases, and in heat,
the bodies which are dealt with have no accelerations, and Newton's second law is not
required. 14. When exposed to a beam of light this movement becomes oriented in the
direction of the beam, and on a vertical surface it becomes directed by gravity. 15. The
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speed with which arithmetic operations are performed is affected by a number of fac-
tors. 16. In gaseous reactions the equilibrium position is largely influenced by pressure.
17. The qualitative examination of an organic compound is followed by a quantitative
analysis. 18. For detecting excessively low address release time the procedure given
below can be followed. 19. Questions can be asked and answered, but unfortunately
the questions asked and those answered are frequently not the same.

Task 17. Work in groups of two to three students. Make the presentation on one
of the topics listed below. (Appendix, p. 146)

Fpynnas 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

| Nepuon
1 2
1 H He
5 B a4 5 6 7 8 9 10
Li Be B C N (0] F Ne
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc T v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

By 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54

Rb Sr Y zZr Nbh Mo T Ru Rh Pd Ag Cd ] Sn Sb € | Xe
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Cs Ba Hf a w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
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Ancient chemistry
1. Phlogiston chemistry
2. The chemical revolution (17-18 century)
3. Chemistry in the 21% century.

Task 18. Comment on the following statement.

“What the ocean was to the child, the Periodic Table is to the chemist.” — Karl Barry
Sharpless.

The Periodic Table and the Periodic Law

The story of how D. I. Mendeleyev established the Periodic System of Elements
has long been a matter of great interest to research workers.

When Mendeleyev began to teach at St. Petersburg University, chemistry was still
far from being the well-ordered? and harmonious branch of science that we know today.
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The great majority of scientists were firmly convinced that atoms of different el-
ements were in no way connected with each other, and that they were quite independent
particles of nature. Only a few advanced scientists realized that there must be a general
system of laws, which regulates the behavior of atoms of each element. However, the
few attempts made by Beguyer de Chancourtois, Newlands, Lother Meyer and others
to find a system of laws controlling the behavior of atoms were unsuccessful and exer-
cised no influence on Mendeleyev, the future founder of the Periodic System of Ele-
ments.

"Mendeleyev was a man who could not bear any kind of disorder and chaos,"
writes Academician A. A. Boikov. "This is why at the beginning of his course in chem-
istry at St. Petersburg University, where he had been appointed to the department of
chemistry, D. I. had to establish the order in the chemical elements.”

By comparison of chemical properties of different elements, researchers had long
ago discovered that elements could be placed in several groups according to similarity
in their properties.

Mendeleyev applied in his system the principles that he developed and included
in his table the listing of the elements according to increasing weights.

Because he had the insight to see that many elements had not yet been discovered,
he left open spaces in the Periodic Table. For example, he predicted that an unknown
element with atomic weight of 44 would be found for the space following calcium.
And in 1879 the Swedish chemist Lars Fredric Nilson discovered scandium.

Mendeleyev's table developed into the modern Periodic Table is one of the most
important tools in chemistry. The vertical columns of the modern Periodic Table are
called groups and the horizontal rows are called periods. The atomic number of an
element is the number of protons in the nucleus of the atom of that element. The mod-
ern Periodic Table not only clearly organizes all the elements, it lucidly illustrates that
they form "families" in rational groups, based on their characteristics.

Task 18.1. Look through the text again and find the sentences where the author
describes the following facts:

1. Mendeleyev could foresee the existence of new elements because he was very
gifted.

2. Scientists of Mendeleyev's time didn't believe that elements are connected
with each other.

3. Mendeleyev’s character made him order the elements.

4. Mendeleyev’s work on the Periodic Table and the Periodic Law has long in-
terested scientists.
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5. There were some scientists' attempts to find a system to order the elements
but they failed.

6. Thanks to Mendeleyev modern chemistry uses the clearly developed Periodic
System as the main instrument.

Task 18.2. Answer the following questions choosing the correct answer out of the
given ones:

1. Where did Mendeleyev start ordering the elements?
1. at school;
2. at St. Petersburg University;
3. abroad.

2. Why did Mendeleyev turn to ordering the elements? Because:
1. other scientists' attempts failed;
2. he had a talent;
3. he didn't like disorder.

3. What did the researchers try to do to find some order of the elements?
1. they compared different properties;
2. they read scientific literature;
3. they denied the earlier attempts of the scientists.

4. How did Mendeleyev list the elements?
1. according to their names;
2. according to their atomic weights;
3. according to their chemical symbols.

5. What did scientists of Mendeleyev's time think about atoms of different elements?
1. they were independent particles of nature;
2. they were closely connected;
3. they belonged to a well-ordered system.

Task 18.3. Answer the questions.

1. Why is the Periodic Law considered the basis for the Natural System of Ele-
ments?

2. What is the modern wording for the Periodic Law?

3. What is the reason for periodic dependence of the properties of elements and
their compounds upon the charge of an atomic nucleus?

132



APPENDIX

PART 1. Glossary

science — ecTeCTBEHHAsl WIIM TOYHAs HayKa
(pu3uka, XUMHsI, MaTEMaTHKA, [ICUXOJIOTHS 1
T.1.), T.€. TaKas B KOTOPOU MPEBATHUPYIOIIYIO
POJIb HTPAET IKCIICPUMEHT.

scientific — HayuHbIii (HO OTHOCSIIUICS K 00-
JIACTH €CTECTBCHHBIX MJIA TOYHBIX HAYK)

scientist — yueHnslit (paboTaromuii B 0061acTu
€CTECCTBCHHBIX NJIN TOYHBIX HaYK)

STEM (fields / disciplines) — Tounbie Hayku
(coxp. ot science, technology, engineering and
mathematics)

humanities / humane studies / (the) arts /
soft sciences / scholarship / schol — rymanu-
TapHBIE HAYKU

humanitarian — rymanutapHsIii

scholar — yuensiii (paboTaroriuii B 001aCTH
T'yMaHUTAPHBIX HAYK); SKCIIEPT B KAKOK-TO 00-
JacTy.

theory — reopus

theoretical — Teopernueckuit
applied — npuxagHoit
doctrine — mokTpuHa, yueHHE
hypothesis, hyp — runoresa

principle — mpuHImn

method — metox (peamonaraeT cie0BaHue
CTPOTHMM IIpaBUJIaM)

methodology — metomomorus
methodic — meroauka
approach — moaxon

research — nccnenoBanue

to research — uccnenosarsb
to invent — uzobpectu

to discover — oTKpbITh
analysis — ananu3

to analize — ananu3upoBatb
experiment — sKkcriepuMeHT
experimental — skcriepuMeHTaTbHBIH

to carry (out) / conduct / perform / make /
run an experiment — mpoBOAUTH YKCIICPH-
MEHT

to test — ucnbITHIBaTH
testing — ucneiTanue
to develop — paspabarsiBath

result, outcome — pesynbraT (MCCICIOBAHMS)
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Names of Sciences and Humanities

Sciences

anatomy — anatomus

anatomic — aHaTOMHYECKUI
anatomist — anatom

astronomy — acrpoHoMust
astronomical — actponoMu4ecKuii
astronomer — actpoHOM

biology — 6uomorus

biological — 6uomoruueckuit
biologist — 6uosor

botany — 6oTanuka

botanical — 6orannueckmii
botanist — 6oranuk

geography — reorpadus
geographical — reorpaduueckuii
geographer — reorpag

geology — reonorus

geological — reonornyeckuii
geologist — reosor

petroleum geologist — nedTsiHEK
zoology — 300m0rus

zoological — 300m0rnueckwmii
physicist — puzux

chemistry — xumus

chemical — xumuueckmii
chemist — xumuk

ecology — skostorus

zoologist — 300101

logic — soruka

logical — moruueckuit

logician — noruk

medicine — meaunrHa

medical — meauIHCKHiA
mathematics — maremaruka
mathematical — maremaTnueckuit
mathematician — maremaTuk

education science / pedagogics / pedagogy;
paedagogy — negaroruka

programming — nporpaMMHpOBaHKe
programmer — mporpaMMHCT
psychology — mcuxosmorus
psychological — ncuxomoruaeckuit
psychologist — ncuxosor
sociology — coruonorus
sociological — commonornyeckuii
sociologist — cormosor

physics — pusuka

physical — pusuueckuit

ecological — sxomornyeckuii
ecologist — skoJsor

€CoNoMIcCs — 3KOHOMHMKA
economical — sxoHOMHUYeCKuit
economist — 3KOHOMHCT

134




Studies

study — nayuHsbIil TPy A
work — Hay4uHnas pabora
monograph — monorpadus
article, paper — cratbs
thesis — muccepranus

Phd thesis — nokropckas / kaHauaTcKas Tuc-
ceprars

master thesis — marucrepckas aucceprarus

graduation work / paper / graduate work /
pasr. graduate research — aumiomuast pa-
6orta, mpoekt, BKP, BAP u T.11.

course work / coursework / term thesis /
term paper — kypconas paboTa, KypcoBoi
MPOEKT

report / proceedings / contributions — mo-
KJ1aJ1, cooOrieHue (Ha KOH(EpeHIINN)

collection of scientific / humanity / research

articles / papers — c6. Hay4HbIX cTaTeit

collection of scientific / humanity / research
works / studies — c0.1. Tp.

scientific review / academic journal / scien-
tific journal / scientific magazine — HayuHsIii
JKypHal

citation index — UHIEKC TUTUPOBAHHUS
title — 3arosnoBok, Ha3BaHMe (CTATHH)
keywords — kimo4eBbie clioBa
abstract — anHoTanus

IMRaD — ocHOBHBIE YacTu HAyYHOU CTaTbU
(ckopamenue ot introduction, methods,
results, and discussions)

introduction — BBeieHne

body — ocHoBHas yacTh (Hay4HOrO Tpy/a)
results — pe3ysbraThl

conclusion — 3akmodyenue

references — CCBIJIKH, CITMCOK UCTOYHUKOB

Degrees

degree — yueHas cTerneHb
title — yuenoe 3Banue
PhD — kanauaar win JOKTOp HayK

assosiate professor — axproHKT-1Ipodeccop,
IIPpUMEPHO COOTBETCTBYCT 3BAHUIO JOLICHTA

professor — mpodeccop

assistant professor — npuMepHO COOTBET-
CTBYET JOJDKHOCTHU CTApUICTO IIPEIIOJaBaTCIIA

academic — akageMuK

Bachelor of Arts — 6akanasp

Master of Arts — maructp

person defending a phd thesis — aucceprant
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Scientific terms in English

