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IIpeaucioBue

Hacrosimee ydeOHOe mocoOue mpeaHa3HAue€HO sl 3aHATHA ¢
maructpantamu  Wucturyra  ¢usuku  Kazanckoro  (IIpuBomxckoro)
denepanpHOro yHuUBepcuTeTa. llenb MaHHOTO MOCOOUS TMOBBICHUTH YpPOBEHB
BJIAQJICHUS  aKaJIEeMUYECKUM HWHOCTPAHHBIM  SI3BIKOM, JIOCTUTHYTBHIA  Ha
IpebIIyIIeld CTylIeHn 00pa3oBaHusl, U OBJIAJICHUE CTYACHTaAMU HEOOXOIUMBIM
YPOBHEM HHOSA3BIYHON KOMMYHUKATHUBHOM KOMIETEHIIMU B MPO(ECCHOHATBHON
o0JacTH.

B 3amauy mocoOusi BXOJST COBEpIICHCTBOBAHWE HABBIKOB M YMEHHIA
CaMOCTOSITENILHO PaboTaTh C AyTEHTUYHBIMU TEKCTAMHU Ha aHTJIIMMCKOM SI3BIKE C
LENbIO MOJTyYEeHUS uHbopMaIu, MOJIIEPIKAHUS HAyYHBIX u
npodeccuoHaNbHBIX KOHTAKkTOB. Kpurepuem oTOOpa TEKCTOBOro marepuaia
ABJIsI€TCS UHPOPMATUBHAS LIEHHOCTh ayTEHTUYHBIX TeKCTOB. HeKoTopbIe TEKCTHI
MOJIBEPrajuch aJanTallid U COKpalleHut0. Takxke, mocoOue BKIIOYAET B ceOs
yOpaXHEHWs: W 3aJaHWsl, HANpaBJICHHBIE HA  pPa3BUTHE  YCTHBIX
KOMMYHHKATHBHBIX HaBBIKOB.

[Tocobue cocrout u3 10 pas3nenoB, KakIbli W3 KOTOPBIX COACPKUT
TEMaTUYECKUM TEKCT U 3aJaHus JJIsl TIOJHOTO U TOYHOTO IMOHUMAaHUs TEKCTa, a
TaKKe 33JJaHuUs M0 PA3BUTHIO KOMMYHUKAIIMOHHBIX KOMIETEHIINH. MOHUTOPHHT
OCYIIECTBIISIETCS 4epe3 PEeNpOAyKTHBHBIC, MPOAYKTHUBHBIE ¢ TBOPYECKUE
3aJjaHusl, KOTOPBIE CIOCOOCTBYIOT YCBOGHHIO W 3alIOMHUHAHMIO CIIEIHATbHBIX
TEPMHUHOB B 00JIaCTH HampaBJeHUsI 00y4yeHHs CTyAeHTOB. [luceMeHHbIe 3a1aHus
HaIleJIeHbl Ha OTPaOOTKY HABBIKOB IEPEBOJIa U MO3BOJISIIOT COBEPIICHCTBOBAThH
HABBIKM THCHMEHHON KoMMyHHUKanuu. [locoOue comepXuT Marepuaibl |
3aJaHusl, KOTOpPble MOXXHO HCIONBh30BaTh B KAauyeCTBE JIOMOJHUTEIHHOTO
y4yeOHOTO MaTtepuasia Maructpam yposed Intermediate — Advanced.
Pa3HOypoBHEBOCTh 3a7jaHUIl TIO3BOJISIET OCYIIECTBIATH MU PepeHIInpOBAHHBIHI
MOAXOJ B 00yUCHHH.

[Tocobue nmomonHeHo TioccapueM TepMuHOB 1o Qusuke Glossary of
Physics Terms u rioccapuemM TepMHUHOB IO BhIcIieMy oOpa3zoBanuio Academic
English Glossary.
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Unit 1. WHAT ARE YOUR CAREER GOALS?

Reading skills

Text
1. People seek careers in science or engineering for many reasons. Some have
specific goals: they wish to cure diseases or combat hunger or reduce pollution;
or they dream of developing the next laser, transistor, or vehicle for space travel;
or they imagine building companies that capitalize on new engineering
capabilities. Some choose careers in science or engineering because they are
curious about the natural world. Others are motivated by the excitement and
beauty of the intellectual world and hope to formulate theories that will lead to
new ways of thinking about the world. Still others imagine educating people
about science or engineering in schools or through the media; they want to
provide counsel or shape public policies on issues of direct relevance to science
or engineering. Each of these motivations is legitimate, each is valuable, and
each flows naturally from an education in science and engineering.
2. Careers in science and engineering are essentially hope-filled endeavors that
can improve people's lives and result in knowledge that all people can share. As
the techniques and products of science and technology have become more
central to modern society, a background in science and engineering has become
essential to more and more careers. In fact, degrees in science and engineering
are becoming as fundamental to modern life as the traditional liberal-arts degree.
The contributions of scientists and engineers already extend beyond research
and development and throughout the realms of teaching, business, industry, and
government. People with bachelor's, master's, and doctoral degrees in science or
engineering are forming companies, managing businesses, practicing law,
formulating policy, consulting, and running for political office. They are
forming global communities of common interests that transcend the differences
among individuals, corporate endeavors, or nations.
3. But if you are contemplating a career in science or engineering, how can you
begin your planning most effectively? If you are an undergraduate or beginning
graduate student — the groups for whom this guide is primarily designed — how
well do your own skills and personality match the career you imagine? It is
important to remember that science-oriented students are not all alike, any more
than all artists or all politicians are alike. Your success will depend on going
where your particular interests lead you. Are you exhilarated by the challenge of
a new problem or puzzle or need? Does the complexity of the natural world
prompt a desire to understand it? If so, science and engineering study — rigorous
though it is — will provide you with the tools and concepts that you need to
achieve your goals.
4. Your own goals will determine which academic degree is most appropriate
for you. Many people find satisfying careers in a variety of positions after the
bachelor's degree. Others, notably engineers, find that a master's degree equips



them well for professional careers. For those who hope for careers conducting
research and/or teaching at the university level, a PhD will probably be required.
No degree guarantees lifetime employment. Like professionals in other fields,
you might still have to change jobs and even careers during your life — perhaps
more than once. It is the purpose of this guide to help you lay the foundation for
your journey, no matter how many turns your path takes.

5. Just how rigorous is the path to a scientific or engineering career? Graduate
study, in particular, is demanding mentally, physically, and emotionally. Not
everyone has the perseverance to complete years of concentrated study. But the
experience of doing scientific or technical work is supremely exhilarating for
those with sufficient interest and determination. And many people will be
willing to help you along the way and assist you over difficult hurdles as you
gain the confidence to think and work independently.

6. Are you bright enough to become a scientist or engineer? Again, there is no
standard against which to measure yourself; no kind of intelligence applies
across all the many fields of science and engineering. But you can do no better
than to trust in your deepest feeling. If your enjoyment of mathematics and
science is real, you will probably want to understand, use, and explore them on a
deeper level.

One of the most helpful guides to doctoral study in both science and engineering
is a slim book by scientist and writer Peter Medawar titled Advice to a Young

7. Scientist Medawar writes: "A novice must stick it out until he [or she]
discovers whether the rewards and compensations of a scientific [or
engineering] life are for him [or her] commensurate with the disappointments
and the toil; but if once a scientist [or engineer] experiences the exhilaration of
discovery and the satisfaction of carrying through a really tricky experiment ...
then he [or she] is hooked and no other kind of life will do." And again
Medawar is helpful: "One does not need to be terrifically brainy to be a good
scientist. ... Common sense one cannot do without, and one would be the better
for owning some of those old-fashioned virtues . . . application, diligence, a
sense of purpose, the power to concentrate, to persevere and not be cast down by
adversity." (Medawar 1979).

8. Make a list of reasons why you like to study science and engineering and a list of
reasons why you don't. Compare the two lists. Make a list of the positive and
negative aspects of various careers which you are interested in. Seek out people
with science and engineering backgrounds who work in careers which you are
interested in and ask them to have lunch with you so that you can ask them about
their work and how they got where they are today. How do they spend their time?
What do they find most satisfying and most disagreeable? Does the life that they
describe appeal to you?

9. If you're an undergraduate, talk with several graduate students; if you're a
beginning graduate student, talk with several advanced students or postdoctoral
students. Ask them what they have learned that they wish they had known early in

their careers.

Adapted from: https://www.nap.edu/read/5129/chapter/2
Accessed: 11.08.2020
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1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the

After text tasks

translation of this text?

. goal [govul] tens

. disease [d1'zi:z] 6Gone3Hb

. combat ['kombat] 6opoTbes

. pollution [pa’lu;fn] 3arps3uenune

. reduce [r1'dju:s] cokpamiarb, yMeHbIITUTH
. capability [keipa'biliti] Bo3amoxHOCTE

. products [ 'prodakts] 3a. cpencrsa

. endeavor [in'deva] meITaThes

. background ['baekgraond] dbon

. transcend [traen send] mpeoioneBaTh, NPEB30UTH
. alike [o'lark] moxoxwii

. exhilarate [1g'zilorert] oxxuBATH

. prompt [prompt] 6sicTpBIii

. achieve [2'ffi:v] nocturath, T0OHMBaTHCS

. appropriate [o'proupriit] cooTBETCTBYIOIINMI, TOAXOAIIAN
. satisfying [ 'saetisfamn] ynosneTBopsrommii

. employment [1m’ploimant] 3ausTOCTH, paboTa

. purpose ['p3:pas] mens, 3agada

. hurdle [h3:dl] mpensiTcTBHE, Gapbep

. reward [r1'wo:dz] narpana

2. Translate the following word combinations into Russian.

1.

2
3
4
5
6.
;
8
9
1

career goals

. reduce pollution

. Space travel

. natural world

. through the media

demanding mentally

. global communities
. sufficient interest

helpful guides

b. primarily designed

3. Read the text and answer the following questions:

1
2
3

4

. What examples of career goals are mentioned in the text?

. What will define which academic degree is the most suitable for you?
. Who forms global communities of common interests that transcend the
differences among individuals, corporate endeavors, or nations?

. What level of education guarantees lifetime employment?



5. Whose helpful guide for doctoral studies in science and engineering is
presented in the text?

4. Find the English equivalents to the following word combinations in the
text. Make up your own sentences with these phrases.

HaJICKHBIC YCUIINA

noJmTHYecKas cepa

pasimanAa MCKAY JTIOAbMHA

IIyOOKUH YpPOBEHb

TPAHCIIOPTHOE CPEJCTBO JJIsI KOCMUYECKUX MyTEIIECTBUAN

agbrwnE

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) Most people are looking for a career in science or technology.

b) People with bachelor's, master's, and doctoral degrees in science or
engineering are capable to form companies and managing businesses.

c) People seek careers in science or engineering for many reasons.

6. Mark true (T) or false (F) sentences.

a) People never find satisfying careers in a variety of positions after the
bachelor's degree.

b) Some people are motivated by the excellence and beauty of the intellectual
world and hope to formulate theories that will lead to new ways of thinking
about the world.

c) People with a bachelor's, master's and doctor's degrees in science or
technology do not have enough skills and knowledge to form companies,
manage business.

d) It is useful to look for people with scientific and engineering knowledge who
work in the career in which you are interested.

e) One does not need to be terrifically brainy to be a good scientist.

7. In what paragraph is it written about the contribution of scientists and
engineers in science and technology?
a)1;b)2;c)3.

8. Put the names of the paragraphs 1, 2 and 3 in the correct order.

Titles Number

a) Effective planning of a career in science or engineering

b) The reasons why people are looking for a career in science or
technology

¢) Contribution of scientists and engineers to the development of
science




9. Choose the correct answer to the given question. Make your own
question to the text with the question word “Why”. Ask your partner this
question,

What can help you to choose the most appropriate Academic degree for you?
a) Parents’ recommendations

b) Own goals

c) Teachers™ advice

10. Translate the sentence into Russian
Each of these motivations is legitimate, each is valuable, and each flows
naturally from an education in science and engineering.

11. Match column A and B

A B
1. hurdle a. 3ajaya
2. products b. cpencra
3. disease C. hon
4. background d. npensaTcTBHC
5. purpose e. 60JIe3Hb

12. Complete the sentence.
If your enjoyment of mathematics and science is real, you will probably ... .

13. Choose the sentence with the correct word order.

a) Some choose science or engineering careers because they are curious about
the natural world.

b) Some science or engineering choose in the careers because natural world
about they are curious.

c) Because curious about the natural world, they are choose some careers in
science or engineering.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. In pairs, discuss the following questions. Explain your answer. Express
your attitude to the received response, your agreement or disagreement
with the partner's opinion.

1. Why did you choose a career in science?
2.What field of science are you currently working or studying in?
3. What would you like to do next in your work or studies?

2. Make a comparative table of higher education in the United States and
Russia, and then answer the following questions.
9
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Higher education for science in the Russian Federation

Qualification Category Duration Place of study

1. Is science education in the US similar to science education in your country?
2. If you decided to study in the US, which qualification would be best for you?

3. Write a short essay on the suggested topics. Suggest some other relevant
essay topics:

» what you enjoy most about working in your scientific field.

 what you would like to do (and not like to do) next in your career.

« which of your past and present experiences are most relevant to your future
in science.

4. In pairs, take turns to interview your partner about his/her career
path in science. What questions do you think are the most relevant?

5. Look at the application form (1-10) and add the information you need to
provide when applying for a grant.

APPLICATION FORM
1. Applicant

2. Current appointment and address

3. Location of proposed study

4. Sponsor’s recommendation

5. Departmental support

6. Project title

7. Project summary

8. Details of proposed research

9. Budget

10.Nominated referee with personal knowledge of applicant

6. In pairs, discuss the following questions.

1. Have you ever applied for a job in science? If not, what kind of job would
you like to apply for in the future?

2. Which of the following documents are job applicants usually asked for in
your country?

* application form

* biodata

* cover letter (covering letter)

10



* resume or CV (curriculum vitae)

3. Have you ever written one of these documents in English?

4. Do you think that the information you include and the way you organize a
resume or CV in English will be the same as a resume or CV in your own
language?

7. Complete the advice for interviews using the words and phrases given
below.

application form, comfortable position, facing, late, phone number, questions,
see, shuffle (wypwams), thank, tone of voice

Before your interview

Find out exactly who you will be talking to. Check whether they will be able to

1 ) you or just hear you. Check the date, time, the
(2) to dial in on, and the right code to access the conference call
Read your CV and (3 ) again. Practise answering questions you
might be asked. Prepare (4) to ask the interviewer.

During your interview

e Don't be (5)

e Use your (6) . to sound confident and enthusiastic

e Do not (7) papers (this will make a noise)

e Sitina(8) — do not move about too much

e Speak very clearly, (9) the microphone

e When the interview is over (10 ) the interviewer(s) and

end positively

11



UNIT 2. INTERNATIONAL SCIENTIFIC COLLABORATION

Reading skills
Text 1. International Scientific Collaboration

1. Most developing country governments recognize that science and technology
can bring economic and social benefits to their country. But the value of
encouraging collaboration between their own scientists and technologists and
those of other countries is less obvious to them. Furthermore, the degree to
which governments have recognized the connection between investment in
science and technology, and the benefits that such investment can bring, varies
greatly in the developing world. The leaders of many of the least developed
countries in Africa, for example, are still looking for a compelling analysis to
show that science and technology are relevant to their needs. Within this
context, however, there is a growing awareness that the return on investment in
science and technology in developing countries can be significantly increased if
part of that investment is used to promote collaboration with researchers in other
countries.

2. As a result of this realization, the form that collaboration in science and
technology should take, the conditions under which it is likely to succeed, the
risks that collaborative projects can face — especially when collaboration takes
place between partners of unequal scientific strength — and the potential barriers
that can stand in their way, have each become major topics within the research
and development policies of both developed and developing countries.

This policy brief focuses on these issues in the context of international
collaboration in scientific research — the process by which scientists in two or
more countries collaborate to carry out research of mutual interest.

3. National research institutes and business firms also collaborate internationally
to develop new technologies; indeed the rise of globalization has meant
international technological cooperation has become a major component of the
economic policies of many countries. But such collaboration raises different
issues from those associated with international scientific collaboration, and will
not be addressed in this paper. Neither does the paper address the funding of
research in developing countries by international donors. This can be an
important source of research funding for those countries, and indeed is
sometimes referred to as international scientific collaboration. But it is more
appropriately called 'science aid', and (apart from the funding of joint projects
between researchers in developing countries) will not be explicitly addressed
here.

4. What this policy brief does seek to do, however, is to summarize the issues
that are likely to be faced by decision makers in both developed and developing
countries when handling potential collaborative projects, as well as addressing
the relevant institutional government policies and guidelines within which
collaboration can take place. Included in this is a brief reference to the

12



increasingly important impact of information and communication technologies
(ICTs) on collaboration, as well as some of the ethical issues that can arise.
Finally, the policy brief suggests that national strategies are needed to maximize
the benefits that collaboration can bring. To judge by the steadily rising
percentage of scientific papers that list authors living and working in different
countries, collaboration in scientific research has been increasing steadily in
recent years. There are several ways in which the governments of developing
countries can benefit from this trend.

5. First, most scientific knowledge and expertise is located in relatively few
advanced countries. Collaboration between scientists working these countries
and those in developing countries therefore provides an important channel for
the latter to access this knowledge and expertise, and apply them to local
problems. Second, working with foreign scientists — especially that from more
scientifically advanced countries — provides a good way of enhancing domestic
scientific capabilities through the exchange of knowledge and experience.
Another advantage is that collaborative research can provide access to scientific
facilities that may not be available locally, for example, large computing
facilities, or 'big science’ facilities, such as particle accelerators, radiotelescopes
and oceanographic research vessels.

6. One important value of collaborative research is that it can provide access to
foreign sources of funding for researchers in developing countries. In addition,
some donors, such as the International Development Research Centre (IDRC) in
Canada, and the department for research cooperation of Sweden's International
Development Cooperation Agency (Sida/SAREC), have contributed financially
to the promotion of scientific collaboration between developing countries. This
can be useful in particular where neighbouring countries often have similar
research interests and common publication profiles. Furthermore, collaboration
between countries can have useful political advantages. It can create trust and
personal friendships between researchers, which can sometimes help diffuse
tension and conflicts between the respective.

7. Another example is the way that the European Union has encouraged
scientific collaboration between its member countries as a device to encourage
European integration. Similar collaboration within developing country blocs, for
example between countries in Central America or belonging to Mercosur in
South America, has also led to closer political ties. An additional reason for
encouraging collaborative research that is sometimes overlooked is that it
provides a useful mechanism for engaging the talents of émigré researchers who
have joined the brain drain, but still wish to stay in touch with their country of
origin.

8. Finally, scientific collaboration between developing countries may be
necessary in order to solve regional and global problems. Despite the various
factors that favour collaboration, there can be circumstances in which these
conflict — or at least are seen to conflict — with those that favour competition.
This is particularly the case when the research is close to the market place.

13



Indeed, it is the need to manage the tension with competition rules and
guidelines that leads both firms and governments to develop strategies on
international scientific collaboration.

9. There are other potential disadvantages with collaboration that need to be
recognized. Sometimes an element of exploitation can exist with a collaborative
arrangement, particularly when partners of unequal scientific strengths are
involved. The stronger partner, for example, may design the project, analyze the
results, and take the lead in publishing the results, using the weaker partner
merely as a research assistant to collect data.

10. Such an arrangement can provide little benefit to the weaker partner, with
the result that little new capacity will have been created at the end of the project.
Indeed collaborative projects can even be a way of encouraging the brain drain,
if a researcher from the scientifically weaker country leaves to join the main
research team once the project is ended.

11. A further potential disadvantage is that, if the partners are unequal, any
commercial benefits from the research may be claimed by the stronger partner.
Furthermore, the greater scientific strength of a country, the greater is the
propensity to engage in international collaboration; this can lead to foreign
scientists playing an excessively dominant role in setting the research agenda of
a country that is scientifically weak.

12. Then there is the fact that mechanisms for supporting collaborative research
have sometimes been deliberately used to gain access to politically-sensitive
areas — such as geographical regions under military control. Alternatively, there
may be fears that collaboration is being used to carry out unethical human
medical trials, natural resource investigations, or even experiments in biological
warfare that may be prohibited in the country of the stronger partner.

13. Finally, the administrative and other costs — referred to as the ‘transaction
costs' — of collaborating with partners in foreign countries can often be high.
Such costs may be incurred by language differences and the resulting
communication problems, by bureaucratic and management differences and
styles, and by frustrations caused by travel restrictions and time taken to acquire
visas. Each of these potential disadvantages of collaboration must be carefully
weighed up against the potential benefits before any collaborative arrangement

Is agreed.
By Geoffrey Oldham
Adapted from: https://www.scidev.net/global/policy-brief/international-scientific-collaboration-a-quick-qui.htm|
Accessed:11.08.2020

After text tasks

1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?

1. recognize [ 'rekagnaiz] mpusHaBathb
2. benefit ['benifit] Beiroga

14
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3. awareness [o'Wea.nas] oco3HaHue

4. issue ['1fu:] Bompoc

5. mutual ['mju:tfusl] B3aumHusI#, 0OmIMI

6. joint [d3o1nt] coBMecTHBII

7. brief [bri:f] kparkwuii

8. explicitly [1k'splisit] sBHO, OAPOOHO, TIPSIMO

9. impact ['impakt] Bo3aciicTBHE, BKIIa

10. steadily ['stedili] HeykmonHO, cTaOMITBHO

11. relatively ['relotivli] oTHOCHTETBHO, COOTBETCTBEHHO, YCIIOBHO
12. advanced [od'va:nst] nepenoBoii, pa3BUTHII, TPOABHHYTHIH
13. émigré [ 'emigrer] smurpanT

14. drain [drein] yreuka

15. disadvantage [drsad va:ntid3] HegocTaTok

16. particularly [pa'tikjalali] B uacTHOCTH

17. excessively [ek'sesiv] upeamepHO

18. unethical [an'eB1kal] HEaTHUHO

19. warfare [ 'wo:fear] Boiina

20. weigh up [werAp] B3BeCUTh, PEIIUTh

2. Translate the following word combinations into Russian. Make up your
own sentences with these phrases.

. social benefit

. encouraging collaboration

. within this context

. mutual interest

. policy brief

. enhancing domestic scientific capabilities
. trust and personal friendships

. diffuse tension

. research agenda

0. travel restrictions

P OO ~NOoO Ok, WwNPE

3. Read the text and answer the following questions:

1. What countries recognize that science and technology can bring economic
and social benefits?

2. In what way do national research institutes and business firms collaborate
to develop new technologies?

3. What benefits of international collaboration?

4. Can scientific collaboration between developing countries solve regional
and global problems?

5. Does scientific collaboration have any disadvantages?

4. Find the English equivalents to the following word combinations in the
text.

15



1. pa3BuBaromuecs CTpaHsl

2. pacty1as 00eCIIOKOEHHOCTh
3. HUHOCTpaHHbIE YUEHbIE

4. MexXaHU3MBbI [TO/JIEPIKKH

5. HOTEeHUMaIbHbIE HEIOCTATKH

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) Scientific collaboration can bring economic and social benefits to the world.
b) Scientific collaboration is the reason, causing the brain drain and providing
local facilities for scientists.