Mathematics

algebra — anre6pa
geometry — reomerpus
point — Touka

circle — xpyr

square — kBaapar
triangle — TpeyronbHuK
diagonal — auaronans
diameter — nuamerp
radius — paauyc

angle — yron

parallel — mapamnens
area — ruromiab
perimeter — nepumMeTp

plane — mockocTh
difference — pasuura
quantity — Benu4nHa
infinity — 6eckoHEYHOCTH
line — muHwMst

segment — orpe3ok
mathematical single — maremaTrueckuii 3HaK
fraction — apo6n

root — kopeHb

power — CTencHb
equation — ypaBHeHue

solve — pemuth

Physics

analysis — ananu3

study — uccenoBanue
assumption — npeanoaoxeHue
energy — sHeprus

atom — arom

particle — yactuma
electron — anexrpon
neutron — HEUTPOH
proton — nmpoTon

charge — zapsig

electric — snexTpuyeckuii
current — Tox

direct — nocTossHHBIN

direction — manpaBieHue
inertia — uaepius

mass — macca

power — cuna

resistance — conporuBicHue
Stress — HanpsiKeHue
acceleration — yckopenue
frequency — uactora
properties — cBoiicTBa
relative — oTHOCHTE IBHBII
nuclear — snepHbIit

radiation — paguars

Astr

onomy

space — KocMoc
asteroid — acrepoun
meteorite — mereopur
comet — komera

flare — Bcbimka

black hole — yepnast apipa
nebula — rymannoCTH
pulsar — nynbcap

quasar — ksazap

orbit — opbura
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planet — ranera

planetoid — manas mranera
satellite — cyTHHK

star — 3Be3a

constellation — co3Be3ue
cluster — 3Be3qHOE CKOILIEHHE
galaxy — ramakTuka

local group — mecTHas rpynma rajiakTuk

eclipse — 3atmenue
astronaut — actponaBT
observatory — odcepBaTopust
telescope — Teneckorn

space exploration — kocMuueckue ucciaeI0Ba-
HUA

escape velocity — kocMuyeckast CKOpOCTh

light-year — cBeroBoii rox

Geography

map — xapra

city — ropon

country — crpana
continent — KOHTHHEHT

ocean — okeaH

sea — Mope
lake — 03epo
river — peka

island — octpos
north — cesep

degree of latitude — rpamyc mupoThI
degree of longitude — rpamyc 10aroTHI
time zone — gacoBoii mosic
hemisphere — momymapue

equator — skBarop

landform — ¢opma penbeda

coast — mobepexne

bay — 6yxTa

canyon — KaHbOH

desert — mycThIHs

south — ror dale — nonuua
east — BocTok cliff — yrec
west — 3anan

Biology

biosphere — 6rochepa
ecosystem — skocucrema
diversity — paznoobpasue
Species — BHJ

bacteria — 6akrepus
Virus — Bupyc

embryo — smM6puon

cell — knerka

dermis — nepma

tissue — TkaHb

DNA — JTHK

genome — reHom

receptor — penenrop

plasma — masma
organelle — opranemnna
chromosome — xpomocoma
absorption — morsorienue
excretion — BeIgEIECHNE
respiration — gprxanue
atrophy — arpodus

life cycle — sxu3HeHHBIH UK
instinct — uHCTHHKT
evolution — sBosronus
mutation — myTarus

extermination — yHnuToxXeHue
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Chemistry

chemistry — xumust

science — Hayka

analysis — ananu3

aggregate state — arperatHoe COCTOSIHUE

relative atomic mass — oTHOCHUTEIbHAS aTOM-
Hadg Macca

valency — BajieHTHOCTb

ion — vou

metal — metasmn

nonmetal — vemerann

atom — arom

molecule — monexyna

symbol of element — cumBoi smemenTa

chemical bond — xumuueckas cBs3b

chemical equation — xumuueckoe ypaBHeHUE

chemical equilibrium — xumu4eckoe paBHOBe-
cue

chemical element — xumuueckuii 31eMeHT
chemical properties — xumuueckue CBOHCTBA
chemical reaction — xumndeckas peakuus
chemical formula — xumuueckas popmyia
substance — BemmecTBo

simple substance — npocToe BerecTBO
complex substance — cioxxHoe BerecTBo
synthesis — cunTe3s

periodic law — nepuoauueckuii 3aK0H

periodic table — meproanueckas tabmuia

Geology

geological relevance — reoornueckas 3Haun-
MOCTbH

geometallurgy — reomeramayprus
groundwater — moa3eMHbIE€ BOJIBI

high technology applications
NMPUMEHEHHUE — BLICOKOTEXHOJIOIMY-
HBIX OTpacCisax

land distortions — gedopmanuu IOBEpXHO-
ctu (3emun)

Layer geology — reomorus / reonorunyeckoe
CTPOCHUE IIACTOB

mining environment — ropHas MpOMBIIILICH-
HOCTh

stiffness of the rock —kectkocTh mOpoOIBI

local capacity — mecTHBIE BO3MOKHOCTH

volcanic field — Bynkanuueckoe mose
unrisked resources — mokasaHHbIE 3aITachl
brittle crust — xpynkas 3emHast Kopa
calcarious deposits — H3BECTKOBBIC OTIOKCHHS

competent formation — ycToiiuuBbIii mact

continental drift — apeiid maTepukon
Earth Sciences — nayku o 3emie

earthquake fault line -nmuHus TekroHMYECKOTO
cOpoca

eccentricity azimuth -a3umyT 0OJIBIION OCH

iron minerals — kexe3ocoaep Kaiiue MUHE-
paJibl

iron occurring in the bedrock — 3anexu xe-
JI€3a B KOPCHHBIX ITOpOoaAax
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Discussion Phrases
1. Starting your discussion

Let’s begin/start with ...

Shall | start? / Yeah, go on.

Shall I go first? / Of course, go ahead.

Is it okay if | start? / Sure, no problem.

Bob, I think you know a lot about [topic]. What’s your opinion on it?
Would you like to go first? / Yes, why not?

Would you like to begin?

Which one shall we start with?

What do you think, Bob?

2. Expressing your opinion

As for me / As to me, ... It seems to me that...

As far as ’'m concerned,... It goes without saying that ...

I believe/think that... I am under the impression that ...
[ am of the opinion that ... In my opinion,...

I have the feeling that ... In my view...

| have no doubt that ... If you ask me,...

I hold the view that My own feeling on the subject is that
| think / consider / find / feel / believe

/ suppose / presume / assume that ... From my point of view, ...

I guess that ... The way I see it,...

I suppose... To my mind, ...

I would say that...

3. Moving to the Next Item/ Changing the subject

Ah, that connects with the next topic.

As for + one of the options

As to + one of the options

As regards + one of the options

How do you feel about that one?

In relation to + one of the options

I wonder if we can compare [current topic] to [new topic]?
Regarding the question of the task,
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Shall we move onto [topic] now?

So what about [topic]?

[Topic] is pretty similar to the last one — maybe we can skip it for now?
We still need to discuss [topic].

What about this one? [pointing to topic]What do you think about this idea?
We’re running out of time, so let’s move on.

With regard to + paraphrased question

4. Ending Your Turn/ asking for your partner’s your opinion/asking for clarifi-
cation

Don’t you agree? «statement», right?

Do you have anything to say about How about...?

that? What about...?

Do you have anything to add to that? What’s your take on...?

Do you think...? What do you think?

Do you believe that...? What do you think about...?
Did | forget anything? What’s your opinion?
«statement», don’t you think/agree? What do you reckon?
«statement», wouldn’t you say so? Do you get what | am saying?
«statement», wouldn’t you agree? Where do you stand on this?

5. Interrupting

Excuse me, May | please interject

Excuse me, May | please add

I’'m sorry, but ...

I’m sorry to interrupt, but...

I don’t mean to intrude

Just a second...

Sorry to interrupt but...

Can/May | add something?

While that is an important point its also important to add

6. Phrases to keep a discussion going

Let’s get back to ...
As we just heard ...
Where were we?
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7. Agreeing

I am at one with you on that point.
| guess so!

| fully agree.

I couldn’t agree more.

I was just thinking that!

| was just going to say that!

| (totally) agree with you.

| see it that way, too.

I think so, too.

| have no objection.

| have come to the same conclusion.
| hold the same opinion.

| share your view.

| suppose so!

Exactly!

8. Disagreeing

I think it would be better to...

I’m not so keen on that.

I don’t really agree with you there.

I don’t share your view.

I don’t think that’s quite right.

I’'m sorry, but [ don’t agree.

I’'m afraid I don’t see it the same way.
| am afraid that is not quite true.

I’m sorry but I have to disagree.

I’m with you on that, however...

| think otherwise.

| guess not

| suppose not

I see what you’re saying, but I suppose
[ would add that...

Of course not
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Fair enough!

Good point.

That’s just what I was thinking.
That’s (absolutely) true.
That’s a great idea.

That’s just it!

You’re totally right.

You’re dead right.

You’re (absolutely) right.
Yes, | see what you mean.
Yes, of course.

Why not!

You hit the nail on the head!
Spot on!

Definitely not

You may be right, but | have a different
view.,

Yeah, but, the thing is...

Maybe, but what about...?

May I also suggest that...

For one thing...[reason 1] And for an-
other... [reason 2]

That might be true, but I’'m not sure |
agree with you.

The problem with what you said is...
Weeeeeell maybe, but...

To be honest...

Fair enough, but...

| see your point... but



9. Reaching a Decision/ Concluding the discussion

Are we both in favor of [topic]?

For these reasons,

I guess you think we should choose [topic]?
I don’t think we’re going to agree on this!

| believe we have an agreement, don’t we?
In conclusion

In a nutshell,

Let’s agree to disagree!

Okay, so we agree.

So then, what do you think is the best one?
So, do we have an agreement?

Shall we stick to...?

Shall we agree on..?

Thus,

To sum up

The bottom line is...

Well, I think it’s definitely not [topic]We can eliminate [topic] right away. Don’t you
think?

10. Conversation fillers

I’ve never really thought about that, but I suppose...
Let’s me consider this for a moment, it’s quite complicated...
to be honest that’s not a question I’ve ever thought about before...
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Summary and Review

Summary — KPAaTKo0€ H3J0K€HUEC B IIMCbBMCHHOM BHAC COACPKAHHA TCKCTA.
HpI/I 9TOM MaTcpural HU3JaractCsa C IMO3ULUKU aBTOpa OpUTHMHAJIa U HC COACPKUT IBJIC-
MCHTOB MHTCPIPCTAUN NI OLICHKH.

Heanto pedepara sBrsgeTcs 3aMeHa MEPBOUCTOUYHUKA, YTOOBI Y YUTATENS MOSBU-
J1aCh BO3MOXXHOCTh COEpedb BpeMsl IPU 3HAKOMCTBE C OOBEKTOM OMHUCAHUSI.

Ha3nauenmue:

1) ocBeTUTH OCHOBHYIO HH(POPMAIIHIO, 3aKIIFOUCHHYIO B TEKCTE;
2) onucarh OpUTHUHAT;

3) OBITH HICTOUHUKOM JIJISI CIIPABOYHBIX MATEPHAJIOB.

Ilnaun pedepara:

1. BEIXO/IHBIC TaHHBIC NCTOYHUKA;

2. Tekct pedepara, T.€. TeMa, OCHOBHAS MBICIIb, KPATKOE U3JI0KEHUE COJICPIKAHNUS;
3. pe3yabTaThl U BEIBOJIBI.

[Tpumepnsiit 00bEM pedepata — 10-15% pedepupyemoro Tekcra.

AJITOPUTM cocTaBieHusi pedepara:

a) MPOYHUTATh BECh TEKCT U TOMBITATHCS TIOHATH €T0 COACPKAHUE U CMBICIT;

0) mepecka3aTh OCHOBHBIE TE3UCHI TEKCTA CBOMMHU CIIOBAMU;

B) O0BEIMHUTH BCE MPEIIOKCHHS, OPTAaHU3YSI TEKCT COTJIACHO MOPSIAKY OCHOB-
HBIX HJIell OpUTHHAJIA.

Kaume nist Hamucanus pedepara:

The object (purpose) of the text (paper) is
- to discuss

- to describe

- to show

- to determine

The present paper discusses some problems relating to...

..................... deals with some aspects of...

...................... provides information on...

...................... is devoted to...

...................... is concerned with...

Introduction: The paper begins with a short discussion...
To begin with, the author...
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The body of a summary: Then follows a discussion on...
Next, the author tries to...
It must be noted that...
Then comes the problem of...
Conclusion: The conclusion is that...
To sum up...
Finally, the author admits. ..
The final paragraph states...

Review — AHHOTAIUA — CaMOC KpPAaTKOC HU3JIOKCHUE INIaBHOI'O COACPIKAHUA TICP-
BUYHOT'O JOKYMCHTA, COCTABJICHHOC B PE3YJIbTATC KOMIIPCCCHUU TCKCTA OpUTUHAJIA U B
HCCKOJIbKHUX CTPOUYKaAX JAOMICC IIPCACTABICHUC O CI'0 TCMATHUKCE.

Ha3nayeHue — aHHOTAIMS HE MOKET 3aMCHUTH TEKCT OpUTHHAIA, OHA JIUIIIb JaéT
BO3MOXXHOCTh YUTATEIIF0 COCTAaBUTh MHEHHE O IIEJIECO00Pa3HOCTH 0oJiee JCTATbHOTO
03HAKOMJICHUS C MAaTECPHAJIOM.

Pa3mep — 30 — 40 cnoB (500 meyaTHBIX 3HAKOB)

Ilnan:

1) BBIXO/IHBIC JTAHHBIC;

2) TeMa, OCHOBHbBIC TIOHSTHSI;

3) KkpaTkoe coliepKaHUe, OTIIMYUTEIbHBIC YePThl TOKYMEHTa, T.e. TO HO-
BOE, UTO HECeT B cebe MaTreprall U OCOOCHHOCTH €T0 TI0/a4H;

4) BBIBOJIBI,

5) untaTenapcKas ayAUTOPHSL.

AJITOPUTM COCTABJIEHUS] AHHOTALMU:

a) IPOYMUTATh TEKCT;

0) pa3aenuTh TEKCT Ha IOTUYECKHUE YACTH;

B) oTBeTHTH HA Borpoc: O uém tekct? ChopmynupoBaTh TeMy. 3anucarh
OTBET B 12 MpeJI0KEHUSAX, UCIIOJIb3YS KIIHIIIE.

I') OTBETUTh Ha Bompockl: KakoBa 1enb 1 Ha3HAYEHUE JaHHOrO TeKcTa?
Kak BbI orieHuBaere coaepkanue Tekcra? Crenaite CBOM BBIBOJIBI O
€ro HOBU3HE, BaXKHOCTH, JOCTOMHCTBAX U HEIOCTaTKax B 2 -3 mpealio-
KEHUSAX.

Ormmuus pedepara or aHHOTANUU: pedepaTr CTPOUTCS HA OCHOBE KITFOUYEBBIX
(dbparMeHTOB U3 TEKCTa OpUTHHATA. AHHOTAIUS MHIIETCS CBOMMH CIOBaMU, MTOATOMY
OHa HOCHUT OTIIEYATOK CYOBEKTUBHOCTU U OLICHKHU.
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HeKOTOpLIe KJIMIIC IJI1 HAMMCAHUA aHHOTAaIluN.

This article / text / extract / paragraph deals with....
touches upon the problem of ...
is concerned with ...
centers around the issue...
is about ...
is devoted to ...
gives information on.....
The author points out ...
stresses ...
argues ...
describes ...
discusses...
gives the classification of ...
looks at...
examines. ..
demonstrates....
illustrates....

JlomoJTHUTEIbHbIE KIHIIIE:

In my opinion...

To my mind...

It is possible to understand that...

This tells us almost for certain...

In spite of all these differences...

In conclusion I would like to state the main problem...
The author concentrates on a wide range of things, which raise special problems...
The paper is interesting...

The paper is of importance...

It is valuable\ invaluable...

It is up-to-date\ out-of-date...

The article is useful\ useless

The article is informative

The article gives interesting facts about...
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Presentation

OcHoBHas LIeNb MPE3EHTALMH — Iepeaya coo0IeHus/ nHpOopMauuu ay AUTOPUU.

Iloozomoexa Kk npezenmayuu

e [Ipexne Bcero, mogymaire, kmo 0yoym Bawu cnywamenu, 0yiet 11 UM UHTe-
pecHo Baiie cooOuienue, u kak oHU OyyT pearupoBarh Ha To, YTo Bbl coOupaerech um
COOOIIHUTB.

e OueHb NOJIE3HO 3apaHee nocmMompemsy ayoumopuio, B Kotopoil Bel Oynere ne-
JaTh npe3eHTanuo. Hajno onpenenanTs, JOCTaTOUHO JIM MECT B ayJIUTOPUH, TJ€ pa3me-
CTUTh HarJsiIHbIE TOCOOUs (Rocmepel, cpagpurku, madauyvl v T.1.).

e [loxymaiite, kakoe oOopynoBanue Bam notpedyercs (ayouo, eudeo, myavmu-
MeouiiHoe, nPOEeKmop ¢ IKPAHOM 0J151 0EMOHCMPAYUU C1ANI008 U T.]1.).

e C caMoro Hayayia HaJl0 3HaThb PeciameHm npe3eHmayuu, T.€. CKOJIbKO BpEMEHH
JIO0JIKHA ITUThCS Balla npe3eHrtanus. [lomHuTe, yTO Mpe3eHTalus He YuTaercs, a "npo-
20eapusaemca', 4TO 3aHUMAET ropaszio OoJbllIE BPEMEHM, MOITOMY HE CTapaiTech
NPEICTABUTH CIUIIIKOM MHOTO MaTepuana

e XpOHOMETPUPYHTE CBOIO IPE3CHTAIUIO U, AeJast €€, MOIb3YHTECh TOJIBKO 3aMET-
KaMM Ha HEOOJBIINX JUCTaX OyMaru, noJqoOHbIX OTKphITKaM. Hu ¢ koem ciyuae ne uu-
maiime c aucma c nOJAHLIM mekcmom!

OcHoBHbIe TTpU3HAKU 3¢ PEKTUBHON MPE3CHTALINT
Opzanuzayusn
— sicHO 0003HavYeHa
— sM(asza Ha HAYaJI0 U KOHEI]
— pe3tome/ TTOABEICHUE UTOTOB U 3aKITI0UEHUE
— YeTKOE COOJIIOICHUE pPerjlaMeHTa
Ilepeoaua coobuienun, manepa npousHeceHus
— I'POMKOCTb, CHJIa ToJIoca
— TEMII U Pa3HOOOpa3rue CKOPOCTU FTOBOPEHHUS
— JIOTUYECKOE YJIapEHUE U UHTOHALMS JIJIS BBIACICHUS
— YBEPEHHOCTh
— IPY’KECKUM TOH
A3k mena u ycecmos (HeeepoaIbHbBIE CPEOCmEa nepeoaiu cooouLeHus)
— BU3YaJIbHBIA KOHTAKT C ayIUTOPUEHN
— 1mo3a
— KECTBI
A3vik
— COOTBETCTBYIOIIUIA YPOBEHbD SI3bIKA
— rpaMMaTHYeCcKas MPaBUILHOCTh PEYH U MPABMILHOCTH MPOU3HOIICHUS
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— JUIMHA TpejioxkeHuit (hpasbl T10IKHBI OBITh KOPOTKUMHU U JIETKO BOCTIPHU-
HHUMAaEeMbIMHU )
Humepec npezenmayuu 013 ayoumopuu
— BBIOOpP TEMBI
— pPENeBaHTHOCTH/ YMECTHOCTh TEMBI
— B3aUMOJICHCTBUE C ayJUTOPUN
Haznaonwvie nocoousn
— 4YETKOE UCIONHEHHE (rpaduKoB, TabJIUL, PUCYHKOB)
— JI0OCTaTOYHOE KOJIMYECTBO Pa3AaTOYHOr0 MaTepuana
— npoeccuoHaIbHOE UCTIOIB30BaHUE TPOCKTOPOB U HOYTOYKOB

Bce npesenranuu, Kak npaBuiio, COCTOAT U3 TPEX YacTeN U BOIPOCOB:
1. Introduction.

2. Body.

3. Conclusion

4. Questions

Beeoenue

Brenenue — 310, BO3MOXKHO, camasi BaKHasl YaCTh BBICTYIUJICHUS, TaK KakK ay/u-
TOpHUSI TIOJIyYaeT MEPBOE BIICUATIICHUE O JOKIaaurKe. Bo BBeIeHUH OOBIYHO BBIJIE-
JISIFOT CJICTYIOIINUE JTaIIbI:

1. npuBeTCTBHE Ay IUTOPUU

2. cOOOIIIeHNE TEMBI U TSN TIPE3ESHTALINH

3. IpeJICTaBICHUE CTPYKTYPHI IIPE3CHTAIIUN

4, uadopmalnus o MopsaKe OTBETa Ha BOIIPOCHI

5. B Tabnurie qaHbl pa3Hble BapUaHThl KOHCTPYKIMHA M KJITUIIE JUIST KaXK0TO 13
JTaIoB.

ITansl IIpuMepbl KOHCTPYKIMIA 1 BbIpasKeHUil

1. Ipusercraue e Good morning, everyone. Thanks for coming
aynuropuu/ Wel- :

. . e Good afternoon, ladies and gentlemen
coming your audi-
ence e Good afternoon, everybody
2. Tema u ueJb npe- e | am going to talk today about...
senTauuu/ Intro- e The purpose of my presentation is to introduce our new range of...
ducing your subject o Idliketo.........

...say a few words to you today about......
...explain to you today the main features of ........
...describe the operation of ........
...give you some information about......
...report on.......
....take a look at......
....discuss......
e The purpose of this presentation is to........
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3. CTpyKTYpa npe-
3entanuu/ Outlin-
ing your structure

I’ve divided my talk into five main parts.
The subject can be looked at under five main headings.
During my talk I’ll be looking at five main areas.
First(ly)... second(ly).....third(ly)........fourth
......... fifth........finally
I’1l begin/start off by
- looking at
- filling you in on the background to...
bringing you up-to-date on....
giving you an overview of....
making a few observations about....
... Then I’1l
— explain ......
— goonto......
— discuss in more depth.....
— talk you through.....

4. Tlopsiniok oTBeTA

Ha Bonpockl/Giving

instructions about
guestions

Do feel free to interrupt me if you have any questions.

I'll try to answer all of your questions after the presentation.
Perhaps we can leave any questions you may have until the end of
the presentation

| plan to keep some time for questions after the presentation.

OcHosHas yacmo

Tpe6OBaHI/I$I, MMpCABABIIACMBIC K OCHOBHOM 4aCTH, 3TO — XOpOoLIO IMpoayMaHHaA

CTPYKTYpPa U JOTUYHOCTDL U3JI0KCHUA. CJ'I@IIYIOHII/IG KIIMIOIC IIOMOTYT OOCTHUYb 3TOM

LEJTH.
ITansl IIpuMepbl KOHCTPYKIMI U BhIpasKeHUil
1. llepBblif NyHKT e So, first of all, I’d like to......
AOKJIana e To start with....
e First of all, then....
e [et me begin by saying.....
2. 3aBepuieHnue e Well, that’s all I have to say about. .....
NMEepBOro MyHKTa e So that, then, is ....
e That’s all about....
e Now we’ve dealt with....
3. [lepexon Kk HoO- e Now let’s turn to my next point, which is ....
BOMY NMYHKTY e Let’s move on now to....
e The next point I’d like to make is.........
e Next we come to .......
e This brings me to my next point......
e My next point is.......
e [’dlike to turn to......
4. OrcrynjieHue e Incidentally...
OT TeMbI e Coming back to the subject of my talk....
e To come back to......
5. O6pamenne e Asyou can see from this table......
K HarJIsiTHbIM e Ifyou look at this curve, you will see that....
MaTepuajiam e It’s quite clear from these figures that......
6. [lepexox k no- e And finally,.......
cJIeTHEMY IYHKTY e That brings me to the last point, which is........
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Jaxknrouenue

B 3akimounTenbHON YaCTH PEKOMEHAYETCS CENaTh CIEAYIOLIEE:

1. moxaBecTH UTOTH,

2. 1aTh PEKOMEHIAIMH TO(HEOOXOAMMOCTH),

3. mo6Jiaro1apuTh ayIMTOPUIO 32 BHUMAHHUE,

4. OTBETUTDH HA BOIIPOCHI CIIyIIaTENEH.

dran

IIpuMepbI KOHCTPYKIUH U BbIPAKEHU

1 IloaBeaenue UTOroB

To conclude,...

In conclusion,...

So let me summarize/recap what I've said.

So now, I’d just like to summarize the main points.
In brief, we have looked at....

Let me sum up.

So, to sum up (the main points briefly)....