¢) Scientific collaboration is method of boosting the scientific and technological
progress with its own advantages and disadvantages

6. Mark true (T) or false (F) sentences.

a) Most developing country governments recognize that science and technology
can bring economic benefits.

b) National research institutes and business firms also collaborate internationally
to develop new technologies

¢) An element of exploitation can exist without a collaborative arrangement

d) If the partners are unequal, any commercial benefits from the research may be
claimed by the stronger partner.

e) Collaboration between countries can’t have useful political advantages.

7. In what paragraph is it written that scientific collaboration between
developing countries can solve regional and global problems?
a) 1;b) 2;¢) 3;

4. Put the names of the paragraphs 1,2 and 3 in the correct order.

Titles Number

a) The benefits of international collaboration

b) Introduction

c) Possible disadvantages

8. Choose the correct answer to the given question. Make your own
question to the text with the question word “Why”. Ask your partner this
guestion.

What are potential disadvantages with collaboration that need to be recognized?
a) it can't solve regional and global problems

b) an element of exploitation can exist with a collaborative arrangement

c) it can’t provide access to foreign sources of funding for researchers in
developing countries
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9. Translate the sentence.

Furthermore, the greater scientific strength of a country, the greater is the
propensity to engage in international collaboration; this can lead to foreign
scientists playing an excessively dominant role in setting the research agenda of
a country that is scientifically weak.

10. Match column A and B.

A B
1. Goal a) Llens
2. Developing b) Pa3zBuThrii
3. Developed ¢) [IpoGaema
4. Advanced d) [TpoaBuHyTHI#
5. Problem e) Pa3BuBaromuiics

11. Complete the sentence.
Finally, scientific collaboration between developing countries may be necessary
in order ... .

12. Choose the sentence with the correct word order.

a) Similar collaboration developing within country blocs has also led to closer
political ties.

b) Closer collaboration within blocs also has led to similar political developing
country ties.

c¢) Similar developing within country collaboration blocs also has also led to
closer political ties.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. Read and remember methods of communication (1-6). What other
modern methods of scientific communication do you know? Have you ever
used these methods? In what situations do you think it is better to use this
or that method?

. an academic journal

. a conference

. an online forum or science blog

. a popular science magazine

. a popular science book

. a newspaper
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2. Answer the following question. Explain your answer. Express your
agreement or disagreement with the partner's opinion.

Why is it important for scientists to keep in touch with:

a) other people in their field (e.g. biology)?

b) people in their specialism (e.g. molecular biology)?

c) people in other fields of science?

3. Read the following statements and say which form(s) of communication
from Exercise | students should use to find the information they want.

1. I'm trying to learn more about the Hadron collider because it's big news, but
it's not even close to my area so I'm finding the papers on it heavy-going.

2. At my university, | don't meet enough people in my field — I really need to
network and build some connections with people working around the world.

3. I'm having a problem with one of my protocols. I've tried a few different
things, but with no luck — I could do with some suggestions from other people of
what to try next.

4. Read the following five extracts and then say which form (or forms) of
communication from Exercise 1 each one comes from. Which form(s) of
communication are not included in these extracts? How easy was it to
decide where extracts came from? How did you decide on the right answer?
Give reasons.

1. ... more people were pain-free when using the handheld device than those
who had used an identical dummy device. Although the study by Lipton (2010)
has reliable results, there are some points to consider when putting these
findings into context. Importantly, the results will need to be verified in larger
trials that directly compare ...

2. Tea and coffee drinkers have a lower risk of developing type 2 diabetes, a
large body of evidence shows. And the protection may not be down to caffeine
since decaf coffee has the greatest effect, say researchers in Archives of Internal
Medicine. They looked at ...

3. ... can be rapidly generated by lentivirus mediated transgenesis. RNAI also
holds great promise as a novel therapeutic approach. This report provides an
insight into the current gene silencing techniques in mammalian systems.

4. Hi! Has anyone had any experiences with nanoparticles sticking to glassware?
If so, does anyone know if there’s a suitable silylation protocol to pre-treat the
glassware to do something about this annoying non-specific adsorption?
Thanks!

5. Animal and in vitro studies suggest that aspirin may inhibit breast cancer
metastasis. We studied whether aspirin use among women with breast cancer
decreased their risk of death from breast cancer. This was a prospective
observational study based on ...
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5. In pairs, discuss the following questions.

1. When you have a problem at work, who do you usually ask for help?

2. Have you ever asked a question on a science or professional internet forum?
If so, was your question answered?

6. Think of some material you often use in your lab. Write a brief lay
summary of what the material is and what it will be used for. In pairs,
discuss the following questions.

1. Does your place of work or study have similar rules to those in the email?

2. What kind of materials require a Material Transfer Agreement?

3. What kind of information would you expect to be asked for in an MTA?

7. Complete the form (to be completed when sending or receiving material):

Material Transfer Agreement
Recipient Researcher:
Recipient Institution & Address:
Provider Researcher:
Material Name:
Is this work involved with existing commercial arrangements? (1) Yes/No
Does the work involving the material have commercial potential? (2)
Yes/No
Is this material hazardous? (3) Yes/No
Is BioSafety Committee Approval required? (4) Yes/No
Is Ethics Committee Approval required? (5) Yes/No
If required, has Ethics and/or Bio Safety Approval been received? (6)
Yes/No
e Who will own the IP in any modifications to, or data collected on the
material? (7) University/Other/Joint
e Will any University of the South students be involved in using the
material? (8) Yes/No

UNIT 3. WHAT IS CRITICAL THINKING?

Reading skills
Text

1. Critical thinking is the ability to think clearly and rationally about what
to do or what to believe. It includes the ability to engage in reflective and
independent thinking. Someone with critical thinking skills is able to do the
following:

« understand the logical connections between ideas
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identify, construct and evaluate arguments
detect inconsistencies and common mistakes in reasoning
solve problems systematically
identify the relevance and importance of ideas

. reflect on the justification of one's own beliefs and values
Critical thinking is not a matter of accumulating information. A person with a
good memory and who knows a lot of facts is not necessarily good at critical
thinking. A critical thinker is able to deduce consequences from what he knows,
and he knows how to make use of information to solve problems, and to seek
relevant sources of information to inform himself.
2. Critical thinking should not be confused with being argumentative or
being critical of other people. Although critical thinking skills can be used in
exposing fallacies and bad reasoning, critical thinking can also play an important
role in cooperative reasoning and constructive tasks. Critical thinking can help
us acquire knowledge, improve our theories, and strengthen arguments. We can
use critical thinking to enhance work processes and improve social institutions.
Some people believe that critical thinking hinders creativity because it requires
following the rules of logic and rationality, but creativity might require breaking
rules. This is a misconception. Critical thinking is quite compatible with
thinking "out-of-the-box", challenging consensus and pursuing less popular
approaches. If anything, critical thinking is an essential part of creativity
because we need critical thinking to evaluate and improve our creative ideas.
3. Critical thinking is a domain-general thinking skill. The ability to think
clearly and rationally is important whatever we choose to do. If you work in
education, research, finance, management or the legal profession, then critical
thinking is obviously important. But critical thinking skills are not restricted to a
particular subject area. Being able to think well and solve problems
systematically is an asset for any career.
4. Critical thinking is very important in the new knowledge economy. The
global knowledge economy is driven by information and technology. One has to
be able to deal with changes quickly and effectively. The new economy places
increasing demands on flexible intellectual skills, and the ability to analyze
information and integrate diverse sources of knowledge in solving problems.
Good critical thinking promotes such thinking skills, and is very important in the
fast-changing workplace.
5. Critical thinking enhances language and presentation skills. Thinking
clearly and systematically can improve the way we express our ideas. In
learning how to analyze the logical structure of texts, critical thinking also
improves comprehension abilities.
6. Critical thinking promotes creativity. To come up with a creative solution
to a problem involves not just having new ideas. It must also be the case that the
new ideas being generated are useful and relevant to the task at hand. Critical
thinking plays a crucial role in evaluating new ideas, selecting the best ones and
modifying them if necessary
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7. Critical thinking is crucial for self-reflection. In order to live a meaningful
life and to structure our lives accordingly, we need to justify and reflect on our
values and decisions. Critical thinking provides the tools for this process of self-
evaluation.

8. Good critical thinking is the foundation of science and democracy.
Science requires the critical use of reason in experimentation and theory
confirmation. The proper functioning of a liberal democracy requires citizens
who can think critically about social issues to inform their judgments about
proper governance and to overcome biases and prejudice.

9. Some words about the future of critical thinking. In January 2020, the
World Economic Forum issued a report "The Future of Jobs". It says: The
Fourth Industrial Revolution, which includes developments in previously
disjointed fields such as artificial intelligence and machine-learning, robotics,
nanotechnology, 3-D printing, and genetics and biotechnology, will cause
widespread disruption not only to business models but also to labour markets
over the next five years, with enormous change predicted in the skill sets needed
to thrive in the new landscape. The top three skills that supposed to be most
relevant are thinking skills related to critical thinking, creativity, and their
practical application. These are the cognitive skills that our website focuses on.
10. Critical thinking is a metacognitive skill. What this means is that it is a
higher-level cognitive skill that involves thinking about thinking. We have to be
aware of the good principles of reasoning, and be reflective about our own
reasoning. In addition, we often need to make a conscious effort to improve
ourselves, avoid biases, and maintain objectivity. This is notoriously hard to do.
We are all able to think but to think well often requires a long period of training.
The mastery of critical thinking is similar to the mastery of many other skills.
There are three important components: theory, practice, and attitude.

11. If we want to think correctly, we need to follow the correct rules of
reasoning. Knowledge of theory includes knowledge of these rules. These are
the basic principles of critical thinking, such as the laws of logic, and the
methods of scientific reasoning, etc. Also, it would be useful to know something
about what not to do if we want to reason correctly. This means we should have
some basic knowledge of the mistakes that people make. First, this requires
some knowledge of typical fallacies. Second, psychologists have discovered
persistent biases and limitations in human reasoning. An awareness of these
empirical findings will alert us to potential problems.

12. However, merely knowing the principles that distinguish good and bad
reasoning is not enough. We might study in the classroom about how to swim,
and learn about the basic theory, such as the fact that one should not breathe
under water. But unless we can apply such theoretical knowledge through
constant practice, we might not actually be able to swim.

Similarly, to be good at critical thinking skills it is necessary to internalize the
theoretical principles so that we can actually apply them in daily life. There are
at least two ways. One is to do lots of good-quality exercises. Exercises include
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not just exercises in classrooms and tutorials. They also include exercises in the

form of discussion and debates with other people in our daily life. The other

method is to think more deeply about the principles that we have acquired. In
the human mind, memory and understanding are acquired through making
connections between ideas.

13. Good critical thinking skills require not just knowledge and practice.

Persistent practice can bring about improvements only if one has the right kind

of motivation and attitude. The following attitudes are not uncommon, but they

are obstacles to critical thinking:

« | prefer being given the correct answers rather than figuring them out myself.

« I don't like to think a lot about my decisions as | rely only on gut feelings.

« | don't usually review the mistakes | have made.

« | don't like to be criticized.

To improve our thinking we have to recognize that the importance of reflecting

on the reasons for belief and action. We should also be willing to engage in

debate, break old habits, and deal with linguistic complexities and abstract
concepts.

14. The California Critical Thinking Disposition Inventory is a psychological

test that is used to measure whether people are disposed to think critically. It

measures seven different thinking habits listed below, and it is useful to ask
ourselves to what extent they describe the way we think:

1. Truth-seeking — Do you try to understand how things really are? Are you
interested in finding out the truth?

2. Open-mindedness — How receptive are you to new ideas, even though
intuitively they do not agree with you? Do you give them a fair hearing?

3. Analyticity — Do you try to understand the reasons behind things? Do you
act impulsively or do you evaluate the pros and cons of your decisions?

4. Systematicity — Are you systematic in your thinking? Do you break down a
complex problem into parts?

5. Confidence in Reasoning — Do you always defer to other people? How
confident are you in your own judgment? Do you have reasons for your
confidence? Do you have a way to evaluate your own thinking?

6. Inquisitiveness

7. Maturity of Judgment — Do you jump to conclusions? Do you try to see
things from different perspectives? Do you take other people's experiences
into account?

Finally, as mentioned earlier, psychologists have discovered over the years that

human reasoning can be easily affected by all kinds of cognitive biases. For

example, people tend to be over-confident of their abilities, and focus too much
on evidence that supports their pre-existing opinions. We should be alert to these
biases in our attitudes towards our own thinking.

15. In a survey conducted by the UCLA Higher Education Research

Institute, 99.6% of university teachers agreed that critical thinking is a "very

important” or "essential” goal for undergraduate education. But how should
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critical thinking be taught? There are lots of different issues to be investigated,

such as:

« Should critical thinking be taught as a separate subject on its own, or should
it be taught in combination with other specific subjects that the students are
studying?

«  Which are the topics that are most crucial? How useful are lessons in formal
logic or Venn diagrams? How should we go about designing a curriculum?

Research from education psychology and cognitive science are very much

relevant when designing an effective pedagogy for teaching critical thinking.

If you are interested in issues related to critical thinking in higher education, the

following volume might be useful: Martin Davies and Ronald Barnett (2015)

The Palgrave Handbook of Critical Thinking in Higher Education Palgrave.

16. There are different psychological tests that are used to evaluate critical

thinking skills. The more popular ones are usually standardized tests that can be

benchmarked against a larger sample.

. Watson-Glaser Critical Thinking Appraisal (WGCTA) — The standard
version consists of multiple choice questions for an hour-long test. There
are two versions (A & B) that are supposed to be equivalent and so can be
used to measure changes in critical thinking over a period of time.

. California Critical Thinking Skills Test (CCTST) — A more recent test that
can also be completed online, with sub-scores for different categories such
as analysis, inference, induction, etc.

« California Critical Thinking Disposition Inventory (CCTDI) — Designed to
"designed to measure the disposition to engage problems and make
decisions using critical thinking."

« The Halpern Critical Thinking Assessment (HCTA) — Focuses on five
dimensions of critical thinking: verbal reasoning, argument analysis,
thinking as hypothesis testing, likelihood and uncertainty, and decision
making and problem solving.

« Cornell Critical Thinking Tests — There are two levels. Assessment topics
include: induction, deduction, credibility, identification of assumptions, etc.

. Related to the assessment of critical thinking, there is also the interesting
Cognitive Reflection Test (CRT), which consists of only 3 short questions.
It provides a measurement of rational and reflective thinking.

Adapted from: https://philosophy.hku.hk/think/critical/definitions.php
Accessed: 11.08.2020

After text tasks

1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of the text?

1. construct [kan'strakt] ctpouTs
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2. Inconsistency [inkon'siStanst] Hemocea0BaTeIbHOCTh
3. relevance [ 'relivons] 3maunmocthb
4. accumulating [o'kju:mjulerty] HakammuBaromuit
5. to deduce [di'dju:S] BBIBOAUTE
6. to seek [si:k] uckarn

7. exposing [1K'spavzin] BeICTaBISAIONIHI, pa300IadaronInii
8. fallacy ['feelosi] 3a0ayxnenue

9. acquire [o'kwaro] mpuobperarh

10. strengthen ['strenfon] ykpemisTh

11. to enhance [in'ha:ns] ycunmuBath, MOBBIMIATH

12. hinders ["hainds] mpensitctBOBaTH

13. misconception ['miskan'sep/n] HemomonuManue

14. compatible [kom'pztobl] coBmecTrMBIit

15. consensus [kan'sensas] cornacue

16. restricted [ris'triktid] orpanrueHHbBIH

17. flexible ['fleksabl] ru0xwuii, anacTuuHbIi

18. diverse [dar'v3:S] pa3HOOOpa3HBIiA, pa3TUIHBIH

19. promote [pra'mout] criocodbcTBOBaTH, COACHCTBOBATH

20. comprehension [kompri'henfn] moHruMaHue, OCMBICIICHUE

2. Translate the following word combinations into Russian. Make up your
own sentences with these phrases.

1) logical connections

2) independent thinking

3) accumulating information
4) challenging consensus

5) diverse sources

6) process of self-evaluation
7) maintain objectivity

8) persistent biases

9) acquired through

10) human reasoning

3. Read the text and answer the following questions:

1) How critical thinking can help us?

2) Why doesn’t critical thinking hinder creativity?

3) Why critical thinking is very important in the new knowledge economy?
4) What are the top three skills that supposed to be most relevant?

5) How to describe the way we think?

4. Find the English equivalents to the following word combinations in the
text:
1) oueHKa apryMeHTOB
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2) BBIBECTHU MOCIEA0BATEILHOCTH

3) JOBOJILHO COBMECTUMBIN

4) TuOKUe MHTEIICKTYaIbHbBIC HABBIKH
5) CO3HATENILHOE YCUITHE

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) Critical thinking is a metacognitive skill.

b) Critical thinking is the ability to think clearly and rationally about what to do
or what to believe.

c) Critical thinking is a higher-level cognitive skill that involves thinking about
thinking.

6. Mark true (T) or false (F) sentences.

a) Critical thinking should be easily confused with being argumentative or being
critical of other people.

b) We can use critical thinking to enhance work processes and improve social
institutions.

c) We often need to make a conscious effort to improve ourselves, avoid biases,
and maintain objectivity.

d) Critical thinking skills are restricted to a particular subject area

e) In the human mind, memory and understanding are acquired through making
connections between ideas.

7. In what paragraph is it written that critical thinking plays a crucial role
in evaluating new ideas, selecting the best ones and modifying them if
necessary?

a) 1; b) 2;c) 3.

8. Put the names of the paragraphs in the correct order.

Titles Numbers

a) The importance of critical thinking

b) The future of critical thinking

c) Critical thinking is an important ability.

9. Choose the correct answer to the given question. Make your own
question to the text with the question word “Why”. Ask your partner this
guestion.

Why some people believe that critical thinking hinders creativity because?
a) Because, it is domain-general thinking skill.

b) Because, it is a metacognitive skill.

c) Because, it requires following the rules of logic and rationality.
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10. Translate the sentence.

The proper functioning of a liberal democracy requires citizens who can think
critically about social issues to inform their judgments about proper governance
and to overcome biases and prejudice.

11. Match column A and B.

A B
1. fallacy a) BBIBOJIWTH
2. to enhance b) ycunmuBaTh
3. consensus C) 320y KICHHS
4. to deduce d) rubkmii
5. flexible €) corjacue

12. Complete the sentence.
Similarly, to be good at critical thinking skills it is necessary... .

13. Choose the sentence with the correct word order.

a) The California Critical is Thinking Disposition Inventory are people that is
used to measure a disposed psychological test whether to critically think.

b) The test California Critical Thinking Disposition Inventory is a psychological
people that is to used measure to think critically whether are disposed.

¢)The California Critical Thinking Disposition Inventory is a psychological test
that is used to measure whether people are disposed to think critically.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. Read the headlines and beginnings of two news articles reporting a recent
scientific development. Then answer the questions below. Find 2 titles of
articles from a scientific journal and a popular science magazine. What are
their differences?

Headlines and beginnings
1.“The ‘Chocolate Cure For Emotional Stress”.
There may well be another important reason for giving your sweetheart sweets
for Valentine’s Day ...
2. “New Evidence That Dark Chocolate Helps Ease Emotional Stress”
The 'chocolate cure' for emotional stress is getting new support from a
clinical trial published ...

Questions

1. Do you think the claims made in the headlines seem likely or unlikely? Why?
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2. In general, how can the science reported in the media differ from the actual
science? Why do you think there is a difference?

3. If you wanted to learn more about the research you see reported in the
newspaper, where could you look for more information?

2. You are a junior researcher and you are supervising a Physicist student.
You have asked the student to investigate the claims in the headlines and
then to write a critical review of the research. Complete the sentences below
in your own words. Then in pairs, discuss your answers.

a) If you read research critically, it means that you ...

b) You should always read research critically because ...

3. Your friend has some questions about writing a critical review. In pairs,
discuss questions 1-5 .

1. How long should my review be?

2. Can I write a critical review if I’ve only read the abstract?

3. How should I approach the reading? What should | read first?

4. Is it a good idea to think of questions | want answered?

5. Do I need to take notes or can | just highlight the relevant bits of the text?

4. Before reading a research paper, your group mate writes seven questions
to help him. Match the questions (1-7) to the section of the research paper
below where you would expect to find the answer.

Questions:

1. What variables were investigated?

2. How did the authors interpret the results?
3. What were the main findings?

4. Why is this research relevant?

5. Who/What was studied?

6. What procedure was used?

7. What was the hypothesis?

Sections of the research paper:
A. Introduction:
B. Method :____
C.Results:
D. Discussion: _

5. Check the meaning of the following words.

Anxiety, assessment, classify, consumption, hormone, metabolic, microbiota,
participant, trial, period, urine.
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6. Read two extracts from your group mate’s completed critical review and
answer the question.

1. Which extract (A or B) ...

a) summarizes part of the research?

b) gives an evaluation?

A. 30 young healthy adults completed a pre-trial questionnaire to assess the
anxiety levels and based on this, they were classified as either high or low
anxiety. All participants ate 40 g of dark chocolate a day for 14 days. On days 1,
8 and 15 urine and blood samples were taken and changes in cortisol and
catecholamine in the urine were analyzed, as well as energy metabolism and gut
microbial activity. The research found that after 14 days, the level of stress
hormones in the urine was reduced in all participants. In addition, there was less
difference between the two groups in energy metabolism and gut microbial
activity.

B. One problem with the research is the small sample size (only 30 people)
which was further divided into smaller groups. There was also no control group
in the study, making it impossible to conclude that chocolate was the cause of
the changes seen rather than some other factor such as other food or drink,
lifestyle change or activity level. Furthermore, only young healthy adults were
investigated and so the results cannot be applied to those who are older or have
pre-existing health issues.

7. Read and translate six extracts below from a critical review of another
paper. What phrases should be used in the review of scientific articles?
Suggest any other phrases.

a) A bad thing about this research is there were only 20 participants. Another
problem is all the subjects were hospital employees.

b) Also, the blood flow in the brachial artery was measured before they drank
the coffee, and 30 and 60 minutes after.

c) The researchers looked at how the blood flow changed.

d) The result of the research was that the people who drank caffeinated coffee
had decreased blood flow to their upper arm.

e) The results might not be the same for the general population. There was also
no measurement of the changes in blood pressure and blood flow after one hour,
so we can't know when blood flow returns to normal.

f) 20 subjects, between the ages of 25 and 50, who usually drank little coffee,
were given either a caffeinated or decaffeinated Italian espresso coffee. They
gave blood before the coffee was drunk, and an hour later.

8. Put extracts a-f in the correct order to make two paragraphs. One
paragraph should summarize part of the research; the other should give an
evaluation.
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9. Find a piece of published research you are interested in and then write
two paragraphs of a critical review in an appropriate style.

Unit 4. How to Report on an Experiment

Reading skills
Text

1. A laboratory report should communicate, as clearly and concisely as possible,
the rationale for the experiment, what was done, what the results were and what
the results mean. On the basis of a report on an experiment a reader should,
basically, be able to repeat it and get similar results. The report should be as
short and simple as possible to accomplish these ends; it takes practice to learn
how to write a technical report which does this well. Any report must have
certain content to accomplish the above purpose and to facilitate the
administration of the course. While the specific format outlined below is not
essential for this, it is one way to accomplish it and students should find
following it to be useful and instructive. However, as long as the objectives
above are accomplished, this scheme may be reasonably modified for certain
labs if desired. For instance, if an experiment has several parts which use
different apparatus or if the same apparatus is used to do several different
experiments, the material in some sections may need to be repeated for the
various different situations and this should be organized in the most suitable
way.

2.Heading

Identify the experiment by name and give the date performed, your name (first
and underlined) and that of your lab partner(s), and lastly the name of your TA.
Abstract

Give an extremely short (only a few sentences) description of the object of the
experiment and a statement of your principal results.

Theory

Start with the motivation (or reason) for the experiment. Follow this with the
theory behind the experiment. Give a brief presentation, in your own words, of
the essential ideas behind the experiment. Include only the most important
formulae (explaining the meaning of any symbols used). Do not give any
derivations unless they are original. The purpose is just to establish the context
of the experiment and state, for reference, the relations you will be using in
analyzing your data. (The proverbial interested reader should be able to look up
details elsewhere on the basis of your outline.) One paragraph, in good English,
should suffice.

3. Experiment. Succinctly describe, in your own words, the apparatus used and
the procedures followed to get your results. It is best to do this without reference
to the lab manual. Relying on your own memory is more authentic and provides
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practice for your powers of observation. Tell what you did so that someone else
could duplicate it from your description. Obviously, neither your TA nor the
other students need this exposition (anymore than they need your solutions to
the homework problems for the lecture part of the course); they all know about
the experiment. This is an instructive exercise, for your benefit, in attending to
and understanding facts in a scientific manner and to give you practice in
describing them intelligibly. Think of your reader as an intelligent physics
student who has not done the experiment. You should demonstrate clearly to
your TA that you know and understand what you did and can articulate it
simply. Often the simplest and clearest way to explain something is to give a
schematic drawing. This means a drawing without the details that are not
essential to the point you are trying to communicate. It is important to gain the
skill of realizing and illustrating the essence of a situation. This will also make it
easier for the TA to read and understand what you write. So you are encouraged
to use such drawings and you should include one of the apparatus used.
However, do not copy the detailed diagrams in the lab manuals directly, a rough
sketch of the apparatus showing the relevant physical variables (e.g. X, vV,
[[theta]], etc.) is appropriate. Emphasize sketches of the equipment but three
dimensional artist's sketches are inappropriate. Such a drawing should illustrate
what you have to say.

4. Data Analysis. Give one example of each calculation made; it should be clear
that you understand what you are doing. You may do the other calculations
separately and include only the final results. For your own benefit (and for the
instructor's sanity): BE NEAT! Calculate errors and show any error formulae
used; again, include one sample calculation. Clearly state the results you obtain.
Data should be presented in an organized form, such as in tables, charts and
graphs, and stated in correct Sl units. Do not use the tables from your original
data sheets for this purpose. All data is to be recopied and reformatted in the
Data Analysis section of the write-up. Experimental data should be compared to
theoretical predictions and calculations. Include the error analysis (such as
standard deviations and uncertainties) in your tables and with your final results.
For help on error analysis, see the Error Analysis section in the lab manual. See
the section on Graphs and Curve Fitting in the lab manual for an explanation on
obtaining results from your graphs and data. If a book value for the
measurement is available, state the number of standard deviations that your
result differs from the accepted value.

5. Conclusion. Summarize, in a paragraph or two, what you conclude from the
results of your experiment and whether they are what you expected them to be.
Compare the results with theoretical expectations and include percent error
when appropriate. Don't use terms such as "fairly close™ and "pretty good;" give
explicit quantitative deviations from the expected result. Evaluate whether these
deviations fall within your expected errors and state possible explanations for
unusual deviations. Discuss and comment on the results and conclusions drawn,
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including the sources of the errors and the methods used for estimating them.
Include brief answers to the specific questions asked in the lab instructions.

6. Remarks

Please critique the experiment as presented in the lab manual. Could the lab be
done in a better way? Do you have some other or original method for obtaining
the same results? Your suggestions are encouraged and are used to improve the
lab manual.

Data

Attach a copy of the initialed data which you took in the lab to the back of your
lab write-up.

Adapted from: http://teacher.pas.rochester.edu/PHY LABS/Write Report/Write Report.html
Accessed: 11.08.2020

After text tasks
1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?

result [r1'zalt] pesynbTar

attach [o'teet] mpukpersITh

data ['derto] mannsie

experiment [1ks'perimont] sxcriepuMeHT
critique [Kkr1'ti:k] xpuruka

conclude [kon'klu:d] 3akmrounTts
summarize ['samoraiz] pe3roMupoBaTh
possible ['posabl] BeposTHBII

9. chart [ffa:t] nnarpamma

10. obtain [ob'temn] mosyuaTh

11. explanation [ekspla'nerfn] oObscHeHME
12. deviation [di:v1'e1rfn] oTkioneHue

13. sheet [fi:t] sucT

14. value ['veelju:] 3HaueHue

15. available [o'veilobl] noctymnHsbrit

16. illustrate ['tlostrert] mmocTpupoBath
17. benefit ['benrfit] Beiroga

18. encouraged [1n'karidzd] moompenHbIi
19. explain [1ks'plemn] o0bsacHATS

20. essence [esns] CyIIHOCTh

ONOThwWDE

2. Translate the following word combinations into Russian.
1. Laboratory report
2. Technical report
3. Extremely short
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4. Intelligent physics student
5. Scientific manner

6. Detailed diagrams

7. Theoretical predictions

8. Specific questions

9. Instructive exercise

10. Important formulas

3. Read the text and answer the following questions:

1. How should data be presented?

2. What is the purpose of the experiment?

3. What are the stages of an experiment?

4. What do you expect from the results of the experiment?

5. Why do you need a report which must have certain content to accomplish?

4. Find the English equivalents to the following word combinations in the
text. Make up your own sentences with these phrases.

1.JTaGopaTtopHbIii OTHET
2.0nucanne 00bEKTa IKCIIEPUMEHTA
3.HaBbIk 0cO3HaHUS

4. Vicnonbszyemblie (GOpMyIIbl

5. TeopeTnueckMH MPOrHO3aAMHU

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) It is necessary to report on an experiment correctly using special rules.
b) An experiment has several important parts which use different apparatus.
c) The timeframe of speaking about the experiment is very limited.

6. Mark true (T) or false (F) sentences.

a) It is important to gain the skill of realizing and illustrating the essence of a
situation.

b) A laboratory report should reveal real and clear results of the experiment.

c) A report sometimes has certain content to accomplish the above purpose and
to facilitate the administration of the course.

d) A researcher should summarize, in a paragraph or two, what he/she conclude
from the results of the experiment.

e) You should never critique the experiment.

7. In what paragraph is it written that you should give a brief presentation,
in your own words, of the essential ideas of the experiment?
a) 1; b) 2;c) 3.
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8. Put the names of the parts 1, 2 and 3 in the correct order.

Titles Number

a) How to describe an experiment?

b) What a laboratory report should be like?

¢) What are major parts of the report?

9. Choose the correct answer to the given question. Make your own
guestion to the text with the question word “Why”. Ask your partner this
guestion,

What are the most important things about a laboratory report?

a) The report should be long and difficult.

b) The report should be as short and simple as possible to accomplish these
ends.

c¢) The report should be understandable even for children.

10. Translate the sentence.

For instance, if an experiment has several parts which use different apparatus or
if the same apparatus is used to do several different experiments, the material in
some sections may need to be repeated for the various different situations and
this should be organized in the most suitable way.

11. Match column A and B.

A B
1. experiment a) KpaTKo
2. purpose b) skcniepumMeHT
3. concisely C) LeJb
4. essential d) BaxHBIN
5. rationale ¢) 000CHOBaHHE

12. Complete the sentence.
On the basis of a report on an experiment a reader should ... .

13. Choose the sentence with the correct word order.

a) While the specific format outlined is not below essential for this, it is one way
to accomplish it and students should find following it to be useful and
instructive.

b) While the specific way to find accomplish it format outlined below is not
essential for this, it is one and students should following it to be useful and
instructive.
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¢) The specific format while outlined below is not essential for students find
should following it this; it is one way to accomplish it and to be useful and
instructive.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. Do you agree that the scientific method is a process in which
experimental observations are used to answer questions? Complete the
collocations for describing the stages in the scientific method using given
words and phrases.

a hypothesis — an experiment (x2) — conclusions — data (x3) — the question

analyse

collect

conduct (or run)

define

design

draw

form

. interpret

2. Number stages (1-8) in the order you would normally do them. Read this
extract from a student website and check your answers to the exercise.

ONoakrwdE

The scientific method is a process in which experimental observations are used
to answer questions. Scientists use the scientific method to search for
relationships between items. That is, experiments are designed so that one
variable is changed and the effects of the change observed. While the exact
methodologies used vary from field to field, the overall process is the same.
First, the scientist must define the question — what exactly they are trying to find
out. Next the formation of a hypothesis comes, which is an idea or explanation
for a situation based on what is currently known. The next stage of the method is
the design of an experiment which will allow this hypothesis to be tested.
Usually a primary run of the experiment is conducted, and any changes to the
experimental setup made. In each experimental run, data collection takes place,
followed by data analysis.

Finally the data is interpreted and from this, the scientist is able to draw
conclusions.

3. Read the extract again to find the noun forms of the following verbs.
Which word(s use(s) the same form for the verb and the noun?
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Analyze, collect, design, explain, form, observe, relate, run, vary.

4. Below are the summaries of five experiments. Read each summary and
then choose which word correctly completes the heading.

Practical / Theoretical research

Murray Gell-Mann and George Zweig proposed that particles such as protons
and neutrons were not elementary particles, but instead were composed of
combinations of quarks and antiquarks.

Field / Laboratory experiment

Mark-and-recapture models were used to measure seasonal and habitat changes
in house mouse densities on sub-Antarctic Marion island.

External / Internal validity

The students were carefully matched for social status, subject area, ethnicity,
education level, parental smoking, and exposure to targeted advertising
Descriptive / Experimental study

The amount of soy products eaten by each participant was assessed at the start of
the study. During the 30 years of the study, the women’s incidence of breast
cancer was recorded.

Qualitative / Quantitative research

To investigate the effect of eating dark chocolate on stress levels, a blood
sample was taken and the levels of stress hormones measured. After eating the
chocolate, a second sample was taken and hormone levels measured again.

5. Can you think of examples of experiments which describe the headings in
Exercise 4?

6. You are a research assistant working as part of a team investigating
methods of storing some chemical substance for use as an energy source.
In pairs, discuss the following questions.

1. What do you think are the benefits of using this chemical substance as an
energy source?

2. In what situations or applications could this chemical substance fuels be
used?

6. Hydrogen could be an ideal energy source, but is difficult to store. In
pairs, look at three possible methods of hydrogen storage below and discuss
what you think the advantages and disadvantages of each one might be.

a) contained as a gas in a high-pressure tank

b) condensed into a liquid and stored in a tank

c) adsorbed onto a porous material
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7. Complete the following summary on variables using given below words.

Affects, collecting, controlled, data, dependent, independent.

How much a variable (1) a relationship can be discovered
by (2) experimental (3) on changes to
the relationship as the variable is changed. In an experiment, there will be:

* one (4) variable - this is the feature you are measuring;

* one or more (5) variables — these are the variables which
you change;

* one or more (6) variables - these are not being tested and

so they stay the same.

8. You want to investigate the effect of different chemicals on the substance
adsorption in the carbon fibers.

1. In this investigation, which of the following variables will be independent
and which controlled?

carbonization temperature

type of substance

heating rate

nitrogen flow rate

ratio of substance to carbon fibers

2. What will be the dependent variable?

9. In pairs, role play a discussion between a researcher and a supervisor
about your experiment. First, decide which type of experiment (from
Exercise 4) should be used to investigate the problem. Then discuss what
the variables in the experiment might be. Use the language you studied

Unit 5. DEVELOPING CONFIDENCE TO COMMUNICATE
Reading skills

Text
1. Research higher degree students are often invited or required to give
presentations on their current or proposed research at a department seminar, a
conference, or a similar forum. Clear as well as complex communication
material is a key aspect of professional development. But students are often
understandably nervous when faced with the challenge of presenting. So it’s
important to think carefully of how successful presentations come about.
2. Why are you presenting? Are you outlining a particular method or approach?
Are you emphasizing the practical application of your research? Are you
providing an overview of your work-in-progress? You need to provide
information that your audience will remember later. But avoid trying to cover
every small detail. Keep in mind your reason for presenting.
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3. Even when presenting to your department, make a realistic appraisal
beforehand of how much relevant knowledge or understanding your audience
already has. Ask yourself:

¢ \What kind of prior knowledge of my field does my audience probably have?

e How familiar are they with recent research in this area?

e How much technical knowledge do they possess?

e Do any of them use English as a second language? If so, will this affect my
presentation?

e Are there any technical terms that you need to define for your listeners? You
need to be able to present your research in a way that will engage and inform all
of your audience, not just your supervisor. Think carefully about all these points
as you compose your slides and decide how to pace your talk.

4. The timeframe of your talk is a key consideration. A short talk (10-20
minutes) needs to address the topic clearly and directly. It is very important not
to exceed your allotted time or, even worse, to have to leave your talk
unfinished. So be selective about what you say. Consider adopting the following
structure: What you’re doing — Introduce:

e yourself;

e your topic and the broader context of your research;

e the main hypothesis or research question;

e methods of data collection; and

e the key points your talk will cover. What you’ve found (or expect to find) —
Include:

e key findings, trends in your data, progress to date;

e any difficulties with your method.

Why this is important /relevant — Specify:

e Whether your results confirm your hypotheses;

e Whether you may need to redesign any aspect of the research;

e likely implications, or possible applications

5. Well-designed, professional-looking PowerPoint slides can complement most
presentations. They can reinforce key statements, help maintain interest and
concentration, illustrate concepts that are difficult to explain, and serve as a
guide for you, the presenter. However, if you’re planning to use a PowerPoint,
you need to consider the contents and organization of your slides carefully. To
start with, identify your major concepts and principal points. Which ones will
require a slide? Ensure the slides are not too cluttered (no more than 8-10 lines
of the text); use large font size (24 pt is recommended) and present one topic per
slide. Don’t simply read out your slides verbatim! The slides should just list key
points for you to expand on as you talk.

6. Slides must be discussed and integrated into the flow of your presentation.
Your audience should know exactly why the slides have been used. So, if you’re
presenting pictures, diagrams, tables or graphs, you need to point out their
significant features. This takes time. A good guideline is to spend two to three
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minutes to talk through the points on a slide. If you’re presenting for 20 minutes
—and you need to allow a few minutes at the end for questions — you may only
have time to present a title slide and seven or eight other slides. Practice your
presentation with a friend or sympathetic peer, to help you gauge if you have the
right amount of material for the time allowed. Also practice your conclusion — to
provide a summary for your audience and end your presentation on a strong
note. PowerPoint slides can be a means of support, both for the speaker and
audience. Don’t allow them to take over and detract from the whole
presentation. Ensure that your slides are clear, easy to read, and relevant. Avoid
unnecessary “special effects”!

7. Visual presentations need to present information simply and clearly. If you
overwhelm your audience with information, they will be tempted to read rather
than listen. A graph that you’ve prepared for your thesis, or a screen snapshot
copied from a website, may be too detailed for your audience to see clearly or
understand. Quantitative information can be presented as a graph or simple
table. However, graphs should have bold lines with simple, clearly numbered
axes, and strong contrast. Similarly, if you’re presenting information in the form
of a bar chart with more than five categories that need to be differentiated, the
chart will be difficult to read. In this case, reduce the amount of information in
your slide; perhaps you can make two or more slides to indicate different trends
in the data. Visuals containing mathematical equations can also be problematic
for the audience. They should have ample white space; figures must be bold and
large, as well as neat and accurate. Animated effects in PowerPoint can be
useful for presenting data. You can set up your slide show so that each set of
data appears with a mouse click, allowing you to speak about each data set
before, or while, displaying it. This helps to keep your audience engaged. To
simplify the data for your presentation you could prepare a subset of slides
containing additional information, which could be shown later in response to
questions. An alternative would be to include complex or detailed technical
information on a handout that your audience can examine more closely
afterwards. But distribute these handouts after the presentation or your audience
will read them during your talk, instead of listening to you!

8. Many students feel nervous at the prospect of being asked questions about
their research. However, a good presentation will naturally encourage discussion
and interesting questions. Always spend some time before your presentation to
consider those aspects of your research on which you might be questioned. Is
your method or approach unusual? Are there any aspects of your work that are
problematic or controversial? What are its practical applications, if any?
Generally, you should be able to predict about 75% of the questions you may be
asked. You can prepare and practice possible responses. Listen attentively to
your questioner. Paraphrase, or repeat, the question or comments, as in the
following examples: “So, what you are asking is ...” “So, you’d like to know
more about ...” This clarifies what has been asked. It also gives you some
thinking time. It’s perfectly acceptable to take a short pause to think before
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responding to a question. If you can’t provide an answer, first acknowledge the
question and say you don’t know, or: “Thank you for asking that question. |
can’t answer that question at this point in my research.” or: “Unfortunately, |
don’t have that information with me.” You can perhaps offer to find out the
answer, or to refer to other sources where the information may be found. There
IS no shame in not being able to answer every question. Consider yourself a
research apprentice. If you knew everything about your topic, you wouldn’t

need to be undertaking research in the area.
Adapted from:
https://services.unimelb.edu.au/ _data/assets/pdf file/0005/470075/Presenting your research Update 051112.pdf
Accessed: 11.08.2020

After text tasks

1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?

1. the challenge of presenting [8i:] ['tfeelind3] [of 'prez(e)ntin] 3amaua
pe/ICTaBICHUS

2. important [1m’'po:tont] BaxxHbIi

3. calmly ['ka:mli] criokoiino

4. emphasizing ['emphasaizin] moguepkuBanue

5. practical [ prektikol] npakTnyeckmii

6. providing [pra'vaidin] obecnieuenue

7. audience ['o:djons] aynuropus (ciyrraTesnu)

8. knowledge ['nolid3] 3Hanue

9. consider [kon'sido] paccmaTpuBath

10. allot [2'lot] npemocTaBATh

11. unfinished ['an'finift] He3akoHYCHHBIH

12. guideline ['gardlain] nupexTuBa

13. verbatim [va:'bertim] mocmoBHbI#t

14. sympathetic [ stmpa'Oetik] couyBcTBYyrOMITHIT

15. significant [sig’nifikont] 3HaunTEMBHBIN

16. feature ['fi:tfo] ocobeHHOCTD, CBOHCTBO

17. gauge [gerd3]] usmepurenbHbIil mprOOP

18. selective [s1'lektiv] or6opHsrit

19. expand [1ks'pand] pacmmpsitbes

20. research [r1'sa:tf] ucciaenoBanue

2. Translate the following word combinations into Russian. Make up your
own sentences with these phrases.

1. particular method
2. provide information
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relevant knowledge

main hypothesis

prior knowledge

research question

principal points

broader context

. naturally encourage discussion
0. key statements

P ©ONO U AW

3. Read the text and answer the following questions:

1. How important is the amount of information in the presentation?

2. What points are to be focused on while preparing for a presentation?
3. How to overcome uncertainty?

4. What questions do you need to ask yourself to make a presentation?
5. How should you finish the act of communication?

4. Find the English equivalents to the following word combinations in the
t

1. noHuMaTh 3puTeEINs;

2. BpEMEHHOM MEPHOJI pACCKa3a;

3. MPaKTUYECKOE TPUMEHEHHUE;

4. OCHOBHBIEC IOHATHS,

5. uHopmanus Ha pa3gaTOYHOM MaTepUale.

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) Speaking to the audience may be interesting and exciting.
b) The main tips to be considered in making presentations.
c) The ways of becoming a good listener.

6. Mark true (T) or false (F) sentences.

a) Before the presentation some time should be devoted to considering those
aspects of the research on which the presenter might be questioned.

b) Animated effects in PowerPoint can spoil the presenting data.

¢) A good guideline is to spend two to three minutes to talk through the points
on a slide.

d) When having too much information, reduce it in your slide; perhaps you can
make just one slide to indicate different trends in the data.

c) Sometimes it is admitted to present several topics per slide.

7. What paragraph informs the audience about the importance of pointing
out the presentation’s purpose?
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a) 1;,b) 2;¢c)3;d)4;e)5;f)6;9)7; h)8.

8. Put the titles of the paragraphs in the correct order.

Title

Number

a) Clear communication of technical or complex material is a

key aspect of professional development.

b) Presenting technical material visually.

¢) Using PowerPoint slides

d) Consider your purpose

e) Dealing with questions.

f) The way of organizing slides

g) Consider the structure

h) Consider your audience

9. Choose the correct answer to the given question. Make your own
guestion to the text with the question word “Why”. Ask your partner this
guestion. Express your agreement or disagreement with the partner’s

response.

How can slides contribute to improving your presentation?

a) The slides should consider only the audience’ possible questions.

b) The slides should only draw the audience’ attention.

c¢) The slides should consider only the key points of the presentation material.

10. Translate the sentence.

Many students feel nervous at the prospect of being asked questions about their

research.

11. Match column A and B.

A

B

1. to refer

2. to predict
3. be tempted
4. to cover

5. to provide

a) mpeacKa3bIBaTh
b) ccbutathes

C) MOKPBIBATh

d) npenocraBiATh
€) UCKYIIAThCsI

12. Complete the sentence.

Well-designed, professional-looking PowerPoint slides can complement ... .

13. Choose the sentence with the correct word order.
a) However, graphs should have bold lines with simple, clearly numbered axes,

and strong contrast.

b) Graphs, however, should have clearly with simple, numbered bold lines, bold

axes, and strong contrast.
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¢) Clearly numbered axes graphs lines with simple, should, however, have bold,
and strong contrast.

Communication skills ....

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5Scours.pdf)

1. Read the following extract from a website and then, in pairs, answer the
questions below.
Extract from a website

The American Research Fellowship (ARF) aims to develop science in the
US by attracting outstanding scientists in their field to continue their research in
Yale university or research institution. ARF fellowships are awarded to
individual scientists with future potential for leadership in their field. Successful
applicants receive a 5-year grant covering salary, travel and relocation costs.

Questions

1. Can an organization apply for this scholarship?

2. Would you be interested in applying for ARF? Why/why not?

3. What information might you need to include on your application form?

4. What are the advantages of attracting scientists ‘with future potential for
leadership in their field’ to a country?

2. Think about a research project in your area. In pairs, take turns to
summarize the project following the instructions (1-6) below.