I would like to conclude by (saying)....

Well, that brings me to the end of my talk ......
That’s all I have to say for now........

Finally, may | remind you of some of the main points we've
considered.

2 PexoMenganuu

In conclusion, my recommendations are...
| therefore suggest/propose/recommend the following
strategy.

3 baaroaxapHocTh
B aJipec ayAuTOPUM

Thank you for listening.
Many thanks for your attention.

4 OTBeTHBI
Ha BOMNPOCHI

Now I'll try to answer any questions you may have.
Can | answer any questions?

Are there any questions?

Are there any final questions?

4 CJ10:KHbIE BOIIPOCHI

| need to think about that one. Could we come back to it
later?

I don’t really know the answer to that. Could we discuss it
later?
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English Dictionaries for specific purposes

Pabora co cioBapsamu

[Ipy u3yyeHN MHOCTPAHHOTO SI3bIKA OUYECHb BAXKHO HAYUUTHCS MPABUIBHO MOJIb-
30BaThCs CIIPABOYHOM JINTEPATYPOU, U B MEPBYIO OUEPED, — CIIOBAPSAMH PA3IHUYHBIX
tunoB. ClI0Bapu pazanyaroTcs No100poM 1 00bEMOM CIIOBHUKA, @ TAKXKE IO TOMY, KaK
B HUX opranusyercs matepuai. OHu ObIBaIOT OJHO-, IBY-, © MHOTOSI3bIYHBIE.

Jlisi yHMBepcuTeTa Jydlle BbIOpaTh CIOBApU JOCTATOYHO OOJIBIIOrO 00beMa,
HanpuMep, «boJIbIION pyCCKO-aHTIIMUCKUK cioBapb» mnon pexa. d.M.Epmonosuua,
«HoBpii1  OonbIION pyccko-aHrauiickuit cioBaps» mnox pexa. I[1.H.Makyposa,
M.C.Mromnepa, B.1O. TlerpoBa; «HoBblif O0blION aHIIIO-PYCCKHI ClOBaph B 3 TO-
max» (FO.Jl. Anpecsan, 9.M. Meauukosa, 1. 'anenepun).

[lonynsipHBIMM B TIOCJIEHEE BpPEMsI CTajld OJHOS3BIYHBIE AHTJI0-aHTJIMICKHE
ydeOHbIe CIIOBapH, pacCUYMTaHHbIE HAa MHOS3BIYHBIX ToJiib3oBarenei: “Oxford Ad-
vanced Learner’s Dictionary of Current English”, “Longman Dictionary of Contempo-
rary English”, “Collins COBUILD English Language Dictionary”, “Longman Lan-
guage Activator”, “Cambridge International Dictionary of English”.

[Ipyn u3yyeHUn TEKCTOB MO CBOEW CHELHUATBHOCTH HAa AHTIIMKUCKOM SI3BIKE BaM
0053aTENBHO MPUTOATCA U CHEIUATH3UPOBAaHHBIC, WM OTpaciieBble cioBapu. J[aH-
HbIE CJIOBApU MPEJCTABISIOT JEKCUKY TOW WJIM HWHON NpogecCHOHAIBHON Chephl.
Hanpumep, “Longman Business English Dictionary”, “The Law Dictionary” wu T.11.

DOHUUKIONEINYECKUH CIOBaph — JAIOLIUH MOAPOOHYI0 HH(POpMAIKIO O IPeIMETe
WIH SIBJICHUHM, 0003HAYaeMbIM JJAHHBIM CJIOBOM. [IpH M3ydeHHN WHOCTPAHHOTO SI3bIKa
yIOOHO TIONB30BAThCS AHTJIO-AHTIUHCKUMH  DHITUKIIONEIUYECKUMH  CIIOBAPSMH,
nHanpumep, “Webster’s Encyclopedic Unabridged Dictionary of English Language”.

BricTpo OThICKAaTh HEOOXOIUMYIO KITIOUEBYIO JIEKCHKY 10 HYKHOM TEME IIOMOXKET
cioapb tumna Word finder (“Oxford Learners’ WordFinder Dictionary”).

OudeHb ynoOeH Takxke u cioBapb couetaemoctu ciioB (“Oxford Collocations™).

[lepuonnyeckn MOJIE3HO 3aXOAWTh HA CAWTHl KPYIHEWMIIMX CJIOBAapHBIX HM3]a-
TesbeTB: WWW.longman-elt.com/dictionaries; www.oup.com u npyrue.

Jliist morcka HyKHOM HH(OPMAITMK MOXKHO U HY>KHO IIMPOKO MUCIIOJIb30BaTh

HNuTepHeT-pecypcebl

www.onelook.com — ogHoBpeMeHHBIH TpocMoTp S00 crioBapei;

The Phrase Finder (http://phrases.shu.ac.uk) — pecypc. I'mle MoXHO HaWTH
HN3BCCTHBIC 3ar0JIOBKH, HAa3BaHUWA, PCKIAMHBIC TCKCThBI, CJIOBA IICCCH WU T.[. PaBI[eJ'H:II
Phrase Thesaurus; meanings and orogons of Phrases; Discussion Forum; Book List.
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www.multitran.ru — yaoOHBI# U1 HCTIOIB30BAHUS TIPU TIEPEBOJIC CANT, KOTOPBIHA
npeaocTaBisieT nHpopMaluio kak 06 obmienutreparypHoil. Tak u o cieruanbHOM Jiek-
CHKE M0 Pa3HbIM OTPACISAM 3HAHUA.

The Acronym Finder (www.acronymfinder.com). Ilouck Ha 3TOM caiiTe MOYTH
HaBEpHSKA J1aCT Pe3yJIbTaT — YaCTO 3TO HECKOJIBKO pacIIn(pPOBOK CTapbIX U HOBBIX,
HIMPOKO YHNOTPEOUMBIX WM PEAKUX COKpaIleHU. AHAJIOTMYHBIA PYCCKUHA callT —
Www.sokr.ru.

How to make an outline

When you read a chapter in a textbook from beginning to end, it’s easy to get
swept away in a sea of details and overlook the main ideas. If you’re short on time, you
might not even be able to make it through the entire chapter. By creating an outline,
you’ll be sifting through the information strategically and efficiently. Outlining helps
you to focus on the most important points and gloss over excess detail.

To get started, follow this simple outlining process next time you read a textbook
chapter.

1. Carefully Read the First Paragraph of the Chapter

In the first paragraph, the author establishes a basic structure for the entire chapter.
This paragraph tells you what topics will be covered and what some of the chapter’s
main themes will be. It may also include key questions that the author plans to answer
in this chapter. Make sure you read this paragraph slowly and carefully. Absorbing this
information now will save you a lot of time later.

2. Carefully Read the Last Paragraph of the Chapter

Yes, that’s right: you get to skip ahead! In the very last paragraph, the author sums
up the chapter’s conclusions about the main topics and themes and may provide brief
answers to some of the key questions raised in the first paragraph. Again, read slowly
and carefully.

3. Write Down Every Heading

After reading the first and last paragraphs, you should have a broad sense of the
chapter’s content. Now, return to the beginning of the chapter and write down the title
of each section heading. These will be the largest headings in the chapter and should
be identifiable by a big, bold font or bright color. These headings reflect the chapter’s
main topics and/or themes.
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https://www.thoughtco.com/tips-to-improve-reading-comprehension-1856813
https://www.thoughtco.com/how-to-read-and-remember-1857119
https://www.thoughtco.com/how-to-read-and-remember-1857119

4. Write Down Every Subheading

Now it's time to head back to the beginning of the chapter. Repeat the process
from Step 3, but this time, write down the subheadings beneath every section head-
ing. The subheadings reflect the main points the author will make about each topic
and/or theme covered in the chapter.

5. Read the First and Last Paragraph of Every Subheading Section, and
Make Notes

Are you sensing a theme yet? The first and last paragraphs of each subheading
section typically contain that section’s most important content. Record that content in
your outline. Don’t worry about using complete sentences; write in whatever style is
easiest for you to understand.

6. Read the First and Last Sentence of Every Paragraph, and Make Notes

Return to the beginning of the chapter. This time, read the first and last sentence
of every paragraph. This process should reveal significant details that might not be
included elsewhere in the chapter. Write down the important details you find in each
subheading section of your outline.

7. Quickly Skim the Chapter, Looking for Bold Terms and/or Statements

For the final time, flip through the entire chapter, skimming each paragraph for
terms or statements that the author emphasizes with bold or highlighted text. Read each
one and record it in the proper section in your outline.

Remember, every textbook is a little different and may require a slightly modified
outlining process. For example, if your textbook includes introductory paragraphs be-
neath every section heading, make a point of reading those in full and including a few
notes in your outline. Your textbook might also include a table of contents at the be-
ginning of each chapter, or better yet, a chapter summary or review. When you finish
your outline, you can double check your work by comparing it to these sources. You’ll
be able to make sure your outline isn’t missing any of the major points highlighted by
the author.

At first, it might seem strange to skip over sentences. (“How can I understand the
content if | don't read all of it?”’) Counterintuitive though it may feel, this outlining
process is a simpler, faster strategy for understanding what you read. By starting with
a broad view of the chapter’s main points, you’ll be able to better comprehend (and
retain) details and their significance.

Plus, if you have extra time, you can always go back and read every line in the
chapter from beginning to end. You’ll probably be surprised by how well you already
know the material.
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PART 2. The functions of the verb to be

1. a notional verb (cmbicioBoit)
The solution was in its stable state. PactBop Haxoauiicst B yCTOWYHBOM COCTOSI-
HHUMN.

2. an auxiliary verb (BcromorarenbHbIN)

He is developing a new method for obtaining low temperatures. Ou pa3pa0atbi-
BaeT HOBBIN MCTOA JJIA MOJTYUCHUS HU3KHUX TCMIICPATYyP.

The temperature of the water was raised by heating. TemnepaTypa BobI OblLi1a
IMOAHATA HAI'PCBAHUCM.

3. amodal verb (MomanbHbII)

He is to mix these substances. Ox moJskeH cMelaTh STH BEIIESCTBA.

They are not to be weighed. Vix He Ha0 B3BEIINBATE.

Now the scientist is to study this phenomenon. Tenepsr yueHOMY MpeacTOUT
(HY’KHO) U3yYUTb 3TO SABJICHUE.

4. a link-verb (rmaromn-cBsizka)

The object is to provide low pressure. Iless 3aka04aeTcs B TOM (COCTOHUT B TOM),
4TOOBI CO3/1aTh HU3KOE JIaBJICHHE.

My friend is an architect. Moit gpyr — apxuTeKTOp.

To stop in one's progress is to lag behind. OcranoBuThHCSI B CBOEM pa3sBUTHH —
3HAYUT OTCTATh.

NOTE. Ilpu nepeBone cinoBocoueTanuii Tuma to be of interest, to be of value,

to be of importance cieayer nMCoab30BaTh IIATOJIBI THIIA UMEMb, RPEOCHIAG-
JIAMD.

The theory is of particular interest. 3ta Teopusi npeacraBiasieT (MMeeT) 0COObIi
HHTEpec.

The functions of the verb to have.

1. a notional verb (cmbic0BOI)

Every material has a number of properties. Kaxxapiii MaTepuan (BeecTso) umMeeT
PAl CBOMCTB.

An object at rest has no kinetic energy. Temno, HaxosIeecs B TOKOE, HE 001a7aeT
KUHETUYECKOW YHEPTHUEH.

2. an auxiliary verb (BcmomorartenbHbIN)

Concrete has become an important construction material. beTon crtan BaKHBIM
CTPOUTCIIBHBIM MAaTCPHUAJIOM.

They have weighed the product. Onu B3BeCHIIM 3TOT MTPOIYKT.
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3. a modal verb (MoganbHbIIT)

They have to mix these substances. Ouu J0JI3KHBI CMEIIATh 3TH BEIIECTBA.