Instructions
1. State the aims of your research.
2. Define what the problem is.
3. Explain why your topic is worth researching.
4. Say what the expected outcomes of the research are.
5. Outline the procedures you will follow.
6. Outline how you will limit your investigation.

3. Read your group mate’s completed project summary then say what you
think the commercial applications of the research might be.

4. Read the Project summary. Make up a brief summary of aims,
significance and expected outcomes of the research plan.

A 3-D odour-compass for odour-detecting robots
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1. Odour-sensing robots offer many benefits over the current use of animals in
similar roles, including safety, efficiency and durability. [A] However, the
robots which have been developed to date are limited by the fact that they can
only accurately detect and navigate towards odour plumes if they are within
direct 'sight' of the chemical source. Clearly, in real world situations, obstacles
may well impede the robot's detection ability, and at present, odour-sensing
robots are therefore only of limited use. [B] The proposed research will
concentrate on developing a robot which is able to gather readings in three
dimensions and therefore overcome the limitations of current models in odour-
detection. [C] This technology will make robots a more effective substitute
for animals.

2. [D] This research aims to develop existing robotic technology to create a
three-dimensional (3-D) odour compass to be used as a navigation tool in
searching for an odour source. [E] This will then be tested experimentally in
simulated environments where wind direction is not stable or where obstacles
interfere with odour distribution. A second stage in the research will be to
develop the robot's environmental sensors, thus allowing it to safely negotiate
the terrain to reach the source of the odour. [F] This should produce a robot
which is able to both detect and move to the source of an odour, even on
difficult terrain.

5. Complete the following sentences.

1. My main research focus was to ... .

2. During my project, I focused on ... .

3. As part of the Cell Wall Genomics team, I have developed .... .
4. I have been involved in investigating .... .

6. Make a presentation of your project.
Unit 6. HOW TO IMPROVE YOUR WRITING SKILLS IN SCIENCE

Reading skills
Text

1. Use active instead of passive voice. One of the most common manifestations
of bad writing is overuse of the passive voice. In English, the most basic
sentence structure is S-V-O: Subject—Verb—Object. “The zombie bit the man” is
an example of this sentence structure. The passive voice can cause confusion by
putting the object first: “The man was bitten by the zombie.” It usually requires
more words and use of a “to be” verb form, which can suck the energy out of
your writing. Learn to avoid these constructions as much as you can. Using the
passive voice isn't always bad. Sometimes there is no clear way to make a
statement active, or sometimes you want the lighter touch a passive construction
allows. But learn to follow this rule before you start making exceptions. The
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main exception to this is science writing, which conventionally uses the passive
voice to put the emphasis on the results, rather than the researchers (although
this is changing, so check the guidelines before you write). For example,
“puppies fed with spicy dog food were found to have more upset stomachs” puts
the emphasis on the finding rather than the person doing the finding. Cut the
chaff. Good writing is simple, clear and direct. You don't get points for saying in
50 words what could be said in 20, or for using multi-syllable words when a
short one does just as well. Good writing is about using the right words, not
filling up the page. It might feel good at first to pack a lot of ideas and details
into a single sentence, but chances are that sentence is just going to be hard to
read. If a phrase doesn't add anything valuable, just cut it. Adverbs are the
classic crutch of mediocre writing, and they often serve only to clutter up a
sentence. A well-placed adverb can be delightful, but much of the time the
adverbs we use are already implied by the verb or adjective — or would be if we
had chosen a more evocative word. Don't write “screamed fearfully" — "scream™
already suggests fear. If you notice that your writing is filled with "-ly" words, it
might be time to take a deep breath and give your writing more focus.
Sometimes cutting the chaff is best done at the editing stage. You don't have to
obsess about finding the most concise way to phrase every sentence; get your
ideas down on paper however you can and then go through to edit out
unnecessary stuff. Your writing doesn't just exist in a vacuum — it's experienced
in conjunction with the reader's imagination. You don't need to describe every
detail if a few good ones can spur the reader's mind to fill in the rest. Lay down
well-placed dots and let the reader connect them.

2. Show, don't tell. Don’t tell your readers anything that could be shown instead.
Instead of just sitting your readers down for a long exposition explaining a
character's background or a plot-point's significance, try to let the readers
discover the same ideas through the words, feelings and actions of your
characters. Especially in fiction, putting this classic piece of writing advice into
practice is one of the most powerful lessons a writer can learn. For example,
“Sydney was angry after reading the letter” tells the reader that Sydney felt
angry, but doesn’t give us any way to see it for ourselves. It’s lazy and
unconvincing. “Sydney crumpled the letter and threw it into the fireplace before
she stormed from the room” shows that Sydney was angry without having to say
it outright. This is far more effective. Readers believe what we see, not what
we’re told. Avoid clichés. Clichés are phrases, ideas or situations that have been
used so often that they’ve lost any impact they once had. They’re also usually
too general to leave a lasting impression on your reader.

3. Whether you’re writing fiction or nonfiction, cutting clichés out of your work
will make it better. "It was a dark and stormy night" is a classic example of a
clichéd phrase — even now a clichéd concept. Compare these similar weather-
related opening lines: “It was a bright cold day in April, and the clocks were
striking thirteen.” — 1984, by George Orwell. It's not dark, nor stormy, nor night.
But you can tell right from the start something's not quite right in 1984. “The sky
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above the port was the color of television, tuned to a dead channel.” —
Neuromancer, by William Gibson, in the same book that gave us the word
"cyberspace.” This not only gives you the weather report, it does so in such a
way that you are immediately placed into his dystopian world. “It was the best
of times, it was the worst of times, it was the age of wisdom, it was the age of
foolishness, it was the epoch of belief, it was the epoch of incredulity, it was the
season of Light, it was the season of Darkness, it was the spring of hope, it was
the winter of despair, we had everything before us, we had nothing before us, we
were all going direct to Heaven, we were all going direct the other way — in
short, the period was so far like the present period, that some of its noisiest
authorities insisted on its being received, for good or for evil, in the superlative
degree of comparison only.” — A Tale of Two Cities, by Charles Dickens.
Weather, emotion, damnation, and despair — Dickens covered it all with an
opening line that leaves the reader ready for anything.

4. Clichés are also important to avoid when you’re writing about yourself.
Saying you’re a “people person” says nothing definite about you. Saying you’re
able to communicate well with a variety of people because you grew up in a
bilingual family and lived in six countries growing up lets your reader know
you’re a “people person” without you relying on lazy language.

5. Avoid generalizations. One of the hallmarks of sloppy writing is broad
generalizations. For example, an academic essay might say something like “In
modern times, we are more progressive than people a hundred years ago.” This
statement makes a host of unfounded assumptions and doesn’t define important
ideas like “progressive.” Be precise and specific. Whether you’re writing a short
story or a scholarly essay, steering clear of generalizations and universal
statements will improve your writing. This applies to creative writing, too. Don’t
allow yourself to assume anything without examining it. For example, if you’re
writing a story about a female character, don’t assume that she would
automatically be more emotional than a man or more inclined to be gentle or
kindly. This kind of non-examined thinking keeps you in a creative rut and
prevents you from exploring the variety of possibilities that real life presents.

6. Back up what you say. Don’t speculate without providing evidence for your
assertions. In creative writing terms, this is similar to the “show, don’t tell”
principle. Don’t just say that without a strong police force society as we know it
would break down. Why is that true? What evidence do you have? Explaining
the thinking behind your statements will allow readers to see that you know
what you’re talking about. It will also help them determine whether they agree
with you. Use metaphors and similes with caution. While a good metaphor or
simile can give your writing punch and vigor, a bad one can make your writing
as weak as a baby. (That, by the way, was a weak simile). Overusing metaphors
and similes can also suggest that you aren’t confident with what you’re saying
and are relying on figures of speech to explain your ideas. They can also become
clichéd really quickly. A “mixed” metaphor mixes two metaphors so that they
don’t make sense. For example, “We’ll burn that bridge when we come to it”
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mixes the common metaphor “We’ll cross that bridge when we come to it” and
“Don’t burn bridges.” If you’re not sure how a metaphor goes, look it up — or
skip it altogether.

7. Break the rules. The best writers don't just follow the rules — they know when
and how to break them. Everything from traditional grammar to the writing
advice above is up for grabs if you know a transgression will improve your
piece. The key is that you have to write well enough the rest of the time that it's
clear you are breaking the rule knowingly and on purpose. As with everything,
moderation is key. Using one rhetorical question to create a punchy opening can
be very effective. Using a string of six rhetorical questions would quickly
diminish their effect. Be choosy about when and why you break the rules. Edit,
edit, edit. Editing is one of the most essential parts of writing. Once you finish a
piece of writing, let it sit for a day and then read it over with fresh eyes, catching
confusing bits or scrapping whole paragraphs — anything to make your piece
better. Then when you are through with the writing, give it another read, and
another. Some people confuse “editing” with “proofreading.” Both are
important, but editing focuses on considering what your content is and how it
works. Don’t become so attached to your wording or a particular idea that you
aren’t willing to change it if you discover that your ideas would be clearer or
effective presented in another way. Proofreading is more technical and catches

errors of grammar, spelling, punctuation, and formatting.
Adapted from: https://www.wikihow.com/Improve-Your-Writing-Skills
Accessed: 25.02.2018

After text tasks
1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?

. adverb ['edva:b] Hapeune

. editing [ 'edrtin] penakTupoBanue

. background [ 'backgravnd] 3aaumii man

. Statement ['steitm(a)nt] 3asiBiieHue

. especially [1'spe[(a)li] ocoberHO

. generalization [d3en(a)ralar zeif(a)n] 06oOmICHHE
. metaphor ['metofo] meradopa

. proofreading ['pru:fri:din] untka KoppekTypsbI
. rhetorical [r1'torik(a)l] puTopuueckmuii

. persuasive [pa’sweisiv] yoeauTebHbIH

11. conventionally [kan'venf(a)nali] ycioBHO
12. essential [1'senf(o)l] HeoOXxoarMBIiA

13. diminish [di'minif] ymeHbIaTh

14. spelling [ 'spelin] mpaBonucanue

15. punctuation [pan(k)tfv erf(s)n] myukryanus
16. format [ 'fo:maet] popmar

17. possibility [, post'biliti] Bo3amMoxHOCTB
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18. important [i1m’po:t(o)nt] BaxkHbII
19. skill [skil] naBbIk
20. automatically [ o:to 'metikli] aBTomaTHUeCKH

2. Translate the following word combinations into Russian.
1. passive voice

2. skills in science

3. break the rules

4. crutch of mediocre writing
5. catch errors

6. editing focuses

7. finish a piece of writing

8. most powerful lessons

9. long exposition

10. relying on figures

3. Read the text and answer the following questions:

1. What is one of the hallmarks of sloppy writing?

2. What writing rules should be observed?

3. What is one of the most important parts of the writing?

4. What is one of the most common manifestations of bad writing?
5. Do we need adverbs while writing? Why?

4. Find the English equivalents to the following word combinations in the
text. Make up your own sentences with these phrases.

1. ynaBnuBaTh OMMOKU TPAMMATHKH,

2. XOpOIIIo 00IMATHCS C Pa3HBIMHU JIFOIBMU;

3. ype3MepHOE UCTIOIH30BAHKE MTACCUBHOTO 3aJI0Ta,;
4. oaVH U3 OTIIMYUTENBHBIX MPU3HAKOB;

5. HauMHas ¢ TPATUIIMOHHON TPaMMATUKH.

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) A scientific writing traditionally uses the passive voice to put the emphasis on
the results, rather than the researchers.

b) The importance of improving your writing skills in science.

c) Editing is one of the most essential parts of writing.

6. Mark true (T) or false (F) sentences.
a) One of the most common manifestations of bad writing is overuse of the
passive voice.
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b) The best writers follow the rules - they never break them.

c) A "mixed" metaphor mixes two metaphors so that they make sense.
d) One of the hallmarks of sloppy writing is broad generalizations.

e) Sometimes cutting the chaff is best done at the editing stage.

7. In what paragraph is it written that using one rhetorical question to
create a punchy opening can be very effective?
a)1;b)2;c)3;d)4;e)5;f)6;9) 7.

8. Put the names of the paragraphs in the correct order.

Title Number

a) Avoiding cliches and generalizations

b) Using an active, not a passive voice

c) Editing is one of the most essential parts of writing

d) Breaking the rules

e) Cutting the chaff

f) Backing up what you say

g) Show, don't tell

h) Being precise and specific

9. Choose the correct answer to the given question. Make your own
guestion to the text with the question word “Why”. Ask your partner this
guestion. Express your agreement or disagreement with the partner’s
response.

What is an adverb?

a) Adverbs are an invariable part of speech: they are easily declined and
conjugated, they do not have endings, and they are not changed in gender and
number.

b) Adverbs are the classic crutch of mediocre writing, and they often serve only
to clutter up a sentence.

c) Adverb is an independent part of speech, which denotes the state, action and
the number of objects.

10. Translate the sentence.

The main exception to the choice of the passive voice is science writing, which
conventionally uses it to put the emphasis on the results, rather than the
researchers (although this is changing, so check the guidelines before you write).
11. Match column A and B.

A B
1. discover a) 3asBJICHHE
2. metaphor b) kpaTkuii
3. concise C) OOHAPYKUTh
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4. statement d) mpeamnonoxenue
5. assumption ¢) metadopa

12. Complete the sentence.
Once you finish a piece of writing ... .

13. Choose the sentence with the correct word order.

a) A few good ones don't need to describe every detail mind you to fill in the
rest if can spur the reader's.

b) Don't need to describe every detail if you can spur the reader's a few good
ones mind to fill in the rest.

¢) You don't need to describe every detail if a few good ones can spur the
reader's mind to fill in the rest.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. Match the beginnings to the endings of the questions. What other
guestions would you ask a young researcher?

Beginnings
1. What was your...
2. Why was it...
3. What was already...
4. How did you ...
5. What did you...
Endings

a)... approach the problem?

b)...already important?

c) ...expect to know after doing the research?
d) ... investigating?

e)...known about the subject of my research?

2. Read five extracts from the introduction to the paper. Which question
from Exercise 1 is each extract answering? Write the questions above the
extracts.

1.

Potential habitability in the subsurface would increase if the overlaying material
did play a protective role.

2.
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We report here on our studies of protection by Rio Tinto Basin iron oxides and
hydroxides on two microorganisms, Acidithiobacillus ferrooxidans and
Deinococcus radiodurans, under simulated Mars surface conditions.

3.

A number of studies have investigated different extreme Martian surface
conditions on terrestrial microorganisms. Nicholson and Schuerger (2005)
reported that the spores of Bacillus subtilis were able to survive for 19 days
under Mars atmospheric pressure and composition. Saffary et al. (2002),
however, found that survival decreased due to ...

4,

Such an extreme environment was thought to be uninhabitable, but microbial
ecology studies reported the presence of microorganisms (Amaral-Zettler et al.,
2002). Could the surface composition of Mars protect life against radiation?

5.

For many years now, scientists have speculated about the possibility of life on
Mars (Klein et al., 1976; McKay, 1997). The discovery of liquid water on Mars
would increase its habitability ...

3. In pairs, discuss the following questions. Express your agreement or
disagreement with the partner's opinion. Give reasons.

1. What is the purpose of an abstract?

2. How can an abstract help a researcher choose which papers to read?

3. What information does the abstract usually include?

4. Why do some people think a good abstract is even more important in the
Internet age than it was before?

4. An abstract usually contains one or two key sentences from each section
of a paper. Read the following extracts from the abstract. Match the
sections (1 - 4) to the extracts (A-D).

Abstract section names

1. Introduction 3. Results
2. Method 4. Discussion

Extracts from the abstract
A
With the aim of evaluating this possibility two microorganisms,
Additbiobacillus fetrooxidans, an acidophile, and Deinococcus radiodurans, a
radiation-resistant microorganism, were exposed to simulated Mars conditions;
that is, 95% CO, 2.7% N, 1.6% Ar and 0.6% H, 0 with a pressure of 7 mbars.
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Temperature was set at 150 K and ultraviolet radiation was in the wavelength
range of 200-400 nmat. Exposure was for different times under the protection of
2 and 5 mm layers of oxidised iron minerals. Survival was evaluated by growing
the organisms on fresh media.

B

The resistance of organisms to extreme conditions like the conditions which
exist on the surface of Mars under the protection of a thin material layer
increases the possibility that life could exist on Mars.

C

Here we report that both the 2 and 5 mm thick layers provided enough
protection against radiation and Mars environmental conditions for the bacteria
to survive.

D

Current surface conditions on Mars are extremely challenging for life. However,
Nicholson and Schuerger (2005) reported that Bacillus subtihs was able to
survive for 19 days under Mars atmospheric pressure and composition. The
question is whether there are any features on Mars that could provide protection
against the surface conditions. One possibility is that the surface material plays a
protective role due to the fact that it is composed of iron oxides and hydroxides.

5. Read the titles of six research papers. In pairs, decide which titles you
think are most helpful for the reader.

o Staphylococcus Aureus Host Cell Invasion

o Increase in Fruit Size of a Spontaneous Mutant of ‘Gala’ apple (Malus x
domestica Borkh.) is Facilitated by Altered Cell Production and Enhanced Cell
Size

Large Colonial Organisms Many Years Ago

Does Warming Alter the Metabolic Balance of Ecosystems?
Cat Nap: A Study of Mammalian Sleep Dynamics

Genetic Signatures of Exceptional Longevity in Humans

6. Read seven suggestions for writing the title of a research paper. Which
suggestions should you use to write a good title? Which suggestions don’t
give good advice?

a) Make it about 50 words long

b) Write it as a question

c) Begin with a phrase like ‘4 study of ... or An Investigation into ...’

d) Include a joke or play on words

e) Include important key words for internet search tools

f) Include information such as the species studied, the treatment used, etc.

g) Present the key result

7. Your group mate is deciding on a title for his paper and has written four
alternatives. In pairs, decide which title you think is the best.
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1. Is There Life on Mars?

2. Are There Any Features on Mars That Could Provide Protection Against the
Harsh Surface Conditions?

3. An Investigation into Whether Mars’s Surface Material Could Provide
Protection for Organisms.

4. Protection for Acidithiobacillus Ferrooxidans and Deinococcus Radiodurans
Exposed to Simulated Mars Environmental Conditions by Surface Material Unit.

8. You use the order of your visual data to organize the text of the results
section. Put the words in brackets in the correct order to complete the
extracts from the results (1-4).

1. (shown / as / Fig. 1 a/ in), for a pure monolayer of graphene, the Fermi level
is located about 0.42 eV above the Dirac point.

2. (shows / as / Fig. 1 d), when a 0.8 nm-thick layer of molecules was deposited,
charge neutrality was reached.

3. (be/in/Fig. 3d / observed / it / that / can) as the temperature increased above
75 °C, the difference between the Dirac energy and the Fermi energy also
increased.

4. (that / Fig. 3d / shows) the difference returned to the level of a pure graphene
layer at 230 °C.

9. Your group mate wants to compare and contrast the doping effects of
TCNQ and F4-TCNQ. Read the following draft paragraph and underline
the phrases he uses to describe a comparison or a contrast. Make up your
own sentences to compare and contrast some other experimental results in
your scientific area.

In contrast to F4-TCNQ, the nonfluorinated version, TCNQ, showed a far less
effective charge transfer, even though the fluorine atoms are not directly
involved in the charge-transfer process. In the case of TCNQ, the electron
affinity was 2.8 eV compared to 5.24 eV for F4-TCNQ. While charge neutrality
was reached for F4-TCNQ, with TCNQ the Fermi energy remained at least 0.25
eV above the Dirac point, as shown in Fig. 4. The maximum shift of the band
structure was obtained for a TCNQ coverage of 0.4 nm (see Fig. 4d), half that of
FA-TCNQ, and no additional shift was observed for higher amounts of deposited
molecules.

10. The phrases in bold describe the results of a number of other
experiments. Match the beginnings (1-8) to the endings (a-h) to complete
extracts from eight different research papers.

Beginnings
1. At high temperature and high pressure, an olivine showed a noticeable ...
2. The carbon nanotubes had an extremely ...
3. For the hydroxide-to-fiber ratio of 4:1, I ¢ slight ...
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4. TAGH had only a minor ...

5. The anxiety-related metabolic differences observed in urine were
significantly...

6. There were only marginal ...

7. The robot demonstrated looping behaviour that was similar to that of the ...

8. When running horizontally on the high-h friction surface T mauritanica’s
average speed was considerably...

Endings

a) ... differences were seen between the activation efficiency of NaOH and
KOH.

b) ... differences in the pH and temperature over the 3-month period,

c) ...effect on DNA synthesis and did not interact with the EGF receptor,

d) ... high capacity.

e) ... reduced following 1 and 2 weeks of dark chocolate consumption,

f) ... slower than C. draconoides.

g) ...drop in strength.

h) ... successful at locating the odour source.

11. Look at the phrases above and find adjectives and adverbs which
express:

a) a large degree

b) a small degree

12. Complete the paragraphs from the results section of a paper using given
words and phrases in the box.

Noticeably thicker, as can be seen in, resulted in, a longer, while, considerably
contrast to

During the rapid heating, the Ni near the Ni/SiC interface reacted with the SiC,

which resulted in carbon atoms moving into the Ni. The carbon atoms then

separated onto the surface of the Ni during the cooling procedure, forming

graphene layers (1) Fig. 1b. In (2) the
grapheme generated using single-crystalline SiC, the graphene synthesised by
this process is (3) easier to remove from the SiC surface. A
slower heating rate (4) process. As shown in Fig. 4, more
carbon atoms were released into the Ni in a long process. Higher carbon
concentration in the Ni produced a (5) carbon nanofilm on the
Ni surface, (6) a lower carbon concentration reduced the

thickness of the carbon nanofilm and formed graphene.

Unit 7. How to Present Your Research Paper Ideas
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Reading skills

Text
1. In this text you will learn the proven way to fascinate your professor and
classmates while presenting your research paper topic. You will also find useful
tips on how to build your speech and use your strong points. You may write a
splendid, award winning research paper with an eye catching research paper
topic, brilliant research paper ideas, and reliable evidence. But, if you are unable
to present it in a bewitching way to the audience, you will not get the results you
deserve. The way you present a research paper stands for 50% of your success.
Hesitation, trembling voice, uncertain body language can greatly hinder your
presentation and spoil the net result. Once you appear to be persuasive,
confident, and eloguent enough to get your research paper topic and research
paper ideas across to the public, you may be sure to get the highest reward.
Therefore, you should remember that writing research papers involves far more
than information search, doing the research and putting down its results. By the
end of the research, spend some time preparing to present your research paper in
the most appropriate way. Usually students are required to present their college
research papers in 15-20 minutes maximum. If you have a gift of the gab, it
might seem that 20 minutes won’t be enough to give the clear outline of your
research paper; and if you are one of those reticent students, you might think 20
minutes is far too much for your research paper. In both cases you should learn
to keep within the limited time period and present the key points of your
research paper at a time. For that purpose, be sure to practice the presentation of
your research paper at home or where you can be at ease and comfortable, for
example, in front of a mirror, your family, friends or colleagues. If possible, use
a tape-recorder and listen to yourself. This way you will come to know your
strong and weak points and will be able to emphasize your strong points during
your presentation and get the research paper ideas across to the audience. The
preliminary steps for preparing an oral presentation include a thorough choice of
your clothes, which should be appropriate for the occasion. How you are
perceived is very important. Thus, present the desired image to your audience so
that they will get interested in your research paper topic.
2. Oral presentation requires an outline of the main research paper ideas you
want to deliver in front of the audience. Put them down so that to have a backup
in case you lose the track of ideas. Do not read your research paper. It is much
better to present its ideas personally by explaining the key points. Of course, you
do not need to memorize your research paper by heart, simply put down the
points you want to dwell upon and organize your speech around them. The way
you begin your presentation and end it counts most. So, make sure to make a
fascinating introduction and conclusion. A good introduction should capture the
audience’s attention and warm you up. Some say that the best way to start the
presentation is by introducing a joke, but you are rescuing seriously if your joke
falls flat. It is much better to start on a genuine note. It will be good introduction
if you:
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recollect some recent events or refer to a local event;

tell a personal story, preferably one that is humorous;

start with a good quote;

ask a rhetorical or factual question;

refer to something that has happened in class;

state the reason why you chose this particular research paper topic.

You can choose any of these approaches, but make sure it is tied to your
research paper topic. Once you have interested the audience, you can dwell on
the body of your research paper. However, you should remember that you do not
have much time to report your results in detail. That is why, summarize, give the
main points, and hit the highlights. Interpret your results, talk about their
significance, and only then clearly state your conclusions. It is also important to
remember that your presentation should not replace your research paper, but
rather whet the audience appetite for it. Thus, it is commonly useful to allude to
information in the paper that can't be covered adequately in the presentation.

3. As it was pointed earlier, your conclusion should be as strong as the
introduction. Either end research paper presentation with a concluding statement
or invite questions, or both. When you reach the end of your presentation, use
the words “in conclusion”, “finally”, or “one more thing.” Do not end your
speech suddenly without recalling what you have said. By the end of the speech,
say "Thank you" or "Thanks for your attention"™ or something like that, not
"Well, | guess that's about all | have to say" or by just quitting. It is
embarrassing when someone just stops without saying a word of conclusion. In
this case people don't know whether you're done and it's time to clap or if you
are going to continue. In order to charm the audience be sure to talk to the
listeners, not the screen or the blackboard and try to establish the dialogue with
the audience. Maintain eye contact, but not with just one person. This will make
the whole experience feel more natural. You should get rid of distracting
mannerisms like slapping your leg, playing with the keys in your pocket, pulling
at your ear, nose, shuffling your notes, playing with the projector cord, or
whatever. Body language plays an important role in everyday communication,
and even greater in conference talks. If you are experiencing stage fright, take a
deep breath before taking the floor. Try to gather your research paper ideas
together. Walk slowly to the front, pause and look at the audience before
speaking. Remain calm. And off you go to the victory!

Adapted from: http://www.articlesfactory.com/articles/advice/how-to-present-your-research-paper-ideas.html|
Accessed: 11.08.2020

After text tasks
1. Look through the following words from the text and try to find some

other meanings of them. Which meaning of these words matches the
translation of this text?
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. fascinate ['faesinert] — ysieun

. persuasive [pa’sweisiv] — yoeauTeabHbIi

. appropriate [o'prouvpriat] — moaxoasmii

. emphasize ['emfosaiz] — moguepkHyTH

. preliminary [pr1’ltmin(a)ri] — npeaBapureabHbIIH

. desired [d1'zarad] — sxemaembrii

. perceive [pa’si:v] — BocipuHUMATh

. outline ['autlain] — Habpocok

. require [r1'kwara] — TpeboBaTh

10. speech [spi:tf] — peus

11. event [1'vent] — coObITHS

12. quote [kwout] — riurara

13. paper topic ['peips 'topik] — Tema mcceqoBanus
14. summarize ['samaraiz] — 0600maTh(pe3rOMHUPOBATH)
15. conclusion [kan'klu:3(a)n] — 3akmoueHne

16. attention [o'ten[(a)n] — BHUMaHUE

17. charm [tfa:m] — ouapoBaTh

18. distracting [d1'straktiy] — oTBnekaronmit

19. gather ['ga09] — 00bEIUHUTD

20. victory ['vikt(o)ri] — mobena
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2. Translate the following word combinations into Russian.
1. eloquent enough

2. highest reward

3. in both cases

4. the preliminary steps

5. backup in case

6. a genuine note

7. preferably one that is humorous
8. particular research

9. concluding statement

10. weak points

3. Read the text and answer the following questions.

1. Which problems can greatly hinder your presentation?

2. What is one of the best ways to start a presentation?

3. What manners should you show, if you want to charm auditory?
4. How much time should you take to present your result?

5. What should you say in conclusion?

4. Find the English equivalents to the following word combinations in the
text. Make up your own sentences with these phrases.
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1. rmyOGokuii BAOX

2. IOCTATOYHO KPACHOPEUHBHII
3. uccie0BaTeNbCKUN JOKYMEHT
4. pakTHYECKUI BOMIPOC

5. BcrioMHHAS CKa3aHHOE

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) Writing a splendid research paper topic is very important for a speaker.
b) Tips for making a good presentation.
c¢) Body language plays an important role in making a good presentation.

6. Mark true (T) or false (F) sentences:

a) Students are required to present their college research papers in 25-30 minutes
maximum.

b) It doesn’t matter, which way you are going to present the topic.

¢) It’s a good decision to get rid of distracting mannerisms like slapping your
leg.

d) Once you have interested the audience, you can dwell on the body of your
research paper.

e) It’s important to remember that your presentation should replace your
research paper.

7. In what paragraph is it written that the best way to start the presentation
is by introducing a joke?
a) 1; b) 2;c) 3.

8. Put the names of the paragraphs in the correct order.

Titles Number

a) The importance of making a good conclusion in your report

b) Preparing yourself and preparing to present your research paper

c) Present directly your research paper to auditory

9. Choose the correct answer to the given question.
What should you do to charm your auditory?

a) Tell your report without errors.

b) Pay attention to details in presentation.

c) Talk to the listeners, not the screen or the blackboard.

10. Translate the sentence.
As it was pointed earlier, your conclusion should be as strong as the
introduction.
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11. Match column A and B.

A B
1. shuffling a) BEIyYUTh HAM3YCTh
2. embarrassing b) 3asBIcHHUE
3. establish C) 3aTpyAHUTEIIbHBIN
4. statement d) mapkanbe
5. memorize €) YCTaHOBUTh

12. Complete the sentence.
Some say that the best way to start the presentation is ... .

13. Choose the sentence with the correct word order.

a) Usually students in 15-20 minutes maximum are required to present their
college research papers.

b) Students are required to present their college research papers in 15-20
minutes maximum usually.

¢) Usually students are required to present their college research papers in 15-20
minutes maximum.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. Match the beginnings (1 -9) to the endings (a-i) to make definitions of the
words in bold. Define 10 important scientific concepts from your field.
Beginnings

. A biodegradable substance is one which

. A nanocapsule is a capsule which has

. A removable object is one which

. Endocytosis is a process by which

. If a cell overexpresses a protein, it expresses

. If someone is given multiple doses of a drug, they receive

. Intercellular communication is communication which happens

. When a drug is encapsulated, it is

. If you ingest a substance, you take it
Endings

a) can be put in one place then taken away.

b) into your body.

c) between cells in the same organism.

d) decays naturally.

e) put inside something else.

f) it many times.

g) molecules can move inside cells.
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h) a diameter smaller than 200 x 109 meters.
1) too much of it.

2. In pairs discuss the following questions. Express your agreement or
disagreement with the partner's opinion. Give reasons.

1. What is nanotechnology?

2. What commercial applications could research in nanotechnology have?

3. A teacher asks you to explain what happens during the process. Complete
the following extracts from your conversation using the words in the box.

Attach, by, coat, dissolves, encapsulated, in, internalized, to, with
1. To do this, first we the surface of the tube
a chemical receptor.
2. If we want to target a tumor which over expresses folic acid, then we

folate receptors the surface of the nanotube.
3. And then we encapsulate the drug the tube.
4. Once the drug is , We use a cap to close the open end so the
drug can’t escape.
5. After that, the capsule is the cell.
6. | use biodegradable caps. The cap and then ...

4. Read the questions below, check the meaning of the unknown words and
read all possible answers correctly.

1. What was the dosage of fluoride per kilogram of body weight?

a) 0.166 b) 0.16 c) 0.616

2) What was the sensitivity of the assay (npo6s1)?

a) 0.02b) 2.0c) 0.2

3. What is the output impedance (ammuryna) at the 5V end?

a) 0.02 b) 0.20 ¢) 0.92

4. What amperage of flex is used?

a) 0.6 b)6¢)6.8

5. What is the temperature below which the superconductor conducts electricity
with no resistance?

a)91b)19c¢) 90

6. What is the enthalpy (du3udueckas Benmunna) change when 2 moles of water
are formed at a pressure of one atmosphere and a temperature of 298 kelvin?

a) - 517.6 b) -5716 c) -571.6

7. What is the lowest frequency at which young mice squeak (make a noise)
when isolated from their mother?

a) 450 b) 45 c) 405

8. What speed laser pulses were used?

a) 15b) 50 c) - 50
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5. In pairs answer the following questions.

1. How do we say these values?

a) % b) 5/a c) 10% d) 107 )10-9

2. How do we say these symbols?

a) 28 % b) x (ine.g. 5x109) c) -

3. What is the difference between 1.356 and 1,356? How do we say them?

6. Read the information. Translate it.

The International System of Units (Sl) is the most common measurement system
around the world, particularly in the fields of science, commerce and trade. It is
a modern form of the metric system and as such is devised around the number
10. The system consists of 7 base units and a set of prefixes. There are a number
of other common Sl-derived units.

7. In pairs discuss the following questions. Express your agreement or
disagreement with the partner's opinion. Give reasons.

1 What units of measurement do you commonly use in your everyday life?

2 What units do you use in your work/study?

3 Which SI prefixes (metric prefixes) do you know? How do they change the
quantity?

8. Discuss the following questions in pairs. Express your agreement or
disagreement with the partner's opinion. Give reasons.

1. How is the information in the results section of a paper different from the
discussion section?

2. Why do researchers usually keep the results and discussion sections separate?
3. Why might some researchers present the results and discussion together as
one section?

4. Some papers include a conclusion section. What is the difference between a
discussion and a conclusion?

9. Read three extracts from a research paper. Then match an extract (A-C)
with the part of the paper it comes from:

the materials and methods section, the results section or the discussion section
A. The majority of the activated carbons examined have surface ranging
between 900 a n d 2000 mK/g, and the ratio of micropore volume to total pore
volume ranges between 0.26 and 0.65.

B. The highest storage factor attained is 89 for compacted grain-based activated
carbons from rain sorghum. Therefore, sorghum-based activated carbons will be
effective for natural gas storage in the fuel tanks of moto vehicles.
C. Carbonisation and activation were performed in an electrical-resistance
furnace under a steady flow of gaseous Ns. The samples were contained in
cylindrical baskets made from 60 mesh stainless steel gauze.
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10. Below are two extracts from the final draft of your friend’s materials
and methods section, based on the lab notes for the next experiment.
Complete each extract using the words given below.
A
Actual, aid, and, approximately, average, due, estimated, evaporated, length,
placed, ranged, suspended, to

The experiment investigated filling carbon nanotubes with a suspension

containing fluorescent beads. The tubes (1) in (2
from 20 (3) 5 Ohm and had an

4) diameter of (5) 500 nm and a wall

thickness of 15 nm. The tube diameters were (6) 300 (7)
from electron microscope images and ranged between. 700 nm.

The (8) tube diameters may have been smaller (9)
to tube deformation. The CNTs were then (10)

solution and (11) on glass cover slips with the (12)

of dielectrophoresis. The 2-propanol then (13)

Unit 8. SOCIALIZING AT A CONFERENCE

Reading skills
Text

1. Scientific networking

Attending a scientific conference is a great opportunity to meet new people and
do some networking. A large network will come in handy to land new projects,
collaborations or jobs to progress in your scientific career. You cannot change
anything from past conferences. Luckily, there’s a new one in a few months and
you are going to get your stuff together and make the most of it. But do you
know how? Do you know how to network at a conference? If you follow these
tips you will be a master of socializing at scientific conference dinners.

2. Socializing Before a Scientific Conference

You need to do some homework. Your social success should not depend just on
your personal skills. Planning ahead is a key. What we want to do is to know
who will attend the conference and decide if we want to meet them.
Additionally, we want to let others know that we will also be there.

3. Create or Join the LinkedIn Event of the Conference

One problem with registering to a conference is that you only know the
speakers, but not the list of attendees. LinkedIn allows you to join or create an
Event. You will not only see relevant information of the event, but also those
that like you are attending. As an extra incentive for stalkers, you can check the
LinkedIn profile of the attendees to decide beforehand if they are worth having a
chat with.

61



4. Find or Create A Twitter Hash tag For The Conference

Twitter is a not only a great way to get visibility as a PhD student. It also helps
to find people who tweet about conferences and even announce they will join
them. To recognize which tweets belong with which event, people include in
their tweets an unique hashtag. Somebody has to decide which one is the official
hashtag of the event. So if the organizers haven’t done yet, be proactive and
propose them with one. Encourage them to promote the hashtag in the event
website and in their mailing list. Once people start using the hashtag, you just
need to do a Twitter search based on the hashtag and find who is interested in
the event and what’s being said about it. Extra tip: if you are not attending the
conference, checking tagged tweets a hashtag is a good way to follow in real-
time the discussion about the event via Twitter.

5. Contact Some of the Attendees

At this stage you know who the speakers are as well as some of the attendees.
Now you have an idea of some of the people you would like to talk to and
socialize at the conference dinner. It’s time for cold emailing. Use for your
email a self-explanatory title (don’t just say “Hello”). Use something like
“Meeting at conference XXX dinner to discuss the problem?” The first
paragraph of your email is your elevator pitch, short and to the point. After
reading the first paragraph, the scientist you are hitting on should already know
if he wants to meet or not. Leave the details for the rest of the email. Elevator
pitch: “I am a PhD student at Prof. John Doe’s group interested in parallel DNA
sequence alignment. Would like to meet at the conference dinner to discuss a
possible collaboration to implement your alignment algorithms in a massive
parallel study?” The rest of the email could contain some of your achievements.
Describe also what’s in for the other person to meet with you.

6. Socializing During a Scientific Conference Dinner

The conference dinner arrived. It’s time to seduce everybody with your Pierce
Brosnan’s charms.You might have arranged some meetings already. Attend
those first and say “thanks for making time for me”. But leave room for meeting
strangers. You don’t know where a pleasant surprise might be waiting for you.

7. What To Wear: Good Clothes and The Badge

There is a lot of advice on what and what not to wear in academia. This is of
great importance when giving a talk, attending a conference or having a job
interview. The best dressing advice you can get: “dress a bit better than those
around you”. During the day you should check how the speakers and other
attendees dress. You need to up-dress them, but just a bit. Is it a conference for
hardcore nerds that wear shorts and Metallica t-shirts? Then cool sneakers, jeans
and a polo t-shirt will do. Most people dress neat with quality trousers, shirt,
blazer and no tie? You wear the same plus a tie. You should also have your
badge visible. It encourages people to read it, pronounce your name, your
university and then ask what you do. And hey, they might even remember your
name after two glasses of wine.

8. Sit with People You Don’t Know
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Meeting new people is a key to expanding your network. This time you are not
going to sit with your boss and the rest of the colleagues from your group.
Always start with a “May I join you?” Unless they are busy or the seats are
taken they will always say yes.
9. Sit with “Young” Scientists
It’s easy to feel infatuated by the charisma of that big professor in your field.
Approaching a hot-shot is and getting something out of him would pay off being
at the conference. Unfortunately, reputed scientists have a busy agenda and they
tend to talk to peers of the same academic rank. If they talk to lower ranking
people is with lack of interest or just to reinforce the impression that they know
it all. Then you have the young scientists. They are of your same age, more
open-minded, with smaller egos and with fewer people to talk to. If this is not
enough | give you two more reasons: young scientists are the ones doing the
most innovative research and the ones more interested in collaborating with you.
10. Ask More, Listen More, Talk Less about Yourself
The goal of networking is getting people to like you. And the key to get people
to like you is to shut up and listen to what they have to say. Don’t you find
annoying that guy that can’t stop talking about himself and the things he does?
Guess what? People won’t like you if you keep talking about yourself. Doesn’t it
feel good when people ask you things and want to know more about you?
Doesn’t it make you feel a bit important? That you are worth listening? Guess
what? People would like the same from you. The key is to be genuinely
interested in the other person. This means letting the other person do the talking
and when he stops, you should keep him talking by asking questions like:

e What is your research about?

e Do you have some exciting results so far?

e How is it to do research in your group? Pros, cons?

e How is it to live in your city?
What were the toughest moments in your PhD? How did you get out of
the problems?
e What are your scientific plans?

11. Have 2 Elevator Pitches Ready

Most people will reciprocate and ask things about you. One first thing they will
ask is what you do, what your research is about. Here it is convenient to have
not one, but two elevator pitches of your research. Use each one depending on
who’s asking. (An elevator pitch is a 30 to 60 second description of your
research; it should include what you do, why and how you do it)

First elevator pitch: your grandma should understand it easily. This one you
will use for non-experts in your field.

Second elevator pitch: include all sorts of complicated jargon and be so
scientifically correct that your PI couldn’t find a single flaw in your speech. This
iIs for experts in your field.

12. Don’t Only Talk About Work
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After a long day of presentations, poster sessions and work chit-chat at the
dinner, it might be time to skip work and have some fun. Try to shift
conversations towards non-work related topics like hobbies and anecdotes. You
can listen to others and start asking more personal things.

Adapted from: https://thesiswhisperer.com/2013/01/23/crash-course-on-socializing-at-a-scientific-conference-dinner/
Accessed: 11.08.2020

After text tasks
1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?

1. scientific conference [saron'tifik] [ 'konf(a)r(a)ns] nayunas
KOH(epEeHITUS

2. beforehand [b1'fo:hand] 3abmaroBpemenno

3. encourage [1n'karid3] moaaepxuBaTh

4. discussion [di'skaf(o)n] nuckyccus

5. sequence ['si:kw(a)ns] mocienoBaTeIbHOCTD

6. alignment [o'lainm(a)nt] BeipaBHUBaHME

7. achievements [a'tfi:vmants] gnoctmxenus

8. job interview [d3pb] ['intavju:] cobecenoBanue

9. quality [ 'kwnolrti] kagecTBO

10. pronounce [pro'navns] mpou3HOCUTH

11. reinforce [ri:in'fo:S] ycunuBats

12. impression [1m pref(o)n] Bneuatienue

13. collaboration [ka'lebarerfn] corpyaanuectBo

14. genuinely ['dzenjouinli] uckpenne

15. reciprocate [ri'siprokert] oTBeuaTh B3aMMHOCTHIO

16. convenient [kan'vi:niant] yaoOubIi

17. depending [di'pendig] B 3aBucuMOCTH

18. scientifically correct [ saron tifikali] [ko'rekt] Hayuno nmpaBuibHBIH
19. conversation [konva'serf(a)n] pasrosop, 6ecena

20. fun discussions [fan] [d1'skaf(e)nz] Becenbie nucKyccun

2. Translate the following word combinations into Russian.
. scientific career

. personal skills

. extra incentive

. find people

. extra tip

. meeting at conference

. alignment algorithms

. great importance

. academic rank

O©COoO~NO O WN P
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3. Read the text and answer the following questions:

1. What opportunities does participation in a scientific conference give you?
2. What kind of web site does the author of the text suggest people going to the
same scientific conference?

3. What kind of clothes should you wear for the conference? List them.

4. What are the basic rules for communication in a conference hall with well-

known scientists?
5. How many seconds should your brief speech last, and what should you talk
about?

4. Find the English equivalents to the following word combinations in the
text. Make up your own sentences with these phrases.
1. HUHHOBAIIMOHHBIC UCCIICIOBAHUA

. 3AMHTCPCCOBAHBI B COTPYAHHUYICCTBC

. 3aXBAaTbIBAOINUC PC3YJIbTATHI

. CJIO>KHBIN Kapron

. CTCHAOBBIC CECCUHU

o1 b~ W

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) The importance of attending a scientific conference.
b) Some special tips will help you become a master of scientific conferences.
c) It is better to communicate with famous scientists at a scientific conference.

6. Mark true (T) or false (F) sentences.

a) At the scientific conference it is desirable to wear an official suit with a tie
and with a badge.

b) When you talk to people at a scientific conference, you need to talk as much
as possible about yourself.

c) At a scientific conference, you need to communicate with people you know.
d) When writing a letter to a scientific conference participant, you can use the
explanatory name "Hello" for your email.

e) After a long day of presentations, poster sessions and working in the chat at
dinner, on a rest, try to shift conversations towards non-work related topics.

7. In what paragraph is it written that goal of networking is getting people
to like you?
a) 1; b) 2; c) 3.

8. Choose the correct answer to the given question. Make your own
question to the text with the question word “Why”. Ask your partner this
guestion. Express your agreement or disagreement with the partner’s
opinion. Give reasons.
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What should a man wear at a scientific conference?
a) T-shirt, shorts, sneakers.

b) Official suit.

c) It does not matter.

9. Translate the sentence.

Would you like to meet at the conference dinner to discuss a possible
collaboration to implement your alignment algorithms in a massive parallel
study?

10. Match column A and B.

A B
1. research a) oIMcaHue
2. genuinely b) pe3ynabTatThl
3. results C) CTUMYII
4. description d) uccnenoranue
5. incentive €) UCKpeHHE

11. Complete the sentence.
Unfortunately, reputed scientists have a busy agenda and they tend ... .

12. Choose the sentence with the correct word order.

a) Approaching a hot-shot is would pay off being and getting something out of
him at the conference.

b) Approaching a hot-shot at the conference is and getting something out of him
would pay off being.

¢) Approaching a hot-shot is and getting something out of him would pay off
being at the conference.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. In pairs, discuss the following questions. Express your attitude to the
partner's response. Give reasons.

1. Have you ever been to a conference? Tell your partner about your experience.

2. Do you plan to attend any conferences in the near future?

3. What might be difficult (apart from giving a presentation) about attending a
conference where the main (or only) language is English?