You will have to take measures to prevent waters from penetrating the foundation.
Bam HyxHO Oyxer NpuHATH MEpPbI, YTOOBI MPEAOTBPATUTh MPOHUKHOBEHUE BOJIbI B
(dyHIaMEeHT.

He had to explain the general principles of dissolving substances. Emy npu-
HIJI0CH OOBSICHUTH O6I.HI/I€ IMPHUHOUIIBI pACTBOPCHUS BECIICCTB.

The functions of the verb to do.

1. CMBICJIOBOH TJIaroJi JAeiaTh, MPOU3BOAUTH, BHITOTHATh

A locomotive does work while pulling a train. ITaposo3 mpou3BoauT paboty, KO-
r/1a TalluT TOe3/I.

2. BCTIOMOTaTEJIbHBIHN TJ1aroj

Do you speak Chinese? Bwl roBopute Ha KUTaiiCKOM?

He doesn’t know this rule. Ox He 3HaeT 3T0 MpaBUIIO.

They did not know anything about this experiment. Ouu Hu4ero He 3HaIH 00
3TOM OIIBITE.

Don’t use this tool. It’s broken. He monb3yiiTech 3TUM pe3rioM, OH CIIOMaH.

3. TIIaroj-3aMecTUTENb

The digital computer processes data with greater speed than the analog computer
does. DnextpoHHas nH(POBas BHIYKMCIMTEIbHAS MalIMHA 00pabaThiBaeT JaHHBIC
ObICTpee, 9eM uX odpadaThIBaeT MOJCTUPYIOIIAsk MAITNHA.

He knows this rule as well as you do. On 3Haet 3T0 paBHiIO TaK)Ke XOPOIIIO, KakK
Br1 (3Haere).

4, ombaTndecKuii riaroi

The results of the two experiments indicate that isomerization did take place. Pe-
3yJBTaThl OOOWX OMBITOB YKa3bIBAIOT HAa TO, YTO W30MEpPHU3ANUS JeHCTBUTEIbHO
MMelia MecTo.

This substance does react at high pressure. Dto BemecTBo Bce e BCTyIacT B
PEaKIIUIO MO BBICOKUM JaBICHUEM.

This alloy does contain copper. 3Tor cruiaB 1elCTBUTEIBLHO COICPKHUT MEb.

The grammatical function of word order

The main function of word order is to express grammatical relations and deter-
mine the grammatical status of a word by fixing its position in the sentence. There exist
two ways of arranging words — direct word order and inverted word order.
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6.2. Direct word order

The most common pattern for the arrangement of the main parts in a declarative
sentence is Subject — Predicate — (Object), which is called direct word order. Direct
word order is also employed in pronominal questions to the subject or to its attribute.

Direct word order allows of only few variations in the fixed pattern, and then
only for the secondary parts. Thus if there are two objects, the indirect one precedes
the direct one, or the prepositional follows the direct one. Thus the pattern has the
following form:

'{ Subject—  Indirect object — Direct object

Predicate -
Direct object — Prepositional object

The birds have come.
Ann has seen this film.

As to other secondary parts of the sentence, such as attributes and adverbial
modifiers, their position is less fixed. Usually those words that are closely connected
tend to be placed together. Accordingly secondary parts referring to their headwords
are placed close to them, or are incorporated into, or else frame them up. Thus attrib-
utes either premodify or postmodify or frame up their headwords: a bright morning,
the problems involved, the scene familiar to us, the happiest man alive, the best skier
in the world.

Adverbials and different form words seem to be the most movable parts in the
sentence. Their mobility is partly accounted for by their varied reference to different
parts of the sentence.

Oo0pa3oBanue Present Simple

Ymeepoumenovuvie npeonosicenusn:

We investigate the problem We investigate the problem
You investigate the problem You investigate the problem
He / she / it investigates the problem They investigate the problem
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Bonpocumeﬂbnble npeOJlo.)fceHu;l:

Do you investigate the problem ?

Does he / she / it investigate the problem?
OmpuyamenvHvle NPeoONOHceHUA:

| do not investigate the problem.

He / she / it does not investigate the problem.
OopasoBanne Past Simple (asked/saw)

YTBepautenvHas Gopma Past Indefinite mpaBuIbHBIX T1arosioB oOpasyercs my-
TEM MpUOaBIIeHNsT OKOHYaHUs -ed K OCHOBe MHPUHHUTHBA [T Beex jnil: worked,
helped, changed, visited, decided.

HenpapwibHbie raarossl o0pazyroT Past Indefinite myTem paznudyHbIX U3MeEHe-
HUH 1 ynoTpeOsI0TCsl BO BTOpPOM ¢opme: went, came, wrote.

BormpocurenbHblie 1 OTpHUIIaTENIbHBIE TPEATIOKEHHS 00pa3yOTCs TPU MOMOIIIH
BcriomoratebHoro riaroja did (11 Bcex Juir), KOTOPBIN B BOIIPOCaX BCETa CTOMUT
nepen nojiexaiium, a B orpunanuax did not (-didn't) mocie moanmexariero nepes
CMBICJIOBBIM TJ1arojioM B (hopme nHU(UHUTHBA Oe3 yacTullsl to (1-i popmbl ria-
rojia).

They made the experiment last year.

Did they make the experiment last year?

Perfect Tenses (CoBepiieHHbIE BpeMeHa)

Bpemena rpymmel Perfect ynotpe6sitoTcst 1151 BEIpaK€HHUS 3aKOHYSHHOTO JIEH-
CTBUSI, COBEPIIUBIIETOCS K ONMPEEICHHOMY MOMEHTY B HACTOSIIEM WJIU Tpe/IIe-
CTBYIOIIETO JACHCTBHUIO MO OTHONICHHUIO K KAKOMY-TO MOMEHTY B TPOIIIOM WK Oyay-
mem. Perfect Tenses o6pa3yroTcs Mpu MOMOIIM BCIIOMOTAaTeILHOTO IJiaroja to have
(B cooTBeTCTBYIOIEM BpeMeHu rpymisl Indefinite) u mpudacTus npomieaero Bpe-
menu (Participle II) cmbpicioBOTO THarona.

to have + Participle |1
We have used this method since 2000.

He has just removed the precipitation from the solution.
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Infinitive and its functions
DOyHKUMU MHPUHUTHBA B AHIVIMHCKOM fI3bIKE

NH(UHUTUB MOKET BBINIOJIHATH B MPEUIOKEHUN (QYHKIUU PA3TUYHBIX YJIEHOB
npeoxkeHnus. OCHOBHbIE PyHKIMHM HH(PUHUTHBA B AHIJIMMCKOM SI3BIKE — TO
MOJIEKAILEE, YaCTh IIPOCTOr0 CKa3yeMOro, 4aCTh COCTABHOI'O IJIar0JIBHOI'O CKa3ye-
MOT'0, UMEHHAas 4YaCTh COCTAaBHOI'O CKa3yeMoro, I0MOJIHEHHE, ONpeiesieHne U 00CTos -
TEJIbCTBO.

1. Homiexkamee.

To smoke is harmful. Kyputs Bpeano.

To obey the laws is everyone's duty.

CoOnro1aTh 3aKOHBI — 00SI3aHHOCTH KaKI0TO.

To save money now is practically impossible.

JKOHOMUTH (OTJIO}KI/ITL) JCHbI'N ceigyac MMPAKTUYICCKHU HCBO3MOXKHO.

2. YacTh MpoCTOro cKa3yeMoro B COYeTAHNH €O BCIIOMOTaTeJIbHBIMHU IJ1aro-
JIAMH.

I didn't use this new machine.
3. YacTb COCTABHOIO IJIAr0JIbHOI0 CKa3yeMoro.
a) B COUCTAaHHUU C MOJAJIbHBIMHU rJ1arojamu.

He can calculate well.

0) B COUETAHMH C TJIarojiaMu, KOTopble 0e3 HHOUHUTHBA HE JTAIOT MOJIHOTO CMBICIIO-
BOT'0 3HaUeHus: to begin — nauuname, t0 continue — npodoscams, to decide — pe-
wamw, 10 want — xomems, 10 hope — nadesmwcs, 10 try — neimamscs, cmapamocs, t0
end — zaxonuumo, t0 StOp — ocmanoeumucs v 1p.:

He decided to check this part of the mountain
She hoped to achieve the results quickly.

4. UMeHHast 4YaCTh COCTABHOI'0 CKA3yeMOro.

Our plan is to work during our summer practice.
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5. lonosiHeHue (mocJjie MePEXOIHBIX IJIAr0JI0B).

She asked me to help her with the course paper.
| told him to consult with his professor

6. Onpenesenue.

This was the difficult part of the work to be done.

3ameTsbTe:

[. UHpuHUTHB, KOTOPBINA ONpeeseT CyIIeCTBUTENbHOE, IEPEBOAUTCS ONPEIeIu-
TEJIbHBIM IIPUAATOYHBIM IMIPEIIOKEHUEM C IJ1aroJIOM, BBIPAXKAIOUIUM JI0JKEHCTBOBA-
HUEe B popme OyTyIIero BpeMeHH.

The students to take part in the experiment, have come.
IHKOJIBHI/IKI/I, KOTOPBIC IPUMYT YUACTUC B SKCIICPUMCHTC, ITPUIIIN.

The text-book to be published next year is written by our lecturers.
VY4eOHUK, KOTOPBIH OyIeT ONMyOJIMKOBAH B CJICAYIOIIEM TOly, HAlTMCaH HAIIMMHU TIpe-
[noaaBaTCIsIMU.

2. ndunnTuB B QYyHKIIUM OTIpEIeICHUS YacTo ynoTpedasercs mocie cioB the first,
the second, the third,..., the last, the only u T. 1. ¥ mepeBOAUTCS TIar0JIOM B JTUIHOM
dopme B TOM BpeMEHH, B KOTOPOM CTOHWT TJIaroji-CKazyemoe.

He is always the last to come to work.
OH Bcerja npuxoauT Ha pa60Ty MOCJIEJHUM.

7. O0CTOATEILCTBO.

1. JIns BeIpakeHus mesu (Ipy mepeBoe nepe HHOUHUTHBOM YIIOTPEOIIIETCS COI03
ymoobwl, 0Jis1 Mo2o 4moow).

He came to Moscow to study at the University.
OHn npuexan B MockBy (, YTOObI) yUUTHCSI B YHUBEPCUTETE.

He worked hard not to lag behind the other people.
OH ycepHO paboTal, 4yToObl HE OTCTAaBaTh OT APYTHUX.
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HO: Ilocne rnaronos to go u to come B MOBEIUTEIbHOM HAKIIOHEHUU UH()UHUTUB HE
ynotpeonsiercs. UHhUHUTUB npruodpeTaeT NoBeNUTENbHYIO (hopMy (hopMy MOBENH-
TEJILHOT0 HAaKJIOHEHHUsI ), U 00a Tiiarojia 00beIUHIIOTCS COr030M and.

Go and ask him. Mau u monpocu ero.
Come and ring him up. I[Ipuxoau u MO3BOHU eMy.

[lepen nHUHUTHBOM, BBIPAXKAIOITUM II€JTh, MOTYT CTOSITH COFO3HI in order to —
umooOwi, SO as t0 — 011 moz2o yumoowl.

He works so hard in order not to lag behind the other people.
OH paboTtaeT TaK ycepaHo (111 TOr0), YTOOBI HE OTCTaBaTh OT JIPYTHX.

2. JIns BeIpaxkeHus caeACcTBUS B 000poTe
«too, enough + npunaraTtenbHOE WK Hapeyue + HHOUHUTHBY

It was too late to come back.

bruto ciaumnikom IMMO3JHO BO3BpAIIATHCA HA3al.

I don't know him well enough to ask him for money.

S1 He 3HAIO ero A0CTATOYHO XOpolIo, YTOOBI IMPOCUTH Y HCT'O ACHBI'H.