2. In pairs, look at the list of typical conference activities (a-h) below and
then discuss the following questions.
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Typical conference activities
a) making arrangements for coffee, lunch or an evening out
b) asking someone which talks they have been to
c) asking someone for their opinion on a talk
d) finding out about where someone works and what research they are doing
e) asking someone if they are giving a talk
f) asking someone how successful their presentation was
g) introducing yourself or someone else for the first time
h) networking (making useful contacts)

Questions

1. Which of these activities have you done (or might you expect to do) at
conferences?

2. Which activities are easier / more difficult for you? Why?

3. Do you know any words or phrases which are appropriate for these activities?

3. In pairs, role play some of the conference activities (a-h) in Exercise 2.

4. Find out some online poster advertising a conference and answer the
following questions.

1. Who might be interested in attending this conference?
2. If a researcher applies on 7 May, could he/she give a paper at this conference?
3. If you were interested in this conference, how could you find out more?

5. Think about an experiment you have been working on or that you are
familiar with. Use the topic sentences to write at least one paragraph for the
results section of a paper.

6. You are asked for advice on writing up the discussion section of
someone’s paper. Look at some of the questions. Can you answer any of
them? Role play the dialogue with your partner.

1. Should I work through my discussion in the same order | used for the results?
2. Can | mention any new results?

3. Do | need to mention the results again?

4. Can I refer to other work that’s been done in the area?

5. In terms of language, is there anything in particular | should be careful with?
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7. Complete the following sentences from three more research papers. In
each space, write the noun form of the word in brackets or use of, on or to.

1. The (able) a gecko
walls walk demonstrates that. (activate) the adhesive
system improves the gecko's movement over smooth surfaces.

2. The (form) a CaP layer
the surface allowed further crystal growth.

3.Although the species M. fortunate has a lower (expose) to vent
fluids it seems to have a higher (accumulate) metals in its
tissues.

8. In pairs, read another extract from your group mate's paper. Then
combine the second and third sentences of the extract into one sentence in
two different ways using:

a) a relative pronoun (which, that, who, etc.)

b) a verb

The F4-TCNQ layer is stable in air, but appears to be temperature sensitive. At
temperatures above 75 °C the energy difference increases. This increase
indicates that molecular desorption occurs.

Unit 9. CAREER DEVELOPMENT
Reading skills

Text

1. Research and development (R&D) is rapidly becoming an essential
department in many profit and nonprofit organizations. This means the need for
engineers and scientists with great research skills and an aptitude to innovate is
increasing. If you are looking to develop a career in R&D — be it to discover an
HIV vaccine, design efficient manufacturing processes, develop new consumer
products, or simply gather more information on a particular subject — one thing
remains constant: you must be a well-educated professional with the right
occupational skills.

2. Develop a Love for Science

Without a love for science, your efforts to pursue a career in R&D may end in
futility. Right from high school, science subjects should be your favorite. If you
find yourself querying basic observations like why the sky is blue or why people
age, then you are ready for this profession. Reading science journals and
watching documentaries is a good way to increase your scientific curiosity. Oh,
don’t forget math is equally important! In addition to letting a love for science
grow in you, familiarize yourself with the skills that make competent R&D
professionals. You will need teamwork skills to productively collaborate with
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other scientists or engineers, analytical skills to assess the accuracy of your
scientific findings, and outdoor skills, just in case the profession takes you to the
forests!
3. Choose a Specialty
R&D is an expansive academic field. It is wise to choose an area of specialism
as early as possible, so that you can embark on pursuing college education that
focuses on your chosen area. Do you, for instance, want to know more about
planet Earth and other celestial bodies so you can design space vehicles? Then
pursuing a bachelor’s degree in space studies or rocket science will give you the
best foundation. Are you always keen to learn about the features of an upcoming
iPhone and other telecommunication products? Why not pursue a bachelor’s in
telecommunication engineering? In short, undergraduate school should not be
about pursuing a general B.Sc. degree.
4. Pursue Graduate-level Education
In R&D, undergraduate training is not sufficient. It can only get you hired as a
lab technician. As such, you have to follow up your bachelor’s with a master’s
degree. Although you can proceed to pursue a PhD as soon you are finished with
grad school, it is advisable to take a pause and find employment as a research
associate or assistant. This is crucial as you will get the opportunity to put your
innovative skills to test, develop report-writing skills, and gain research
experience. Thereafter, go for your PhD.
5. Join Professional Associations
Joining a relevant professional association enables you to network with other
R&D professionals in your field and access their published works. Examples of
research associations you could join include:

« British Science Association (BSA)

. American Association for the Advancement of Science (AAAS)

« Association of Clinical Research Professionals (ACRP)

« National Society of Professional Engineers (NSPE)
Some of these associations, like ACRP, offer research certifications that you can
pursue to improve your competence and employability. Also, be sure to keep up
with The Research and Development Society website.
With advanced qualifications and vast experience in R&D, no one will stand in
your way to becoming an R&D manager.

Adapted from: https://www.careeraddict.com/develop-a-career-in-research-and-development
Accessed: 25.02.18

After text tasks
1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?
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essential department [1'senf(9)l] [dr'pa:tm(a)nt] HeoOXoaMMBIH OTHET

aptitude ['aptitju:.d] cnocodHOCTH

consumer [kon'sju:ma] morpeduTein

occupational [okju'perf(a)n(o)l] mpodeccuonanbublii

futility [fju: tiliti] 6ecmone3nocTs

curiosity [Kjuoarr'psiti] 1000mBITCTBO

familiarize [fo'milioraiz] o3makoMuThCS

embark [1m'ba k] Haunnath

for instance [fo:] ['Inst(o)ns] manpumep

10. pursuing [pa’'sju:m] npecnemys

11. proceed [pro'si:d] mpomomkuTh

12. advisable [od'vA1zob(a)l] memecoobpasublii

13. crucial ['kru:f(a)l] xmroueBoi

14. report-writing skills [r1'po:t- ‘rartin] [skilz] HaBbiku HanHcaHus
OTYETOB

15. thereafter [0¢:r a:fto] mocae sToro

16. gain experience [gein] [1k'sprarions] mpuoOperath OMBIT

17. enable [1'nerbal] mo3BomsTH

18. advancement [od va:nsm(a)nt] mpoaBrkeHue

19. employability [ im'plora’biliti] TpynocrnocodnoCTh

20. vast experience [va:st] [1K'sp1arions] orpoMHbIi OMBIT

CoNoGRwWNE

2. Translate the following word combinations into Russian
1. occupational skills
2. basic observations
3. scientific curiosity
4. space vehicles
5. research experience
6. productively collaborate
7. proceed to pursue
8. develop skills
9. nonprofit organizations
10. advancement of science

3. Read the text and answer the following questions:

What is a good way to increase student’s scientific curiosity?
What skills are important for success?

How to get a PhD?

What are basic principles of research and development?
Why do researchers need to join an association?

GRhowdE

4. Find the English equivalents to the following word combinations in the
text. Make up your own sentences with these phrases.
1. CKJIOHHOCTBH K HWHHOBAIIUAM

70



NOTPEOUTENbCKHE TOBAPHI
oOmupHas Hay4yHas 00JIacTh
KaK MOKHO paHbIIIe
1esecoo0pa3Ho MPUHSTH

gk own

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) For career development you should improve your skills and pursue Graduate-
level education.

b) Without a love for science, your efforts to pursue a career in R&D may end in
futility.

¢) Reading science journals and watching documentaries is a good way to
increase your scientific curiosity.

6. Mark true (T) or false (F) sentences.

a) It is wise to choose an area of specialism as later as possible, so that you
can embark on pursuing college education that focuses on your chosen area.
b) After ending high school, science subjects should be your favorite.

¢) In R&D, undergraduate training is sufficient.

d) Research and development (R&D) is rapidly becoming an essential
department in many profit organizations.

e) R&D is an expansive academic field.

7. In what paragraph is it written that it is wise to choose an area of
specialism as early as possible?
a) 2;b) 3;¢) 1.

8. Put the names of the paragraphs 1, 2 and 3 in the correct order.

Title Number

a) Choose a Specialty

b) The need for engineers and
scientists

c) Develop a Love for Science

9. Answer the question. Make your own question to the text with the
question word “Why”. Ask your partner this question. Express your
agreement or disagreement with the partner's opinion. Give reasons.

What is research and development (R&D)?
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10. Translate the sentence.

Although you can proceed to pursue a PhD as soon you are finished with grad
school, it is advisable to take a pause and find employment as a research
associate or assistant.

11. Match column A and B.

A B
1. Upcoming a) OnieHnBaThH
2. Efforts b) YVny4ummte
3. To assess C) Ycums
4. To improve d) IIpencrosiuii
5. To develop ¢) Pa3BuBath

12. Complete the sentence.
Reading science journals and watching documentaries is a good way... .

13. Choose the sentence with the correct word order.

a) This is crucial as you will get the opportunity to put your innovative skills to
test, develop report-writing skills, and gain research experience.

b) This is the crucial opportunity as you will put your innovative skills to get to
gain, report-writing develop skills, and research experience test.

c¢) As you will get the opportunity to put your crucial to test, innovative skills
this is develop report-writing skills, and gain research experience.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)

1. Discuss the questions in groups. Express your agreement or disagreement
with the partner's opinion. Give reasons.

1. What can you tell about your career in science?

2. How do you prepare for your future profession?

3. How does university education help you to become a qualified specialist?
4. What does your scientific research include?

5. Who are the most famous scientists in physics?

6. What do you know about scientific and business ethics?

7. What are the rules of scientific communication?

8. What scientific works help you in your scientific research?

9. How to think as a scientist?

10. What are peculiarities of a scientific style of writing?
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2. Discuss with the partner the following:

a) a laboratory experiment you took part in

b) scientific resources you use in your research

c) goals and objectives of your scientific research

d) scientific research methods you use in your research

3. Physics is a developing branch of science, isn't it? Prove it.

4. Make up a short project summary on your scientific area of about 150
words using the following words or phrases.

aims to — however — the initial phase — the proposed research — the study will
indicate- practical application

5. Some phrases given below are appropriate when giving a formal talk on
your research. Some are not. Define them.

Phrases
1. Good afternoon, everybody. / Welcome, ladies and gentlemen ...
2. To start, thank you / I'd like to start by thanking you all for coming to my
talk today.
3. I'm Mike Downi and at present / My name is Mike Down and I’'m a
PhD candidate at Northumbria University.
4. I'm going to talk today / My talk today is about my recent research
investigating ...
5. I’ll begin with explaining / To start with, I’ll explain briefly how T-cell
responses ...
6. After that, I’11 / I'll go on to describe the alternative method | have been
investigating ...
7. Finally, I will discuss / I’'ll conclude by discussing why this method could be
useful as a way ...
8. I plan to talk for about 40 minutes, leaving plenty of time for ... / T will talk
for about 40 minutes and then 1’1l answer any questions at the end of my talk.

5. Match each pair of phrases (1 -8) to their correct function (a-f) below.
Note that one of the functions may be expressed with three different pairs
of phrases.

Correct function
a) Give instructions for asking questions.
b) Greet the audience.
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¢) Introduce the topic of the presentation.
d) Introduce yourself.
e) Outline the structure of the presentation.
f) Thank the audience for coming.

6. In pairs, discuss the following questions. Express your agreement or
disagreement with the partner's opinion. Give reasons.

1. Have you ever applied for a job in science? If not, what kind of job would
you like to apply for in the future?

2. Which of the following documents are job applicants usually asked for in
your country?

* application form

* biodata

* cover letter (covering letter)

* resume or CV (curriculum vitae)

3. Have you ever written one of these documents in English?

4. Do you think that the information you include and the way you organize a
resume or CV in English will be the same as a resume or CV in your own
language?

7. The application form asks applicants to include a copy of their CV. In
pairs, look at the list of possible headings for a CV (a-1) and then answer the
following questions.

Possible headings for a CV
a) computer skills
b) dissertations
c) education
d) grants and awards
e) personal information
f) presentations
h) research experience
1) study abroad
J) teaching experience
k) technical skills
1) travel

Questions

1. Would you use all the headings (a-l) on your CV? Why / why not?

2. How would you organize the information in your CVV? Put the list of headings
(a-1) in the best order.

3. What kind of information would you include under each heading? Make
suggestions for each heading.
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8. Rewrite the following sentences as bullet points in your scientific area for
your report at the conference.

1. My main research focus was to generate specific carbohydrate oligomers by
using pure cloned enzymes.

2. During my project, | focused on the creation of a new CD4 positive Hela cell
clone.

3. As part of the Cell Wall Genomics team, | have developed sensitive methods
to determine the fine structure of pectin in maize.

9. In pairs, answer the following questions. Express your agreement or
disagreement with the partner's opinion. Give reasons.

1. What is the correct order of information in a citation?

2. If the paper has not yet been published, what do you write instead of the
volume and page?

3. If the paper has been submitted (given) to a journal but not yet accepted,

what do you write instead of the journal name, volume and page?

11. Rewrite the following extracts from three different papers using either a
relative pronoun (which, that, who, etc.) or a verb with -ing.

1. The adhesive apparatus is only activated on sloped surfaces, not on flat
surfaces even when slippage occurs. This results in greatly reduced sprinting
velocity on smooth, flat surfaces.

2. Consumption of dark chocolate resulted in the decrease in the stress hormone
cortisol in the urine. This suggests potential benefits of dark chocolate
consumption.

3. On exposure to metals, Bazoricus demonstrates considerable antioxidant
enzymatic activity. This reflects a physiological adaptation to continuous metal
exposure.

12. Write a paragraph for a discussion section. The discussion section of a
paper often describes limitations of the current research and what
experiments could be done in future. Read the following statements about
someone’s research and decide whether they describe a limitation (L) or an
idea for future research (F).

1. The process of charge transfer has not been investigated.

2. Desorption might occur because of the temperature used or because of the
vacuum.

3. Try using higher temperatures at atmospheric pressure to see what
happens.

4. Try doping with other TCNQ-related molecules.

5. The graphene sample thickness is not consistent.

6. F4-TCNG might be useful in silicon-based as well as graphene-based
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electronics.
7. Investigate different ways of applying the F4-TCNQ layer.

13. Look at the phrases below. Which can be used to express limitations and
which suggestions for future research?

1. The scope of this study did not permit us to examine ...

2. Given this limitation, we do not know if/whether...

3. It is hoped that this research can serve as a basis for future studies into ...

4. This is a clear limitation of the study and raises further questions related to ...
5. These results are preliminary findings and suggest that further research on ...

14. The paragraph below describes the limitations and suggestions for

future direction of a study looking at the production of grapheme layers.
Complete the paragraph using the words and phrases given below.

clear — given — hoped — indicates — permit — raises —scope — serve — as

The study (1) that it is possible to produce large-area graphene
films using a solid-phase-based method. It is (2 ) that this
research can (3 ) a basis for further studies into grapheme
synthesis. One limitation of the present research is that the (4 )

of the study did not (5 ) us to investigate the differences
between using 6H-SIC and 3C-SiC/Si substrates. (6 ) this

limitation, we do not know if this method is selective for the type of SiC
substrate. In addition, the current study did not investigate a range of heating
rates. It is possible that lower temperatures could be used if the process were
lengthened. This is a (7 ) limitation of the study and (8 )
further research questions related to the possibility of
optimising processing conditions to better control graphene production.

Unit 10. THE ROLE OF SCIENCE AND TECHNOLOGY
IN THE 21°" CENTURY

Reading skills
Text

1. Developments in science and technology are fundamentally altering the way
people live, connect, communicate and transact, with profound effects on
economic development. To promote tech advance, developing countries should
invest in quality education for youth, and continuous skills training for workers
and managers. Science and technology are key drivers to development, because
technological and scientific revolutions underpin economic advances,
improvements in health systems, education and infrastructure. The technological
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revolutions of the 21st century are emerging from entirely new sectors, based on
micro-processors, tele-communications, bio-technology and nano-technology.
Products are transforming business practices across the economy, as well as the
lives of all who have access to their effects. The most remarkable breakthroughs
will come from the interaction of insights and applications arising when these
technologies converge. Through breakthroughs in health services and education,
these technologies have the power to better the lives of poor people in
developing countries. Eradicating malaria, a scourge of the African continent for
centuries, is now possible. Cures for other diseases which are endemic in
developing countries are also now possible, allowing people with debilitating
conditions to live healthy and productive lives.

2. Access and application are critical. Service and technology are the
differentiators between countries that are able to tackle poverty effectively by
growing and developing their economies, and those that are not. The extent to
which developing economies emerge as economic powerhouses depends on
their ability to grasp and apply insights from science and technology and use
them creatively. Innovation is the primary driver of technological growth and
drives higher living standards. As an engine of growth, the potential of
technology is endless, and still largely untapped in Africa and other developing
world regions across the globe. Less developed countries not only lack skilled
labour and capital, but also use these less efficiently. Inputs account for less than
half of the differences in per capita income across nations. The rest is due to the
inability to adopt and adapt technologies to raise productivity. Computing for
example, through unlocking infrastructure backlogs and managing integrated
supply chains, can transform economic performance by enabling affordable and
accessible services in education and healthcare. The combination of computers
and the Internet, and mobile devices and the “cloud”, has transformed human
experience, empowering individuals through access to knowledge and markets,
changing the relationship between citizens and those in authority, as well as
allowing new communities to emerge in virtual worlds that span the globe.

3. According to the United Nations International Telecommunications Union
(UN-ITU), by the end of 2010 there were an estimated 5.3 billion mobile
cellular subscriptions worldwide, including 940 million subscriptions to 3g
services. About 90 percent of the world’s population can access mobile
networks, with three-quarters of mobile subscribers living in developing
economies. Cellular technology has allowed Africa to leapfrog the age of fixed
line telephony, bringing affordable access to millions of people. However, the
continued and equitable expansion of Information Communication Technology
(ICT) depends on electricity. The real divide over the next 20 years will be
between those who have access to reliable electricity to power these devices and
those who do not. Other technologies under development are interventions for
cognitive enhancement, proton cancer therapy and genetic engineering.
Revolutionary inventions include small underground nuclear power units called
nuclear batteries that will be ultra-safe and maintenance-free; new types of
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photovoltaics that will make electricity from sunlight cheaper than that from
coal; and myriad nano-technologies, some of which lower the cost and increase
the reliability of many products — even in the poorest areas of the developing
world.

4. Managing technological revolutions poses challenges. Certain innovations
and discoveries will raise fraught bio-ethical issues, as genetic modification of
food crops and cloning of human embryos has already done. There is a risk that
their cost, particularly in the early stages of development, will worsen the
present inequality by limiting access to wealthy individuals. This already
happens in health care in certain G7 countries, where the demand for very high-
cost diagnostic equipment and surgical interventions enabling longevity and
better quality of life for older wealthy people overstretches public health care
budgets, and lowers service quality in poor neighborhoods. Finally, resource-
intensive technologies, focused on satisfying high consumption demand, like
holidays abroad in costal resorts, wilderness areas, or iconic cities, increase
carbon emissions and environmental damage. To promote technological
advances, developing countries should invest in quality education for youth,
continuous skills training for workers and managers, and should ensure that
knowledge is shared as widely as possible across society.

5. In a world in which the Internet makes information ubiquitous, what counts is
the ability to use knowledge intelligently. Knowledge is the systemically
integrated information that allows a citizen, a worker, a manager, or a finance
minister to act purposefully and intelligently in a complex and demanding
world. The only form of investment that allows for increasing returns is in
building the stocks and flows of knowledge that a country or organization needs,
and in encouraging new insights and techniques. Adopting appropriate
technologies leads directly to higher productivity, which is the key to growth. In
societies that have large stock and flows of knowledge, virtuous circles that
encourage widespread creativity and technological innovation emerge naturally,
and allow sustained growth over long periods. In societies with limited stocks of
knowledge, bright and creative people feel stifled and emigrate as soon as they
can; creating a vicious circle that traps those who remain in a more
impoverished space. Such societies stay mired in poverty and dependency. The
investment climate is crucial, as are the right incentive structures, to guide the
allocation of resources, and to encourage research and development. Successful
countries have grown their ability to innovate and learn by doing, by investing
public funding to help finance research and development in critical areas.
Everyone is involved, i.e. big and small, public and private, rich and poor. The
benefits that are certain to flow from technological revolution in an increasingly
connected world and knowledge-intensive world will be seized by those
countries and companies that are alive to the rapidly changing environment, and
nimble enough to take advantage of the opportunities. Those that succeed will
make substantial advances in reducing poverty and inequality.

Adapted from: https://ieet.org/index.php/IEET2/more/chetty20121003
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After text tasks

Accessed: 24.03.2018

1. Look through the following words from the text and try to find some
other meanings of them. Which meaning of these words matches the
translation of this text?

.advance [od'va:ns] mporpecc, TOCTHKEHUS
. access ['xkses] gocTyn

. breakthrough ['breik'0ru:] mpopsis
.application [ apli' kerfon] npumeHenwue

. condition [kan'difan] ycnoBue

. poverty ['povati] 6eaHOCTH

.emerge [1'moa:d3] mosBasATHCS

. powerhouse ['paushaus] a;1eKTpOCTaHIIUS

. grasp [gra:sp] cxBaTbIBaHHE, BOCTIPHITHE
primary ['praimari] ocHOBHOE

labour ['letba] Tpyn, pabouas cuna
adopt [o'dopt] npuHUMATE, BHEAPSITH
enable [1'neibl] mo3BosaTh, BKITIOYATH
healthcare [ 'helOkea] 3npaBooxpaneHue
subscription [sab'skrip/n] aboneHT
leapfrog [ 'li:pfrog] o6ornate, onepenuTsh
nuclear ['nju:klia] aTomHas sHEpTHS

O© 00O NO OB WD -

P PR R R PR
No ok wNE O

18. pose [povz] npeacTaBiasiTh, CTABUTH
19. issue ['1fu:] mpobaema
20. inequality [ ini: 'kwoliti] HepaBeHCTBO

2. Translate the following word combinations into Russian. Make up your
own sentences with these phrases.
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. integrated supply chains
. drivers to development
. human experience
. mobile networks
. revolutionary inventions
. increase the reliability
. certain innovations
. surgical interventions
. poor neighborhoods
10. consumption demand
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3. Read the text and answer the following questions:

1. In what areas do we have technological revolution in the 21st century?

2. What technologies could improve the quality of life in developing countries?
3. Why the potential of the technology is of limited use in developing countries?
4. What are the challenges posed by technological revolutions?

5. How does the introduction of technology ensure economic growth?

4. Find the English equivalents to the following word combinations in the
text:

IPOPBIBBI B 00JIACTH 37]paBOOXPAHEHUS

HN3HYPUTCIIbHBIC YCIIOBUS

JpaBEP TEXHOJIOTHYECKOTO POCTA

YPOBEHb KU3HHU

I'CHHas HHXCHCPHUA

W R

5. What is the main idea of the text? Choose the correct answer. Offer your
own version of the main idea of the text.

a) Scientific impact on developing countries slows down the development of
society.

b) Innovative technology is a key driver to development.

c) Successful countries have increased their capacity to innovate and train by
investing public funds in the fight against corruption.

6. Mark true (T) or false (F) sentences.

a) To promote technological advances, developing countries should not invest in
quality education for youth.

b) Successful countries have grown their ability to innovate and learn by doing,
by investing public funding to help finance research and development in critical
areas.

c) The potential of technology is endless, and still largely untapped in Africa.

d) In a world in which the Internet makes information ubiquitous, what counts is
the ability to collect knowledge.

e) Less developed countries not only have a large pool of skilled labour and
capital, but also use them more effectively.