Ob6opor «MMeHUTEIbHBIN MaaeK ¢ HHPUHUTHBOM» yNOTPeOIsIeTCs:

1. Korpa ckasyemoe BBIpaKE€HO CACAYIONIMMH IIarojiaMy B CTPaJaTeIbHOM 3aJI0Te:
to say — cosopumn, 10 state — zaseramo, coobwame, t0 report — coobwams, to kKnow —
3namv, 10 expect — oorcudame, to believe — nonazams, cuumams, 10 consider — cuu-
mamw, t0 See — udems, 10 think — oymams, 10 hear — crviiuameo

Oo6opot «ImenutenpHbIN manex ¢ uHpuautuBom» (Complex Subject)

[Toanexamee Ckazyemoe BTopocTeneHHbIE YWiIeHbI MPEII0KEHUS

said
stated
Our guests  are i
. reported to arrive tomorrow
He (she) IS
known
expected
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I'maBHOE npennoxenue IIpunarounoe npemioxeHue

I'oBopsr,
3asBIISIOT,

YTO HAIIIM TOCTU MPUOBIBAIOT 3aBTpa
Coo0bmaror,

4yTO OH (OHa) MPUOBIBAET 3aBTpa
H3BecTHO,
Oxuaror,

He is said to live in Moscow.
I'oBopAT, 4yTO OH KUBET B MOCKBE.

Our students are reported to place first.
COO6I_HaIOT, 4TO Halll CTYACHTHI 3aHAJIN IICPBOC MCCTO.

Hpe,ZIJIO)KCHI/ISI C O60pOTOM «MMeHuTenbHbBIN Mmajgex € I/IH(l)I/IHI/ITI/IBOM» MCPCBOIAATCA:

a) CIOKHOIIOAYNHCHHBIM ITPCIJIOKCHHUCM. I'maron B CTpaaaTCJIbHOM 3aJI0TC IICPCBO-
AUTCA HCOIIPCACICHHO-JIMYHbIM O60pOTOM —coeopam, 00061/(461}0771, uzeecmHo U T. 1.,
KOTOpBIﬁ HUIrpacT poJib I''TaBHOT'O IPCAJIOKCHUA, 3d KOTOPBIM CJIICAYCT IIPUIATOYHOC
MMpCAIOKCHHUEC C COIO30M Umio.

He is said to come home. I'oBopsT, 4TO OH IpHE3KAET JTOMOM.

6) IMPOCTBIM IPCAJIOKCHHUEM C HCOIIPCACICHHO-JINYHBIM 060p0TOM B POJIM BBOAHOT'O
IMPpCATOKCHUA.

He is said to come home. Own, kak roBOpsAT, MPUE3KAET
JIOMOM.

2. Korza ckazyemoe BhIpayKE€HO TJiaroiamu to seem, to appear — kasamucs, 10 prove —
oxazvieamucsi, t0 happen, to chance — ciyuamucs. ITH TIar0NIBl YIIOTPEOISIOTCS
TOJIBKO B JIEMCTBUTEIHHOM 3aJI0TE.

He seems to come back. KaxeTcs, oH Bo3BpaIacTcs.
| happened to fall ill. Ciyumnock Tak, 4ro s 32007l
He proved to be a good doctor. On oka3aiics XOpomuM BpadoM.

She appears to be ill. Ona, nmo-BuaumMomy (kakercs), O0JIbHA.
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HO: Ilocie rnarosos to seem, to

Complex subject
appear, to prove uH(pUHUTHUB, BbIpa-
YKEHHBI I1arojoM-cBs3Koi to be, ga-
was heard
CTO OMYCKAETCHI. ity to speak

is expected
She was fm:wn EﬂgliSh

She appears (to be) ill. ITo-Buaumomy, ne
oHa OOJIbHA.

He seems (to be) surprised. Kaxercs,

OH YIVBJIEH.

3. Korza ckazyemoe BhIpaKE€HO coueTaHHeM Tjarosna to be u npunaratensusiM: likely
— gepossmuniit, Unlikely — nesepossimuurii, certain — necommennwiii, SUre — eephviil, 6e3-
yenosuwii. Indefinite Infinitive mocne stux coueTanuii 0OBIYHO BBIpAXKACT JCHCTBUE,
OTHOCsIIIeeCs K OyAyIeMy BPEMCHHU.

He is likely to bring a new magazine. Ow, BeposiTHO, TPHUHECET HOBBIM Ky pHAJL.

They are sure to take their children to the sea in summer. Omuwu, 6e3yciI0OBHO, OTBE-
3yT }IGTCﬁ JICTOM K MODPHO.

Nudpunutus B o0opote «IMeHUTENbHBIN Ak ¢ HHPUHUTHBOMY» MOXKET BBICTYIIAThH
B Pa3JIMYHBIX I1aroibHBIX hopMax:

1. Uadunutur B popme Indefinite BeipakaeT AeiicTBUE, OJHOBPEMEHHOE C JICH-
CTBHIEM IJIarojia B JIMYHOU (hopme.

He is said to work in Minsk. I'oBopsrt, uro oH pabotaeT B MHHCKE.

2. Undunutus B hpopme Continuous BeIpaxaeT JIUTEIBHOE JEHCTBUE, HO OJJHOBpPE-
MEHHOE C JICWCTBHEM, BBIPAXKCHHBIM TJIaroJioM B JINYHOU (opMe.

He is reported to be writing a new novel.
Coo01matoT, 4TO OH MUIIIET HOBBIM pOMaH.

3. Undunrutu B hopme Perfect BeipakaeT nelicTBue, MpeAlIecTByoIEe EHCTBUIO,
BBIP)KEHHOMY TJIar0JIOM B JIMYHOU (popme.

He is said to have worked in Minsk. T'oBopsit, 4To oH paboTan B MUHCKe.

She is known to have been appointed director of a new school. M3BecTHO, 4TO OHA
Ha3Ha4Y€Ha JUPEKTOPOM HOBOM LIKOJIBL.
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4. udpunutus B popme Perfect Continuous BeipaxkaeT IIUTENbHOE JEHCTBUE, KOTO-
pO€ COBEPLIANIOCH B TEUEHHE OIPEIEICHHOTO OTPE3Ka BPEMEHU 1O JEHCTBHSI, BbIPA-
’KEHHOTO IJIarojoM B JIMYHOM opMe U CBA3aHHOTO MO BPEMEHHU CO BTOPBIM JIEH-
CTBUEM WJIM MOMEHTOM (T. €. IeWCTBUE MPOIOJIKAETCS).

She is said to have been working in Minsk for twenty years. 'oBopsT, 4uTo oHa pa-
0otaeT B MUHCKE B TeUEHHE ABaalaTu JICT.

The Modal verbs and their equivalents

JlosskeHCTBOBaAHUE

Must They must carry out the experiment today.

Should, ought to You should (ought to) interpret the data obtained.

Have to He has to investigate the results of well log.
They had to finish the experiment yesterday.

Be to The geophysicists are to employ new methods of

investigation.

The calculator was to be used for evaluation.

duznyeckas BO3MOKHOCTD

Can Porosity can be determined by means of several logs.

Could They could use various types of logs in oil
exploration.

be able to They are able to provide quick evaluation of
formation.

The team of geophysicists were able to employ a new

tool for effective evaluation of formation.

You may examine the sample fossils.

Paspemenne The students are allowed to work in the lab.

May, might He wasn’t allowed to carry out the experiment.

be allowed to
There may be various methods for formation

Ipeanosokenue evaluation.

May, might The methods under study might be effective in oil
exploration.

Must This scientist must be carrying out the experiment in
the lab.
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Tabdanua BpeMeH NacCUBHOTO 3aJ10Ta

Simple Continuous Perfect
Present space is explored space is being explored | space has been explored
Is space explored?
Space is not explored.
Past space was explored space was being space had been explored
explored
Future space will be explored
space will have been
explored

PASSIVE NON-AGGRESSIVE

ACTIVE VOICE PASSIVE VOICE
| :

»
Wild penguins _subject || action |
attacked|my sister ] My sister |was attacked |
__action | subject | by wild penguins.

IIpuMepbl BOIPOCUTEIBHBIX NMPEAJI0KEHUN:

Is the text written? (Present Indefinite Passive)

Was the boy taken to the Zoo? (Past Indefinite Passive)

Were the students shown a new textbook? (Past Indefinite Passive)
Have you been invited to the theatre? (Present Perfect Passive)
Had the text been written by Sunday? (Past Perfect Passive)

C MOJaJbHBIMMU INIAr0JIAMM

JInst cocTaBieHusI KOPPEKTHOTO TPEATIOKEHHUS ¢ MOIATBHBIM TJIar0JIOM B CTpa-
JaTEIBPHOM 3aJI0T¢ HaM HY)KHO TIOCTaBHUTh r1aros «be» B coyeTaHHe ¢ MOJAIbHBIM.
D10 OyAET BBINIAACTD TaK:

« must be (omwkeH ObITH);

« have to be (nomwkeH ObITH);
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« ought to be (cnenyer ObITH);
« can be (MoxeT ObITh);
« should be (cneayer ObITS);
The writer should write a book. — ITucarento cienyer HamKUCcaTh KHATY.
The book should be written by the writer. — Kaura ciemyer ObITh HanicaHa MUCATEICM.

Caoxnble ciaydau IlaccuBHoro 3asora:

I[1pu mepeBo/ie aHMIMHCKUX MPEIIOKEHUH € TIIaroioM B (opMe CTpaaaTeIbHOro
3aj10ra 4acTO UCIOJIB3YETCs 00OPATHBIN MOPSIOK CI0B (PyCCKOE MPEAI0KCHHE Hauu-
HAETCS CO CKAa3yEeMOI0):

New technique has been developed. — bvira paspabomana Hosas memoouxa.

I[Mpu mepeBoie MpeaI0KEHHIA, BKIIOYAOIHNX 00a THIIA TIarojoB B CTpaaaTellb-
HOM 3aJI0T€, PYCCKO€ IPEIOKEHHE CIeIyeT HAYMHATh C MPEIJIora, HalpuMep

to follow smth. — cnenoBate 3¢ yeM-n1bO

to affect smth. — Bausare na yro-mu60

to influence smth. — BiuaTE Ha yTo-1TMOO

to approach smth. — moaxoauts Kk YeMy-11u60

It is evident that not every experiment can be
relied upon.
Rely upon — monararbcs Ha

Bnonne oueBuIHO, 9TO HE Ha KaXKIBIH DKCIIC-
PYMEHT MOYHO TTOJIOKUTHCS.

The problem was not dealt with.
Deal with — umerts nemno ¢

C aToit mpoOemMoit He UMEeIH Jiena.

Many questions were answered correctly
Answer — oTBedarb Ha

Ha mHorue Borpockl ObUM JaHbI PaBUIIbHBIE
OTBETHI.

The doctor was sent into a business trip. — moxropa mocaanu B KOMaHAHUPOBKY.
The doctor was sent for. — 3a qokTopom mocianu

1. He was always laughed at.
This film is much spoken about.

B >TOM JOMUKE HUKTO HE KHII.
This house was not lived in.

B »TO#1 KpOBaTH HUKTO HE CHIaJ.
W3 >Toi yalky HUKTO HE THII.

© oo NGOk~ WN

N3 37011 Tapenku HUKTO HE €.

The lecture was followed by a seminar.
The climate is affected by the global warming.
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PART 3. Grammar revision

Task 1. WHO, WHAT, WHICH.

.. painted that picture?

.. of these books is your favourite?
.. would like a cup of tea?

.. 1s the matter?

b e

5. ... other schools are there in England besides private schools and public
schools?

6. ... has happened?

7. ... of you can answer my question?

8. ... 1s wrong with this exercise?

9. ... is the largest town in the world?

10. ... river flows through London?

11. There are three cars here. ... car is yours?

12. ... told you about the accident?

13. ... nationality are you? — | am Russian.

14. ... has taken my SCisSsOrs?

15. ... went wrong?

16. ... hotel is the nearest to the sea?

17. ... language is the easiest to learn?

18. ... was your ambition when you left school?
19. ... is the answer?

20. ... is the healthier place, the country or the seaside?
21 ... is your husband’s name?
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Task 2. Find the sentences with the wrong word order. Make them correct.
Model: Tom walks every morning to work. — Tom walks to work every morning.

. Jim doesn’t like very much baseball.

. Ann drives every day her car to work.

. When | heard the news, | immediately called Tom.
. Maria speaks very well English.

. Last Friday very interesting cartoons children watched.
. After eating quickly my dinner, I went out.

. You watch all the time television.

. Two books Liza reads every month.

. I think I’ll go early to bed tonight.

10. In London we were in July last year.

11. You should to the dentist go every six months.
12. We went last night to the movies.

O 00 N O O & W N —

Task 2. Fill in the blanks with do or does.

1. What colour... you like? 2. Where... she work? 3. Where... your parents
live? 4. What kind of films... you prefer? 5.... he play football at the
weekends? 6. How... your friends spend their free time? 7.... Allan have green
eyes? 8. What time... she return from work? 9. What university... you study
at? 10.... you have breakfast in the morning? 11. Where... they put their key?
12....your son often go to the gym? 13.... this girl and that boy get on well?
14.... your friend know any celebrities? 15. What subject... you study at the
university?

Task 3. Put the verbs into Past Simple.

1. ... (to do) morning exercises yesterday. 2. He... (to work) at a factory last year.
3. She... (to sleep) after dinner. 4. We... (to work) part-time 5 days ago. 5. They... (to
drink) tea every day last week. 6. Mike... (to be) a student last year. 7. Helen... (to buy)
a car last month. 8. You... (to see) your friend yesterday. 9. You... (to be) at Moscow 2
years ago. 10. It... (to be) a good day yesterday.

Task 4. Use negative form.

1. They achieved successes in purifying air, water and soil.
2. They try to use fuel more efficiently.
3. Today we face a lot of environmental problems.
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4. He took all the necessary books about ecology.

5. Global climate changed because of human activities.

6. We have lectures, seminars and course works on such subjects as ecology and
material science.

7. Intensive agriculture damaged the environment through use of chemicals.

8. Many factors will affect the health of citizens.

Task 5. Translate into Russian paying attention to Present and Past Simple
Tenses.

1. As computers grew more powerful, the problems posed to the programmer
grew proportionally.

2. All three of our 9380 family of printers look pretty much alike.

3. The scale is so short that the relative error becomes appreciable.

4. There is also a substantial loss of resolution, as N gets larger.

5. This becomes increasingly apparent when the implementation of the proce-
dure is considered.

6. A grateful environment is a substitute for happiness.

7. Honour and truthfulness are obvious examples of moral.

8. The synthetic utility of this transformation remains unexplored.

9. Rarely the functions of an organization remain unchanged in a computeriza-
tion program.

10. Some values are be- coming or remaining relatively high.

11. Upon treating the compound turned dark red.

12. Similar remarks apply to Barnard's study of curvature.

13. The cross-sections for both of these processes increase as the energy of the
electrons decreases.

14. The study of polyhedra held a central place in Greek geometry.

15. This differential equation holds true for a number of physical processes.

16. Some of the algebraic laws do hold for the situation under consideration.

18. The noble object of education is beyond any doubt.

19. The only -way out is changing the requirements

20. This interpretation is misleading

21. They paid due attention to the problem

22. Definite progress in the four-color problems is disappointing.

23. The interpretation of Hegel's dialectic,, method is clear.

24. This constraint is of practical value.

25. This was due to the noise disturbances.

26. Intuitive conclusions based on immediate observation are not always to be
trusted, for they are often misleading.
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27. Their failure to obtain satisfactory results in the latter case is not due to test-
ing table.

28. A different approach to the problem is due to Pernedo (1972).

29. Pleasure is not the sole good.

30. This analysis is possible due to the recourse to mathematical methods of

31. The fundamental task of system analysis is not solving problems but defin-
ing them.

32. The anisotropy due to cobalt is especially helpful.

33. They are to have due regard for precision of the data.

34. These seemingly basic alterations of the administrative structure will be of
small practical importance.

35. Newton supposed that the mean density of the earth is between 5 and 6.

36. Iron content in steel accounts for 99.9 percent.

37. This hypothesis lacked confirmation.

38. The problem goes beyond the subject matter of the work.

39. The line between emotion and reason seems rather sharp.

40. Several factors affected the quality of the broadcast signal.

41. Rather than solving one problem the technique involves the repetitive solu-
tion of a series of N sub problems.

42. Two approaches with a rather well established methodology suited well in
our case.

Task 6. Translate into Russian paying attention to Present Perfect.

1. To date, several experiments have been reported in which a variety of instru-
ments have been used to search for point sources.

2. From the mass of experimental data new conceptual problems have emerged.

3. The assumptions upon which the equations have been developed have been
simple and have considered heat flow in only one direction.

4. Once a generator of executable self-checking test programs has been written
the only limit on the scope of testing is the amount of computer time available.

5. Alternate filling and distilling will be continued until 25 ml of condensate has
been collected.

6. Since Leibniz there has been no man who had had a full command of all the
intellectual activity of his day.

7. The importance of control in machining has long been recognized, beginning
with Taylor's tool-life experiments.

8. Taylor's mathematical model has been extended by several researchers.
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9. The static nature of the structure has limited effective- ness due to two implicit
assumptions.

10. As yet few principles have been developed to assist the researcher in this phase
of his work.

11. A language competent to discuss that situation has been created. 12. Psycholo-
gists have certainly been concerned with rational behaviour.

13. Nearly half a million different organic compounds have already been reported
and described in the chemical literature.

Task 7. Translate the sentences into Russian paying attention to the use of Infin-
itive.

1. To extract oil and natural gas from reservoirs, exploration and production com-
panies must locate reservoirs and drill wells into the earth to bring the products to the
surface.

2. Oil production in ancient times was too small to be of real economic interest.

3. Analyses of sediments of sandstones and of porous lime stones were carried
out to know more about the structure of the pay and the movements of fluids in its pore
space.

4. Even small and middle-sized oil companies own or share a computer with a
special library of software to do work in a reasonable time and without error.

5. In order for petroleum to form, the organic matter in the rocks must be exposed
to the right pressure and temperature over a long period.

6. Modern methods and computer technology are necessary to obtain the best pos-
sible information about interesting exploration areas.

7. The crust of our earth is not transparent enough to allow any prediction on
quantities of natural resources, which we cannot see, estimate, or calculate.

8. Magnetic measurements can be used to determine the thickness and distribution
of the rocks in the earth’s crust.

9. Three conditions must be present for oil reservoirs to form: a rich source rock,
a migration conduit and a trap (seal) that forms the reservoir.

10. Some wells (secondary wells) may be used to pump water, steam and acids or
various gas mixtures.

11. Tertiary oil recovery reduces the oil’s viscosity to increase oil production.

12. Secondary oil recovery uses various techniques to aid in recovery oil from
depleted or low-pressure reservoir.

13. Occasionally detergents are used to decrease oil viscosity.

14. In order to provide the conduit for the petroleum to flow to the surface, a hole
must be drilled to the petroleum-bearing formation.
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15. Something must be known of the character of the formations to be penetrated
in reaching the producing horizon in order to select the proper drilling system.

Task 8. Translate the sentences into Russian.

1. JIronu npunararoT MHOTO YCHIJIMH, 4TOOBI HAWTH HOBbIE HCTOYHUKHU YHEPTHUU.

2. DTOT METOJ HEOCTATOYHO XOPOILl, YTOOBI UCIOIB30BATh €0 MOBCEMECTHO.

3. UTOOBI JOCTUTHYTH JIyUILIUX PE3YyJbTAaTOB, ObLIN MPEICTAaBICHbBI HOBbIE Me-
TOJIbI pabOTBHI.

4. Heo0x01MMO NMpOBECTH OOJIBILIYIO UCCIIEI0BATENBCKYIO PadOTy, 4TOOBI HAMTH
HEQTh.

5. UtoObI poOypUTh CKBAXKUHY, HEOOXOAMMO YCTAHOBUTH OYPOBYIO BBIIIKY.

Task 9. Translate the word combinations into Russian

1. the problem to be solved

2. the instrument to be used

3. the well to be drilled

4. the experiment to be carried out 5.the device to be introduced
6. the strain to be overcome

7. the theory to be considered 8.the new method to be employed
9. factors to be examined

10. the loss to be expect

Task 10. Translate the word combinations into English

. JloM, KOTOpBIN HY>KHO CIIPOEKTUPOBATH
. Pe3ynbTaThl, KOTOpBIE OKUIAKOTCS
. MocT, KOTOPBIN HY>KHO TOCTPOUTH

1
2
3
4. CBoiicTBa, KOTOpbIE HEOOXOIMMO MPUHSITH BO BHUMAaHUE
5. Uudopmarus, KoTopyro HEOOXOAUMO MOTYYUTh

6. [lepBoe, 4TO HY’)KHO OTMETHUTH

7. Beraucienusi, KOTopble HEOOXOAMMO CIeNaTh

8. Hedth, KOTOPYIO HY>KHO TPAHCTIOPTUPOBATH

9. PaGoTa, KOTOpYO0 HEOOXOAMMO BBHITTOTHHUTH

10. TIpomecc, KOTOPBIN HY)KHO TPUMEHUTH
Task 11. Translate the sentences with the Infinitive (all functions).

1. It should be mentioned that petroleum and its numerous products are really too
valuable to be used as a source of energy.
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2. In most countries, the government keeps all existent and future hydrocarbon
deposits under position to use the profit coming from this source of welfare.

3. To avoid oil spills and fight them by harmless chemicals and methods is merely
a question of international laws and of a corresponding control to keep the seas clean.

4. Modern methods of underground storage diminish the contamination of ground
water and even fight the “pollution” of the landscape by a series of enormous tank,
which would be necessary to store the same quantity of oil and oil products.

5. Generally, the first stage in the extraction of crude oil is to drill a well into the
underground reservoir.

6. Many wells (called multilateral wells) will be drilled into the same reservoir, to
ensure that the extraction rate will be economically valuable.

7. Together primary and secondary recovery allow 25% to 35% of the reservoir’s
oil to be recovered.

8. As oil prices continue to escalate, other alternatives to produce oil have been
gaining importance.

9. It was a concept, pioneered in Nazi Germany when imports of petroleum were
restricted due to war, and Germany found a method to extract oil from coal.

10. The barometer invented in 1643, was the first to measure the pressure of the
gases in atmosphere.

11. It is a common practice of production engineers to stimulate wells with low
permeability pays by hydraulic or chemical fracturing.

12. The easiest way to understand the properties of a pay, the accumulation and
the production of oil and gas is to inspect granular pays like sands and sandstones.

13. The article to be translated at the lesson deals with the problem of oil extrac-
tion.

14. They were the last to use this equipment.

15. This method is the first to have been used for industrial drilling of oil wells.

Task 12. Translate the following texts without dictionary paying attention to In-
finitive function.

1. He is too proud to apologize.

2. She spoke too quickly for me to understand.

3. We don’t think we have got enough information to speak confidently.
5. I had to turn away to avoid letting him see my smile.

6. England failed to win a place in the European finals.

9. They helped him to fix it.

10. I don’t appear to have written down his name.

11. I ask her to explain.
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12. They advised us not to wait around too much longer.
13. She asked me what to do.

14. David encouraged me not to give up but to keep trying.
15. His new job proved to be a challenge.

16. It seems silly not to tell her.

17. There appears to have been a terrible mistake.

18. The idea was to spend more money on basic training.

Task 13. Translate the sentences with the Complex Subject.