7. In what paragraph is it written that adopting appropriate technologies
leads directly to higher productivity, which is the key to growth?
a) 1; b) 2; ¢c) 3.

8. Put the names of the paragraphs in the correct order. Title the other
paragraphs.

Title | Number
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a) Scientific impact on developing countries

b) Technological revolution of the 21st century

c) Investing in future development

9. Choose the correct answer to the given question. Make your own
question to the text with the question word “Why”. Ask your partner this
guestion. Express your agreement or disagreement with the partner’s
opinion. Give reasons.

What bio-ethical issues will certain innovations and discoveries raise?
a) Pollution of the environment

b) Genetic modification of food crops and cloning of human embryos
c) Overcrowding of cities

10. Translate the sentence.

To promote technological advances, developing countries should invest in
quality education for youth, continuous skills training for workers and managers,
and should ensure that knowledge is shared as widely as possible across society.

11. Match column A and B.

A B
1. advance a) TOCTHXKCHHS
2. poverty b) 3apaBooxpaHeHme
3. grasp C) O€HOCTD
4. healthcare d) Bocnpusitue
5. labour e) Tpyx

12. Complete the sentence.
Revolutionary inventions include ... .

13. Choose the sentence with the correct word order.

a) The ability makes information ubiquitous in a world in which the Internet,
what counts is to use knowledge intelligently.

b) In a world in which the Internet makes information ubiquitous, what counts is
the ability to use knowledge intelligently.

c) What counts in a world to use knowledge intelligently in which the Internet
makes information ubiquitous, is the ability.

Communication skills

(Adopted from: Armer T. Cambridge English for scientists. Cambridge University Press.
https://portal.tpu.ru/SHARED/m/MALORISS/studentam/SelfStudy/Tab2/Posobie5cours.pdf)
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1. In pairs, discuss the following questions.

1. What kind of texts do you need to write in English about your work or studies?

2. Why is it important to write your texts in an appropriate style?

3. What can you do to take note of the different styles of language used in English
texts?

2. You have some questions about writing a critical review. Discuss the
guestions given below. Express your agreement or disagreement with the
partner’s opinion. Give reasons.

1. How long should my review be?

2. Can I write a critical review if I’ve only read the abstract?

3. How should I approach the reading? What should | read first?

4. Is it a good idea to think of questions | want to answer?

5. Do | need to take notes or can | just highlight the relevant bits of the text?

3. Read three recent posts from an online forum (A-C) below. Imagine you
belong to the forum where these questions are asked. Which questions
could you answer? Which answers could you guess? Read the posts again.
For each post, say which sentence or sentences (1-3) in each one the writer
uses to:

a) ask the question
b) say what the problem is
c) thank the reader

A. Subject: Filovirus Host Range?
(1) Does anybody know what the host range is for filoviruses (i.e. Ebola and
Marburg)? (2) | know that they can infect most (all?) types of mammals and
several species of birds, but I can’t find the actual host range anywhere. (3) Any
help here would be appreciated.
B. Subject: materials which x-rays can't pass through?

(1) I’ve been looking for a while now, but I can’t find anything telling me what
the radiopaque materials are. (2) In other words, which materials can’t x-rays
pass through? (3) Thanks in advance.

C. Subject: Quality of scientific writing considered in peer review?
(1) I was wondering how important the quality of the writing of a submitted
paper is in the peer review process. (2) I don’t mean the quality of the data, but
the actual writing. (3) In other words, will a nicely written paper with the same
data be more likely to be accepted?

4. How are the questions in the Subject field of each post different from
normal questions? Think of a question related to your own research. Then
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write a three-sentence post for an online forum in an appropriate style
using the phrases below to help you.

* Does anybody know what ... is ... ?

o | know that.., but I can’t find / don’t know ...
* | was wondering how / what / why ...

] don’t mean ..., but ...

* In other words, ...

 Any help here would be appreciated.

* Thanks in advance.

5. Read the beginning of the email sent to members of a laboratory. Then in
pairs, answer the questions below.

Dear all,

Sooner or later, issues of Technology Transfer (sharing and using discoveries,
inventions, materials, data etc.) will become important in your research career.
Protecting your work from competitors and, where appropriate, making it
attractive to the commercial sector will be important during your career as a
professional scientist. What are the key issues that you must think about?

1. What is the purpose of the email?
2. What kind of discoveries, inventions, materials and data might you share with

other scientists in your field?
3. What do you think are the key issues of technology transfer?

Glossary of Physics Terms
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Absolute humidity (or Saturation value) The maximum amount of water vapor,
which could be present in 1 m? of the air at any given temperature, is called
absolute humidity.

Absolute magnitude A classification scheme, which compensates for the
distance, differences to stars. It calculates the brightness that stars would appear
to have if they were all at a defined, standard distance of 10 parsec

Absolute scale Temperature scale set so that zero is at the theoretical lowest
temperature possible. This would occur when all random motion of molecules
has ceased

Absolute zero The theoretical lowest temperature possible, which occurs when
all random motion of molecules has ceased

Acceleration due to gravity The acceleration produced in a body due to the
earth's attraction is called acceleration due to gravity. It is denoted by the letter
g. Its ST unit is m/s?. On the surface of the earth, its average value is 9.8m/s2.
The value of g on the surface of the earth increases in going towards the poles
from the equator. The acceleration due to gravity of the earth decreases with
altitude and with depth inside the earth. The value of g at the center of the earth
is zero.

Acceleration The rate of change of velocity of a moving object is called its
acceleration. The SI units of acceleration are m / s*>. By definition, this change in
velocity can result from a change in speed, a change in direction, or a
combination of changes in speed and direction

Adiabatic cooling The decrease in temperature of an expanding gas that involves
no additional heat flowing out of the gas. It is the cooling from the energy lost
by expansion

Adiabatic heating The increase in temperature of compressed gas that involves
no additional heat flowing into the gas. It is heating from the energy gained by
compression

Air mass A large, more or less uniform body of air with nearly the same
temperature and moisture conditions throughout

Allotropic forms Elements that can have several different structures with
different physical properties-for example, graphite and diamond are two
allotropic forms of carbon

Alpha particle The nucleus of a helium atom (two protons and two neutrons)
emitted as radiation from a decaying heavy nucleus; also known as an alpha ray
Alternating current An electric current that first moves one direction, then the
opposite direction with a regular frequency

Amp Unit of electric current. It is equivalent to coulomb/sec.

Ampere Full name of the unit Amp

Amplitude (of waves) The maximum displacement of particles of the medium
from their mean positions during the propagation of a wave is called the
amplitude of the wave.

Amplitude (of an oscillation) The maximum displacement of a body from its
mean position during an oscillatory motion is called the amplitude of oscillation.
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Amplitude

/

Angle of incidence Angle of an incident (arriving) ray or particle to a surface;
measured from a line perpendicular to the surface (the normal)

Angle of reflection Angle of a reflected ray or particle from a surface; measured
from a line perpendicular to the surface (the normal)

Angular Acceleration The rate of change of angular velocity of a body moving
along a circular path is called its angular acceleration. Angular acceleration is
denoted by a.

Angular Displacement The angle described at the center of the circle by a
moving body along a circular path is called angular displacement. It is measured
in radians.

Angular Momentum Quantum Number From quantum mechanics model of the
atom, one of four descriptions of the energy state of an electron wave. The
quantum number describes the energy sublevels of electrons within the main
energy levels of an atom.

Angular Velocity The rate of change of angular displacement is called angular
velocity.

Astronomical unit The radius of the earth's orbit is defined as one astronomical
unit (A.U.)

Atom The smallest unit of an element that can exist alone or in combination
with other elements.

Atomic mass unit Relative mass unit (u) of an isotope based on the standard of
the carbon-12 isotope, which is defined as a mass of exactly 12.00 u; one atomic
mass unit (I u) is 1/12 the mass of a carbon-12 atom.

Atomic number The number of protons in the nucleus of an atom

Atomic Weight Weighted average of the masses of stable isotopes of an element
as they occur in nature, based on the abundance of each isotope of the element
and the atomic mass of the isotope compared to carbon-12

Avogadro's Number The number of carbon-12 atoms in exactly 12.00 g of C that
Is 6.02 x 10723 atoms or other chemical units. It is the number of chemical units
in one mole of a substance

Axis The imaginary line about which a planet or other object rotates
Background Radiation lonizing radiation (alpha, beta, gamma, etc.) from natural
sources

Balanced Forces When a number of forces act on a body, and the resultant force
IS zero, then the forces are said to be resultant forces.

Balmer series A set of four line spectra, narrow lines of color emitted by
hydrogen atom electrons as they drop from excited states to the ground state
Barometer An instrument that measures atmospheric pressure, used in weather
forecasting and in determining elevation above sea level
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Beat Rhythmic increases and decreases of volume from constructive and
destructive interference between two sound waves of slightly different
frequencies

Beta particle High-energy electron emitted as ionizing radiation from a decaying
nucleus; also known as a beta ray

Big bang theory Current model of galactic evolution in which the universe was
created from an intense and brilliant explosion from a primeval fireball

Binding energy The energy required to break a nucleus into its constituent
protons and neutrons; also the energy equivalent released when a nucleus is
formed

Black hole The theoretical remaining core of a supernova that is so dense that
even light cannot escape

Blackbody radiation Electromagnetic radiation emitted by an ideal material (the
blackbody) that perfectly absorbs and perfectly emits radiation

Bohr model Model of the structure of the atom that attempted to correct the
deficiencies of the solar system model and account for the Balmer series
Boiling point The temperature at which a phase change of liquid to gas takes
place through boiling. It is the same temperature as the condensation point
Boundary The division between two regions of differing physical properties
British thermal unit The amount of energy or heat needed to increase the
temperature of one pound of water one degree Fahrenheit (abbreviated Btu)
Cathode rays Negatively charged particles (electrons) that are emitted from a
negative terminal in an evacuated glass tube

Celsius scale of temperature In the celsius scale of temperature, the ice-point is
taken as taken as the lower fixed point (0 deg C ) and the steam-point is taken as
the upper fixed point (100 deg C). The interval between the ice point and steam
point is divided into 100 equal divisions. Thus, the unit division on this scale is
1degC. This scale was earlier called the centigrade scale. 1 deg C = 9/5 deg F.
Centigrade Alternate name for the Celsius scale

Centrifugal force An apparent outward force on an object following a circular
path that. This force is a consequence of the third law of motion

Centripetal force The force required to pull an object out of its natural straight-
line path and into a circular path; centripetal means

Chain reaction A self-sustaining reaction where some of the products are able to
produce more reactions of the same kind; in a nuclear chain reaction neutrons
are the products that produce more nuclear reactions in a self-sustaining series
Circular Motion The motion of a body along a circular path is called circular
motion.

Coefficient of cubical expansion The increase in volume of a substance per unit
original volume per degree rise in temperature is called its coefficient of cubical
xpansion. The Sl unit of coefficient of cubical expansion is K-1.

Coefficient of linear expansion The increase in length per unit original length
per degree rise in temperature is called the coefficient of linear expansion. The
SI unit of the coefficient of linear expansion is K-1.
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Compression A part of a longitudinal wave in which the density of the particles
of the medium is higher than the normal density is called a compression.
Compressive stress A force that tends to compress the surface as the earth's
plates move into each other

Condensation (sound) A compression of gas molecules; a pulse of increased
density and pressure that moves through the air at the speed of sound
Condensation (water vapor) Where more vapor or gas molecules are returning to
the liquid state than are evaporating

Condensation nuclei Tiny particles such as tiny dust, smoke, soot, and salt
crystals that are suspended in the air on which water condenses condensation
point the temperature at which a gas or vapor changes back to a liquid
Condensation point the temperature at which a gas or vapor changes back to a
liquid

Conduction The transfer of heat from a region of higher temperature to a region
of lower temperature by increased kinetic energy moving from molecule to
molecule

Constructive interference The condition in which two waves arriving at the same
place, at the same time and in phase, add amplitudes to create a new wave
Control rods Rods inserted between fuel rods in a nuclear reactor to absorb
neutrons and thus control the rate of the nuclear chain reaction

Convection Transfer of heat from a region of higher temperature to a region of
lower temperature by the displacement of high-energy molecules, for example,
the displacement of warmer, less dense air (higher kinetic energy) by cooler,
denser air (lower kinetic energy)

Conventional current Opposite to electron current-that is, considers an electric
current to consist of a drift of positive charges that flow from the positive
terminal to the negative terminal of a battery

Coulomb Unit used to measure quantity of electric charge; equivalent to the
charge resulting from the transfer of 6.24 billion particles such as the electron
Coulomb's law Relationship between charge, distance, and magnitude of the
electrical force between two bodies

Covalent bond A chemical bond formed by the sharing of a pair of electrons
Covalent compound Chemical compound held together by a covalent bond or
bonds

Crest The point of maximum positive displacement on a transverse wave is
called a crest.

Critical angle Limit to the angle of incidence when all light rays are reflected
internally

Critical mass Mass of fissionable material needed to sustain a chain reaction
Curvilinear Motion The motion of a body along a curved path is called
curvilinear motion.

Cycle A complete vibration

De-acceleration See retardation
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Decibel scale A nonlinear scale of loudness based on the ratio of the intensity
level of a sound to the intensity at the threshold of hearing

Destructive interference The condition in which two waves arriving at the same
point at the same time out of phase add amplitudes to create zero total
disturbance. (also see constructive interference

Dew point temperature The temperature at which condensation begins

Dew Condensation of water vapor into droplets of liquid on surfaces

Diffraction The bending of light around the edge of an opaque object

Diffuse reflection Light rays reflected in many random directions, as opposed to
the parallel rays reflected from a perfectly smooth surface such as a mirror
Direct current An electrical current that always moves in one direction

Direct proportion When two variables increase or decrease together in the same
ratio (at the same rate)

Dispersion The effect of spreading colors of light into a spectrum with a
material that has an index of refraction that varies with wavelength
Displacement The change in the position of an object in a particular direction is
called displacement. Displacement may also be defined as the shortest distance
between the initial and final position of a moving body. It is a vector quantity.
Distance The actual length of the path traveled by a body irrespective of the
direction is called the distance traveled. It is a scalar quantity.

Doppler effect An apparent shift in the frequency of sound or light due to
relative motion between the source of the sound or light and the observer

Echo A reflected sound that can be distinguished from the original sound, which
usually arrives 0.1 sec or more after the original sound

Elastic strain An adjustment to stress in which materials recover their original
shape after a stress is released

Electric circuit Consists of a voltage source that maintains an electrical potential,
a continuous conducting path for a current to follow, and a device where work is
done by the electrical potential; a switch in the circuit is used to complete or
interrupt the conducting path

Electric current The flow of electric charge electric field force field produced by
an electrical charge

Electric field lines A map of an electric field representing the direction of the
force that a test charge would experience; the direction of an electric field shown
by lines of force

Electric generator A mechanical device that uses wire loops rotating in a
magnetic field to produce electromagnetic induction in order to generate
electricity

Electric potential energy Potential energy due to the position of a charge near
other charges

Electrical conductors Materials that have electrons that are free to move
throughout the material; for example, metals

Electrical energy A form of energy from electromagnetic interactions; one of
five forms of energy-mechanical, chemical, radiant, electrical, and nuclear
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Electrical force A fundamental force that results from the interaction of
electrical charge and is billions and billions of times stronger than the
gravitational force; sometimes called the

Electrical insulators Electrical nonconductors, or materials that obstruct the flow
of electric current

Electrical nonconductors Materials that have electrons that are not moved easily
within the material, for example, rubber; electrical nonconductors are also called
electrical insulators

Electrical resistance The property of opposing or reducing electric current
Electrolyte Water solution of ionic substances that conducts an electric current
Electromagnet A magnet formed by a solenoid that can be turned on and off by
turning the current on and off

Electromagnetic force One of four fundamental forces; the force of attraction or
repulsion between two charged particles

Electromagnetic induction Process in which current is induced by moving a loop
of wire in a magnetic field or by changing the magnetic field

Electromagnetic waves The waves which are due to oscillating electrical and
magnetic fields and do not need any material medium for their propagation are
called electromagnetic waves. These waves can, however, travel through
material medium also. Light waves, radio waves are examples of
electromagnetic waves. All electromagnetic waves travel in vacuum with a
speed of 3x10 8 m/s.

Electron configuration The arrangement of electrons in orbits and sub-orbits
about the nucleus of an atom

Electron current Opposite to conventional current; that is, considers electric
current to consist of a drift of negative charges that flows from the negative
terminal to the positive terminal of a battery

Electron pair A pair of electrons with different spin quantum numbers that may
occupy an orbital

Electron volt The energy gained by an electron moving across a potential
difference of one volt; equivalent to 1.60 x 10*-19 Joules

Electron Subatomic particle that has the smallest negative charge possible and
usually found in an orbital of an atom, but gained or lost when atoms become
ions

Electronegativity The comparative ability of atoms of an element to attract
bonding electrons

Electrostatic charge An accumulated electric charge on an object from a surplus
or deficiency of electrons; also called

Element A pure chemical substance that cannot be broken down into anything
simpler by chemical or physical means; there are over 100 known elements, the
fundamental materials of which all matter is made

Energy The capacity of a body to do work is called its energy. Energy is a scalar
quantity. The SI unit of energy is Joule.
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Escape Velocity The minimum velocity with which an object must be thrown
upwards so as to overcome the gravitational pull and escape into space, is called
escape velocity (V esc ). The escape velocity depends upon the mass and radius
of the planet/star. It does not depend upon the mass of the body thrown up. The
escape velocity of earth is given by.

Evaporation Process of more molecules leaving a liquid for the gaseous state
than returning from the gas to the liquid. It can occur at any given temperature
from the surface of a liquid. Evaporation takes place only from the surface of the
liquid. Evaporation causes cooling. Evaporation is faster if the surface of the
liquid is large, the temperature is higher and the surrounding atmosphere does
not contain a large amount of vapor of the liquid.

Fahrenheit scale of temperature On the Fahrenheit scale, the ice point, the ice
point (lower fixed point) is taken as 327 F and the steam point (upper fixed
point) is taken as 212 deg F. The interval between these two points is divided
into 180 equal divisions. Thus, unit division on the Fahrenheit scale is 1deg F.
The temperatures on the Celsius scale and the Fahrenheit scale are related by the
relationship, C/100 = (F - 32) / 180. The temperature of a normal healthy person
is 37 deg C or 98.6 deg F.

First law of motion Every object remains at rest or in a state of uniform straight-
line motion unless acted on by an unbalanced force

Fluids Matter that has the ability to flow or be poured; the individual molecules
of a fluid are able to move, rolling over or by one another

Force Force is a push or pull which tends to change the state of rest or of
uniform motion , the direction of motion, or the shape and size of a body. Force
IS a vector quantity. The Sl unit of force is Newton, denoted by N. One N is the
force which when acts on a body of mass 1 kg produces an acceleration of 1
m/s?.

Force of gravitation The force with which two objects attract each other by
virtue of their masses is called the force of gravitation. The force of attraction
acts even if the two objects are not connected to each other. It is an action-at-a-
distance force.

Fracture strain An adjustment to stress in which materials crack or break as a
result of the stress

Free fall The motion of a body towards the earth when no other force except the
force of gravity acts on it is called free fall. All freely falling bodies are
weightless.

Freezing point The temperature at which a phase change of liquid to solid takes
place; the same temperature as the melting point for a given substance
Frequency (of waves) The number of waves produced per second is called its
frequency.

Frequency (of oscillations) The number of oscillations made by an oscillating
body per second is called the frequency.

Friction The force that resists the motion of one surface relative to another with
which it is in contact. The cause of friction is that surfaces, however smooth
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they may look to the eye, on the microscopic scale have many humps and crests.
Thus the actual area of contact is very small indeed, and the consequent very
high pressure leads to local pressure welding of the surface. In motion the welds
are broken and remade continually.

Fuel rod Long zirconium alloy tubes containing fissionable material for use in a
nuclear reactor

Fundamental charge Smallest common charge known; the magnitude of the
charge of an electron and a proton, which is 1.60 x 10*-19 coulomb
Fundamental frequency The lowest frequency (longest wavelength) that can set
up standing waves in an air column or on a string

Fundamental properties A property that cannot be defined in simpler terms other
than to describe how it is measured; the fundamental properties are length, mass,
time, and charge

g Symbol representing the acceleration of an object in free fall due to the force
of gravity; its magnitude is 9.80 m/sec”2 (32.0 ft/sec”2)

Gamma ray Very short wavelength electromagnetic radiation emitted by
decaying nuclei

Gases A phase of matter composed of molecules that are relatively far apart
moving freely in a constant, random motion and have weak cohesive forces
acting between them, resulting in the characteristic indefinite shape and
indefinite volume of a gas

Gram-atomic weight The mass in grams of one mole of an element that is
numerically equal to its atomic weight

Gram-formula weight The mass in grams of one mole of a compound that is
numerically equal to its formula weight

Gram-molecular weight The gram-formula weight of a molecular compound
Gravitational constant G The constant G which appears in the equation for
Newton's law of gravitation is called the universal constant of gravitation or the
gravitational constant. Numerically it is equal to the force of gravitation, which
acts between two bodies of mass 1kg each separated by a distance of 1m. The
value of G is 6.67x10-11 Nm?/kg>.

Gravitational potential energy = mgh

Greenhouse effect The process of increasing the temperature of the lower parts
of the atmosphere through redirecting energy back toward the surface; the
absorption and reemission of infrared radiation by carbon dioxide, water vapor,
and a few other gases in the atmosphere

Ground state Energy state of an atom with electrons at the lowest energy state
possible for that atom

Half-life The time required for one-half of the unstable nuclei in a radioactive
substance to decay into a new element

Heat Heat is a form of energy, which makes a body hot or cold. Heat is
measured by the temperature-effect it produces in any material body. The Sl unit
of heat is Joule( J).

91



Heisenberg uncertainty principle You cannot measure both the exact momentum
and the exact position of a subatomic particle at the same time-when the more
exact of the two is known, the less certain you are of the value of the other
Hertz Unit of frequency; equivalent to one cycle per second

Horsepower Measurement of power defined as a power rating of 550 ft-Ib/sec
Hypothesis A tentative explanation of a phenomenon that is compatible with the
data and provides a framework for understanding and describing that
phenomenon

Impulse The impulse acting on a body is equal to the product of the force acting
on the body and the time for which it acts. If the force is variable, the impulse is
the integral of Fdt from tO to t1. The impulse of a force acting for a given time
interval is equal to change in momentum produced over that interval. J=m(v-u),
assuming that the mass m remains constant while the velocity changes from v to
u. The Sl units of impulse are kg m/s.

Impulsive force The force which acts on a body for a very short time but
produces a large change in the momentum of the body is called an impulsive
force.