1. By Toulmin, willing and thinking are asserted to be identical.

2. This approach cannot be expected to yield practical results.

3. Hot springs are believed often to be due to the presence of magma near the
surface.

4. This irregular distribution of intensity is found by Wadati to be quite charac-
teristic of the deep-focus earthquakes.

5. This is likely to be the case for an area such as organization design.

6. The Boltzmann expressions for the transition probabilities are shown to have
been applied under conditions for which they are not valid.

7. The number of electrons per square meter of surface between the plasma and
the vacuum is estimated from the average lifetime and the flux to be as follows.

8. The present era, which is distinguished by the utilization of metals in enor-
mous guantities, may be said to have begun in 1860.

9. The atmosphere has been proved to extend several hundred kilometers above
the earth.

10. Since the leakage flux turns out to be only a few per cent of the main flux,
this rough method proves to be quite appropriate.

11. The loss of area is believed due to a filling or blocking off of catalyst pores.

12. The amount observed in the sulfate fraction in the present study, about 20 %,
seems closer to the actual value.

13. The error does" not seem to be serious from an engineering standpoint.

14. The possibility of explaining the anisotropy on the basis of scattering theory
does not appear to be excluded.

15. Discussion of this work has not been considered to be within the scope of
this chapter.

16. In any event, current theories either empirical or electronic do not appear to
account for this result.

17. Such fluctuations, being sensitive to the exact location of channel bounda-
ries, would not be expected to reproduce in successive determinations.
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18. The 354 reduction temperature does not appear to be sever 202 enough to
cause metal migration.

19. Thus, an oxidation state is a formal device and should not be expected to
predict the extent of electron transfer.

20. The data of Ritz would therefore not appear to be conclusive evidence for
the former process.

21. The study of single electrical circuits does not seem to have given rise to the
phenomenon.

Task 14. Open brackets and put the verb into necessary form.

1. Bromine happened (to prepare) in 1826. 2. The hypothesis is likely (to
confirm) soon. 3. An atom was (to consider) by the ancients (to be) an indivisible
particle. 4. The approach is sure (to attract) the attention of the scientists. 5. These
new results are likely (to widely discuss). 6. At first the discovery did not seem
(to be) very important. 7. The experiment is not likely (to finish) at 5.
8. Calculations are said (to confirm) this idea. 9. Fundamental particles are
(to regard) to be indivisible. 10. The atom has long (to believe) to be a simple
particle. 11. Nobody was supposed (to inform) about the observed
phenomenon. 12. The reaction (suppose) to give a good yield. 13. The library is
(to report) to have got many foreign journals this month. 14. The symposium was
(to hear) to be a great success. 15. The composition of membranes was (to expect) (to
describe) in the next chapter. 16. Their laboratory was known (to
investigate) the properties of electrodes for some ten years. 17. Sulphur might be
(to expect) to occur in a number of different forms. 18. A reaction may be shown (to
occur) under ordinary conditions. 19. Chemical industry may be said (to begin)
in the 19th century. 20. Mendeleyev is known (to be born) in Tobolsk.
21. Dalton's hypothesis was later proved (to be true). 22. Fundamental particles are no
longer (to consider) to be non-existent. 23. Radioactivity is known (to affect) by
the presence of other elements, which are not radioactive. 24. Air was later (to find)
not to be an element. 25. Hydrogen (not to) appear to react quickly with chlorine in the
dark. 26. Pure liquid HCI (not to seem) to be conductor of electricity. 27. Under certain
conditions an atom of hydrogen may be (to regard) to be acting as a bond. 28. There
(to appear) to be no difficulty in determining the rate of this reaction. 29. There
(to seem) to be no evidence in favour of your idea. 30. The phenomenon has never
(to observe) to occur under ordinary conditions. 31. Chlorine is stated to (discover)
in 1774.

173



Task 15. Translate.

I. 1. Analysis shows that this is very unlikely to result in any error. 2. The differ-
ences are not systematic with increasing gravity and therefore are not likely to result
from inconsistent calibrations. 3. The conversion of matter into energy seems to be
the most satisfactory hypothesis yet offered though it cannot yet be said to be fully
under- stood. 4. It must be remembered, however, that in these specimens a second
phase exists whose concentration might be expected to vary with temperature. 5.
Only a few of these articles contained descriptions that appear to be similar to the
findings in my cases. 6. They succeeded in obtaining good results working with
quicksilver, it being known to be a very dangerous metal. 7. The first proposal is sub-
ject to the chemical criticism that neutral sodium is not likely to exist in the presence
of W ions. 8. A rough idea of what is thought to be taking place is given by the for-
mula below.

I1. 1. Metals known to exist in more than one crystallography form are cobalt,
cerium, tin, manganese, chromium, thallium. 2. None of the rocks considered likely
to be prevalent near the surface had density over 3—4 or so. 3. Mathematically two co-
ordinates locate a point known to lie in a given plane, as the xy plane. 4. If all the
melt, considered to be homogeneous, is kept at the same temperature, solidification
will begin at certain positions in the body of the melt, called 'nuclei'. 5. The lower
group of Torridonian, thought by geologists to be very likely much older than the up-
per two groups, has been found by Irving to be magnetized in a very different, direc-
tion. 6. While agents known to break hydrogen bonds do not seem to have been much
employed for preparatory purposes, the detergents have found useful application.

Task 16. Modals. Translate the sentences paying attention to the modal verbs.

1.The system analyst must learn to distinguish between real problems and symp-
toms. 2.This mechanism must be produced in plenty . 3.They ought to pay more atten-
tion to the problem. 4.These techniques need to be balanced with other constraints on
the system. 5.They may have to take the value into account. 6.Applications may also
need to be preceded by research in modeling. 7.The following points should, however,
be mentioned. 8.All the responsibility should be strictly defined. 9.The central adding
and multiplying apparatus of the computing machine should be numerical, rather than
on a basis of measurement. 10.These mechanisms should depend on electronic tubes
rather than on basis of mechanical relays. 11.The entire sequence of operations should
be laid out on the machine itself so that there should be no human intervention from
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the time the data were entered until the final results should be taken off, and all logical
decisions necessary for this should be built into the machine itself. 12.The machine
should contain an apparatus for the storage of data which should record them quickly,
hold them firmly, read them quickly, erase them quickly, and then be immediately
available for the storage of new material. 13.You may ask many questions to the author
of the book. 14.This idea might be of interest for many scientists. 15.Such tasks should
be significant in solving economic problems. 16.They have not had to decide which
course of actions to choose. 17.0ne sequence will have to be chosen. 18.Will one se-
quence have to be chosen? 19. In addition, account must be taken of p-rays. 20. How-
ever complex the task it must be done on time. 21. The error must be in his reasoning.
22.Every visible event in nature can be explained by previous events. 23. He believed
in work — believed that man ought to eat his bread in the sweat of his brow. 24. The
technique of taking Ra- man spectra cannot be made the subject of detailed discussion.
25. The pressure of one of these points can well be chosen at will. 26. These processes
need not be considered in details. 27. Ideal must be composed of things known to us.
28. They must be able to identify the particular error that has occurred in the input.
29. It may not be economic to make the correction while the computer waits. 30. In a
conceptual analysis one need only examine the parts. 31. If a person will not do a thing
in the way he wants, he must do it in the only way he can. 32. A few words concerning
the preparation of specimens may well be in order. 33. A great deal of work need to
be done in this area. 34. There is, or ought to be, such a thing as Automation Econom-
ics. 35.Simplification as a method of under- standing can and must be the method of
understanding any science. 36. As to the heat of the reaction it had to be care- fully
controlled. 37.They were not allowed to carry out the experiment. 38. We have had
to investigate a wide range of economic problems. 39.However, they were confronted
with pressing problems, which they had to solve as well as they could. 40.The rate of
gas flow does not have to be large. 41.The program or the database does not have to be
changed. 42. He may have to stop his experiment. 43. This restriction is severe, but
should be welcome to nonmathematical uses. 44.0ne of the simpler forms is probably
to be preferred. 45. The less progressive firms have been allowed to exist. 46. It has
been argued for a long time that programmers should not have to reinvent the wheel
every time they write a program. 47. It may take you twelve hours' reading to produce
an intellectually honest article of a thousand words. In fact you will have to educate
yourself as well as your public. 48. Within this time the maximum change in conduc-
tivity was to be observed. 49. The full five names do not have to be specified. 50. In
order to make the satellite a whole number of highly involved scientific and engineer-
ing problems had to be solved. 51. Each type of failure has to be recovered by an ap-
propriate set of actions. 52. There will inevitably be components that cannot be reduced
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entirely to physically measurable quantities and so will have to be evaluated subjec-
tively. 53. Bad news should be broken gently and good news all at once. 54. Such a
corrupt and despotic government must in itself be weak just when a government ought
to be strong. 55. Special techniques have had to be advised for solving the problem.
56. If computers are ever to gain wide acceptance for process control they must be
understood by the people who have to operate them. For this reason, they should be
kept as simple as possible. 57. He may have to supply judgment to cover those aspects
of the problem, which could not be covered by the research. 58. If a physiologist, who
knows no mathematics, works together with a mathematician who knows no physiol-
ogy, the one will be unable to state his problem in terms that the other can manipulate,
and the second will be unable to put the answers in any form that the first can under-
stand.

Task 17. Read the text, translate and correct grammar mistakes.
The Plan for Implementation.

Planning for the implementation of research results should begin when the re-
search itself begins; it should not wait until the results is obtained. Specifically, the
technical abilities of those who will use the results and the facilities at their disposal
should take into account in determining the form and nature of the research results,
which should be sought. It would be foolish to expect a clerk to solve an equation
requiring the calculus of variations; a monograph or a table may be necessary. But a
mono- graph or a table may be able to provide only very approximate solutions to
equations. An approximation, which are used, however, will produce better results than
an exact solution, which is ignored. In order to assure that the research results carry out
as intended, it is necessary to develop a detailed plan for their implementation. This
need are generally acknowledged where the action ultimately to be taken is to be per-
formed by a computer. In such a situation, the researcher is recognized his responsibil-
ity for developing a program for the computer. What is not so well recognizing is that
almost as detailed a program is required for human operators. It is necessary to specify
exactly who is to do what, when they are to do it, and how. The “who” and “when” can
normally be shown on a flow chart which indicates the way that the relevant operations
will be to be conducted. The “what” requires detailed instructions in terms of opera-
tions that can is performed by the kinds of people involved.
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Task 18. Translate paying attention to the modals in Perfect form.

1. This must have given rise to the molecule changing its configuration. 2. This
intrinsic theorem may have been proved centuries ago. 3. His name might have been
added to the list. 4. The host cells must have been growing in an appropriate physical
and chemical environment. 5. The requirement may have been met in the previous ex-
periment. 6. Sometimes he worked later than he ought to have done.
7. From the early times, the development of the mathematics of number must have
given rise to philosophical puzzlement. 8. It should have been the duty of the Senate to
hand the document at once. 9. The authors suggested that denaturation may have oc-
curred during preparation of the gamma globulin. 10. Although the structures proposed
may not have been established with complete certainty, all known facts, physical and
chemical, fit beautifully this ingenious interpretation. 11. The introduction of symbols
for negative numbers must have been a further source of difficulties. 12. Since the high
fluid level could have been caused by downhole- equipment leaks, it is necessary to
determine production at 80 % efficiency based on the old cycle. 13. An observer of the
pattern recognition "scene™ during the period of the last decade and a half could hardly
have failed to no- tice the following features. 14. The foreign matter such as Sulphur
and Iron, which are found in coals to varying degree, may have been due to the presence
of minerals containing these elements in their neighbourhood. 15. Sustained experi-
ments with the cyclotron produced rare hits of the target by what might have been the
atom of the new element. 16. It is for this reason that many reports on scientific research
include discussion of how the research ought to have been done in the light of the
experience gained' in having done it the first time.
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