Incandescent Matter emitting visible light as a result of high temperature for
example, a light bulb, a flame from any burning source, and the sun are all
incandescent sources because of high temperature

Incident ray Line representing the direction of motion of incoming light
approaching a boundary

Index of refraction The ratio of the speed of light in a vacuum to the speed of
light in a material

Inertia The property of matter that causes it to resist any change in its state of
rest or of uniform motion. There are three kinds of inertia- inertia of rest, inertia
of motion and inertia of direction. The mass of a body is a measure of its inertia.
Infrasonic Sound waves having too low a frequency to be heard by the human
ear; sound having a frequency of less than 20 Hz

Insulators Materials that are poor conductors of heat-for example, heat flows
slowly through materials with air pockets because the molecules making up air
are far apart; also, materials that are poor conductors of electricity, for example,
glass or wood

Intensity A measure of the energy carried by a wave

Interference Phenomenon of light where the relative phase difference between
two light waves produces light or dark spots, a result of light's wavelike nature
Intermolecular forces Forces of interaction between molecules

Internal energy Sum of all the potential energy and all the kinetic energy of all
the molecules of an object

Inverse proportion The relationship in which the value of one variable increases
while the value of the second variable decreases at the same rate (in the same
ratio)

lonization Process of forming ions from molecules
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lonized An atom or a particle that has a net charge because it has gained or lost
electrons

Isostasy A balance or equilibrium between adjacent blocks of crust

Isotope Atoms of an element with identical chemical properties but with
different masses; isotopes are atoms of the same element with different numbers
of neutrons

Joule Metric unit used to measure work and energy; can also be used to measure
heat; equivalent to newton-meter

Kelvin scale of temperature On this scale, the ice-point (the lower fixed point) is
taken as 273.15K and the (the upper fixed point) is taken as 373.15K. The
interval between these two points is divided into 100 equal parts. Each division
is equal to 1K.

Kepler's first law Relationship in planetary motion that each planet moves in an
elliptical orbit, with the sun located at one focus

Kepler's laws of planetary motion The three laws describing the motion of the
planets

Kepler's second law Relationship in planetary motion that an imaginary line
between the sun and a planet moves over equal areas of the ellipse during equal
time intervals

Kepler's third law Relationship in planetary motion that the square of the period
of an orbit is directly proportional to the cube of the radius of the major axis of
the orbit

Kilocalorie The amount of energy required to increase the temperature of one
kilogram of water one degree Celsius: equivalent to 1,000 calories

Kilogram The fundamental unit of mass in the metric system of measurement
Kinetic Energy Energy possessed by a body by the virtue of its motion is called
kinetic energy. Kinetic energy = 1/2 m v?

Latent heat of evaporization The heat absorbed when one gram of a substance
changes from the liquid phase to the gaseous phase, or the heat released when
one gram of gas changes from the gaseous phase to the liquid phase

Latent heat of fusion The quantity of heat required to convert one unit mass of a
substance from solid to the liquid state at its melting point (without any change
in its temperature) is called its latent heat of fusion (L). The Sl unit of latent heat
of fusion is J kg-1.

Latent heat Refers to the heat hidden in phase changes

Law of Conservation of Energy The change of one form of energy into another
is called transformation of energy. For example, when a body falls its potential
energy is converted to kinetic energy.

Law of conservation of mass Same as law of conservation of matter; mass,
including single atoms, is neither created nor destroyed in a chemical reaction
Law of conservation of matter Matter is neither created nor destroyed in a
chemical reaction

Law of conservation of momentum The total momentum of a group of
interacting objects remains constant in the absence of external forces
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Light-year The distance that light travels through empty space in one year,
approximately 9.5 x 1011 km

Line spectrum Narrow lines of color in an otherwise dark spectrum; these lines
can be used as

Lines of force Lines drawn to make an electric field strength map, with each line
originating on a positive charge and ending on a negative charge; each line
represents a path on which a charge would experience a constant force and lines
closer together mean a stronger electric field

Liquids A phase of matter composed of molecules that have interactions
stronger than those found in a gas but not strong enough to keep the molecules
near the equilibrium positions of a solid, resulting in the characteristic definite
volume but indefinite shape of a liquid

Liter A metric system unit of volume, usually used for liquids

Longitudinal waves The wave in which the particles of the medium oscillate
along the direction along the direction of propagation of wave is called the
longitudinal wave. Sound waves are longitudinal waves.

Loudness A subjective interpretation of a sound that is related to the energy of
the vibrating source, related to the condition of the transmitting medium, and
related to the distance involved

Luminosity The total amount of energy radiated into space each second from the
surface of a star

Luminous An object or objects that produce visible light; for example, the sun,
stars, light bulbs, and burning materials are all luminous

Magnetic domain Tiny physical regions in permanent magnets, approximately
0.01 to 1 mm, that have magnetically aligned atoms, giving the domain an
overall polarity

Magnetic field Model used to describe how magnetic forces on moving charges
act at a distance

Magnetic poles The ends, or sides, of a magnet about which the force of
magnetic attraction seems to be concentrated

Magnetic quantum number From quantum mechanics model of the atom, one of
four descriptions of the energy state of an electron wave; this quantum number
describes the energy of an electron orbital as the orbital is oriented in space by
an external magnetic field, a kind of energy sub-sublevel

Magnetic reversal The flipping of polarity of the earth's magnetic field as the
north magnetic pole and the south magnetic pole exchange positions
Magnitude The size of a measurement of a vector; scalar quantities that consist
of a number and unit only, no direction, for example

Mass defect The difference between the sum of the masses of the individual
nucleons forming a nucleus and the actual mass of that nucleus

Mass number The sum of the number of protons and neutrons in a nucleus
defines the mass number of an atom; used to identify isotopes; for example,
Uranium 238
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Mass The quantity of matter contained in a body is called its mass. The Sl unit
of mass is kg. The mass of a body remains the same everywhere. It is a measure
of inertia, which means a resistance to a change of motion

Matter Anything that occupies space and has mass

Mechanical energy The form of energy associated with machines, objects in
motion, and objects having potential energy that results from gravity
Mechanical wave The waves, which need a material medium for their
propagation, are called mechanical waves. Mechanical waves are also called
elastic waves. Sound waves, water waves are examples of mechanical waves.
Melting point The temperature at which a phase change of solid to liquid takes
place; the same temperature as the freezing point for a given substance

Metal Matter having the physical properties of conductivity, malleability,
ductility, and luster

Meter The fundamental metric unit of length

Millibar A measure of atmospheric pressure equivalent to 1.000 dynes per cm 2
Miscible fluids Fluids that can mix in any proportion

Mixture Matter made of unlike parts that have a variable composition and can be
separated into their component parts by physical means

Model A mental or physical representation of something that cannot be observed
directly that is usually used as an aid to understanding

Mole An amount of a substance that contains Avogadro's number of atoms, ions,
molecules, or any other chemical unit; a mole is thus 6.02 x 10723 atoms, ions,
or other chemical units

Momentum Momentum is considered to be a measure of the quantity of motion
in a body. The momentum of a body is defined as the product of its mass and
velocity. Its Sl units are kg m /s.

Natural frequency The frequency of vibration of an elastic object that depends
on the size, composition, and shape of the object

Negative electric charge One of the two types of electric charge; repels other
negative charges and attracts positive charges

Negative ion Atom or particle that has a surplus, or imbalance, of electrons and,
thus, a negative charge

Net force The resulting force after all vector forces have been added; if a net
force is zero, all the forces have canceled each other and there is not an
unbalanced force

Newton A unit of force defined as kg.m/sec”2; that is, a 1 Newton force is
needed to accelerate a 1 kg mass 1 m/sec”2

Newton's first law of motion A body continues in a state of rest or of uniform
motion in a straight line unless it is acted upon by an external (unbalanced)
force.

Newton's law of gravitation The gravitational force of attraction acting between
any two particles is directly proportional to the product of their masses, and
inversely proportional to the square of the distance between them. The force of
attraction acts along the line joining the two particles. Real bodies having
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spherical symmetry act as point masses with their mass assumed to be
concentrated at their center of mass.

Newton's second law of motion The rate of change of momentum is equal to the
force applied OR the force acting on a body is directly proportional to the
product of its mass and acceleration produced by the force in the body.
Newton's third law of motion To every action there is an equal and opposite
reaction. The action and reaction act on two different bodies simultaneously.
Noise Sounds made up of groups of waves of random frequency and intensity
Non Uniform Acceleration When the velocity of a body increases by unequal
amounts in equal intervals of time, it is said to have non-uniform acceleration.
Non Uniform Speed When a body travels unequal distances in equal intervals of
time then it is said to have non-uniform speed.

Non Uniform Velocity When a body covers unequal distances in equal intervals
of time in a particular direction, or when it covers equal distances in equal
intervals but changes it's direction it is said to have non uniform velocity.
Normal A line perpendicular to the surface of a boundary

Nuclear energy The form of energy from reactions involving the nucleus, the
innermost part of an atom

Nuclear fission Nuclear reaction of splitting a massive nucleus into more stable,
less massive nuclei with an accompanying release of energy

Nuclear force One of four fundamental forces, a strong force of attraction that
operates over very short distances between subatomic particles; this force
overcomes the electric repulsion of protons in a nucleus and binds the nucleus
together

Nuclear fusion Nuclear reaction of low mass nuclei fusing together to form more
stable and more massive nuclei with an accompanying release of energy
Nuclear reactor Steel vessel in which a controlled chain reaction of fissionable
materials releases energy

Nucleons Name used to refer to both the protons and neutrons in the nucleus of
an atom

Nucleus Tiny, relatively massive and positively charged center of an atom
containing protons and neutrons; the small, dense center of an atom numerical
constant a constant without units; a number

Ohm Unit of resistance; equivalent to volts/amps

Ohm's law The electric potential difference is directly proportional to the
product of the current times the resistance

Orbital The region of space around the nucleus of an atom where an electron is
likely to be found
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Origin The only point on a graph where both the x and y variables have a value
of zero at the same time

Oscillatory motion The to and fro motion of a body about its mean position is
called oscillatory motion. Oscillatory motion is also called vibratory motion.
Oscillatory motion is periodic in nature.

Pauli exclusion principle No two electrons in an atom can have the same four
quantum numbers; thus, a maximum of two electrons can occupy a given orbital
Pauli exclusion principle No two electrons in an atom can have the same four
quantum numbers; thus, a maximum of two electrons can occupy a given orbital
Pauli exclusion principle No two electrons in an atom can have the same four
quantum numbers; thus, a maximum of two electrons can occupy a given orbital
Pauli exclusion principle No two electrons in an atom can have the same four
quantum numbers; thus, a maximum of two electrons can occupy a given orbital
Pauli exclusion principle No two electrons in an atom can have the same four
quantum numbers; thus, a maximum of two electrons can occupy a given orbital
Period (wave) The time required for one complete cycle of a wave

Periodic wave A wave in which the particles of the medium oscillate
continuously about their mean positions regularly at fixed intervals of time is
called a periodic wave.

Permeability The ability to transmit fluids through openings, small passageways,
or gaps

Phase change The action of a substance changing from one state of matter to
another; a phase change always absorbs or releases internal potential energy that
IS not associated with a temperature change

Phase The particles in a wave, which are in the same state of vibration, i.e. the
same position and the same direction of motion are said to be in the same phase.
Phases of matter The different physical forms that matter can take as a result of
different molecular arrangements, resulting in characteristics of the common
phases of a solid, liquid, or gas

Photoelectric effect The movement of electrons in some materials as a result of
energy acquired from absorbed light

Photons A quanta of energy in light wave; the particle associated with light
Physical change A change of the state of a substance but not the identity of the
substance pitch the frequency of a sound wave

Planck'’s constant Proportionality constant in the relationship between the energy
of vibrating molecules and their frequency of vibration; a value of 6.63 x 10"-34
joule-sec

Plasma A phase of matter; a very hot gas consisting of electrons and atoms that
have been stripped of their electrons because of high kinetic energies

Plastic strain An adjustment to stress in which materials become molded or bent
out of shape under stress and do not return to their original shape after the stress
is released

Polaroid A film that transmits only polarized light

97



Positive electric charge One of the two types of electric charge; repels other
positive charges and attracts negative charges

Positive ion Atom or particle that has a net positive charge due to an electron or
electrons being torn away

Potential Energy Energy possessed by a body by the virtue of its position or
configuration is called potential energy. There are two types of potential
energies, gravitational and elastic. The potential energy of a body by virtue of its
height from the ground is called its gravitational potential energy. The potential
energy of a body by virtue of its configuration (shape) is called its elastic
potential energy.

Power The rate of doing work is called power. Power is a scalar quantity. The Sl
unit of power is Watt ( 1 W =1 J/sec)

Pressure Defined as force per unit area; for example, pounds per square inch
(Ib/in™2)

Primary coil Part of a transformer; a coil of wire that is connected to a source of
alternating current

Principle of calorimetry If no heat is lost to the surroundings and there is no
change of state also, then,

Principle quantum number From quantum mechanics model of the atom, one of
four descriptions of the energy state of an electron wave; this quantum number
describes the main energy level of an electron in terms of its most probable
distance from the nucleus

Projectile An object thrown into space either horizontally or at an acute angle
and under the action of gravity is called a projectile. The path followed by a
projectile is called its trajectory. The horizontal distance traveled by a projectile
is called its range. The time taken by a projectile from the moment it is thrown
until it touches the ground is called its time of flight.

Proof A measure of ethanol concentration of an alcoholic beverage; proof is
double the concentration by volume; for example, 50 percent by volume is 100
proof.

Properties Qualities or attributes that, taken together, are usually unique to an
object; for example, color, texture, and size

Proportionality constant A constant applied to a proportionality statement that
transforms the statement into an equation

Pulse A wave of short duration confined to a small portion of the medium at any
given time is called a pulse. A pulse is also called a wave pulse.

Quanta Fixed amounts; usually referring to fixed amounts of energy absorbed or
emitted by matter

Quantum mechanics Model of the atom based on the wave nature of subatomic
particles, the mechanics of electron waves; also called wave mechanics
Quantum numbers Numbers that describe energy states of an electron; in the
Bohr model of the atom, the orbit quantum numbers could be any whole number
1, 2, 3, and so on out from the nucleus; in the quantum mechanics model of the

98



atom, four quantum numbers are used to describe the energy state of an electron
wave

Rad A measure of radiation received by a material (radiation absorbed dose)
Radiant energy The form of energy that can travel through space; for example,
visible light and other parts of the electromagnetic spectrum

Radiation The transfer of heat from a region of higher temperature to a region of
lower temperature by greater emission of radiant energy from the region of
higher temperature

Radioactive decay constant A specific constant for a particular isotope that is the
ratio of the rate of nuclear disintegration per unit of time to the total number of
radioactive nuclei

Radioactive decay series Series of decay reactions that begins with one
radioactive nucleus that decays to a second nucleus that decays to a third
nucleus and so on until a stable nucleus is reached

Radioactive decay The natural spontaneous disintegration or decomposition of a
nucleus

Radioactivity Spontaneous emission of particles or energy from an atomic
nucleus as it disintegrates

Rarefaction A part of a longitudinal wave in which the density of the particles of
the medium is less than the normal density is called a rarefaction.

Real image An image generated by a lens or mirror that can be projected onto a
screen

Rectilinear Motion The motion of a body in a straight line is called rectilinear
motion.

Reflected ray A line representing direction of motion of light reflected from a
boundary

Reflection The change when light, sound, or other waves bounce backwards off
a boundary

Refraction A change in the direction of travel of light, sound, or other waves
crossing a boundary

Relative humidity = (m/ms) x 100 where m is the actual mass of water vapor
present in certain volume of the air and ms is the mass of water vapor required
to saturate the same volume of the air at the same temperature.

Relative humidity The percentage of the amount of water vapor actually present
in a certain volume of the air to the amount of water vapor needed to saturate it
is called the relative humidity of the air.

Resonance When the frequency of an external force matches the natural
frequency and standing waves are set up

Restoring force The force which tends to bring an oscillating body towards its
mean position whenever it is displaced from the mean position is called the
restoring force.

Resultant Force A single force, which acts on a body to produce the same effect
in it as, done by all other forces collectively, is called the resultant force.
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Retardation Negative acceleration is called retardation. In retardation the
velocity of a body decreases with time.

Reverberation Apparent increase in volume caused by reflections, usually
arriving within 0.1 second after the original sound

Saturated air Air in which equilibrium exists between evaporation and
condensation; the relative humidity is 100 percent

Saturated solution The apparent limit to dissolving a given solid in a specified
amount of water at a given temperature; a state of equilibrium that exists
between dissolving solute and solute coming out of solution

Scalar Quantity A physical quantity, which is described completely by its
magnitude, is called a scalar quantity.

Scientific law A relationship between quantities, usually described by an
equation in the physical sciences; is more important and describes a wider range
of phenomena than a scientific principle

Scientific principle A relationship between quantities concerned with a specific,
or narrow range of observations and behavior

Second law of motion The acceleration of an object is directly proportional to
the net force acting on that object and inversely proportional to the mass of the
object

Second The standard unit of time in both the metric and English systems of
measurement

Secondary coil Part of a transformer, a coil of wire in which the voltage of the
original alternating current in the primary coil is stepped up or down by way of
electromagnetic induction

Second's Pendulum A simple pendulum whose time period on the surface of
earth is 2 seconds is called the second's pendulum.

Semiconductors Elements that have properties between those of a metal and
those of a nonmetal sometimes conducting an electric current and sometimes
acting like an electrical insulator depending on the conditions and their purity;
also called metalloids

Shear stress Produced when two plates slide past one another or by one plate
sliding past another plate that is not moving

Simple harmonic motion The vibratory motion that occurs when there is a
restoring force opposite to and proportional to a displacement

Simple Pendulum A heavy point mass (actually a small metallic ball), suspended
by a light inextensible string from a frictionless rigid support is called a simple
pendulum. A simple pendulum is a simple machine based on the effect of
gravity.

Solenoid A cylindrical coil of wire that becomes electromagnetic when a current
runs through it

Solids A phase of matter with molecules that remain close to fixed equilibrium
positions due to strong interactions between the molecules, resulting in the
characteristic definite shape and definite volume of a solid
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Sonic boom Sound waves that pile up into a shock wave when a source is
traveling at or faster than the speed of sound

Specific heat Each substance has its own specific heat, which is defined as the
amount of energy (or heat) needed to increase the temperature of one gram of a
substance one degree Celsius

Speed The distance traveled by a body in one unit of time is called its speed. If a
body covers distance s in time t then it's speed is given by s/ t. It is a scalar
quantity and it's SI unit's are m/s.

Spin quantum number From quantum mechanics model of the atom, one of four
descriptions of the energy state of an electron wave; this quantum number
describes the spin orientation of an electron relative to an external magnetic field
Standing waves Condition where two waves of equal frequency traveling in
opposite directions meet and form stationary regions of maximum displacement
due to constructive interference and stationary regions of zero displacement due
to destructive interference

State of Motion When a body changes its position with respect to a fixed point
in its surroundings then it is said to be in a state of motion. The states of rest and
motion are relative to the frame of reference.

State of Rest When a body does not change its position with respect to a fixed
point in its surrounding, then it is said to be in a state of rest. The states of rest
and motion are relative to the frame of reference.

Steam-point It is the temperature of steam over pure boiling water under 1 atm
pressure. The steam point is taken as the upper fixed point (100 deg C or 212
deg F) for temperature scales.

Superconductors Some materials in which, under certain conditions, the
electrical resistance approaches zero

Super-cooled Water in the liquid phase when the temperature is below the
freezing point

Supersaturated Containing more than the normal saturation amount of a solute at
a given temperature

Temperature It is a numerical measure of hotness or coldness of a body.
According to the molecular model, it is a measure of the average kinetic energy
of the molecules of the body. Heat flows from a body at higher temperature to a
body at lower temperature.

Tensional stress The opposite of compressional stress; occurs when one part of a
plate moves away from another part that does not move

Thermal Capacity The quantity of heat required to raise the temperature of the
whole body by one degree (1K or 1deg C) is called its thermal capacity.
Thermal Equilibrium When the two bodies in contact are at the same
temperature and there is no flow of heat between them, these are said to be in
thermal equilibrium. The common temperature of the bodies in thermal
equilibrium is called the equilibrium temperature.

Thermal Expansion The increase in the size of an object on heating is called
thermal expansion.
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Thermometer It is a device used for numerical measurement of temperature. The
commonly used thermometer is mercury thermometer.

Third law of motion Whenever two objects interact, the force exerted on one
object is equal in size and opposite in direction to the force exerted on the other
object; forces always occur in matched pairs that are equal and opposite

Time Period (of a wave) The time taken by a wave to travel through a distance
equal to its wavelength is called its time period. It is denoted by T. Time period
of a wave=1/frequency of the wave.

Time Period (of an oscillation) The time taken to complete one oscillation is
called the time period of an oscillation. The time period of a pendulum does not
depend upon the mass of the bob and amplitude of oscillation. The time period
of a pendulum is directly proportional to the square root of the length and
inversely proportional to the square root of the acceleration due to gravity.
Total internal reflection Condition where all light is reflected back from a
boundary between materials; occurs when light arrives at a boundary at the
critical angle or beyond

Transverse waves A wave in which the particles of the medium oscillate in a
direction perpendicular of the direction of propagation of wave is called the
transverse wave. Water waves, light waves and radio waves are examples of
transverse waves.

Trough The point of maximum negative displacement on a transverse wave is
called a trough.

Ultrasonic Sound waves too high in frequency to be heard by the human ear;
frequencies above 20,000Hz

Unbalanced forces When a number of forces act on a body and the resultant
force is not zero, then the forces are said to be unbalanced.

Uniform Acceleration When the velocity of a body increases by equal amounts
in equal intervals of time it is said to have uniform acceleration.

Uniform Circular Motion The motion of an object in a circular path with
uniform speed is called uniform circular motion. Uniform circular motion is
accelerated motion.

Uniform Speed When a body travels equal distances in equal intervals of time
then it is said to have uniform speed.

Uniform Velocity When a body travels along a straight line in particular
direction and covers equal distances in equal intervals of time it is said to have
uniform velocity.

Universal law of gravitation Every object in the universe is attracted to every
other object with a force directly proportional to the product of their masses and
inversely proportional to the square of the distance between the centers of the
two masses

Unpolarized light Light consisting of transverse waves vibrating in all
conceivable random directions

Van der Wall's force General term for weak attractive intermolecular forces
Vapor The gaseous state of a substance that is normally in the liquid state
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Vector Quantity A quantity, which needs both magnitude and direction to
describe it, is called a vector quantity. Such a physical quantity should also
follow the vector law of addition.

Velocity Distance traveled by a body in a particular direction per unit time is
called its velocity. It can also be defined as the displacement of the body per unit
time. It is a vector quantity. The Sl units of velocity are m/s.

Vibration A back and forth motion that repeats itself

Virtual image An image where light rays appear to originate from a mirror or
lens; this image cannot be projected on a screen

Volt Unit of potential difference equivalent to joules/coulomb

Voltage drop The electric potential difference across a resistor or other part of a
circuit that consumes power

Watt Metric unit for power; equivalent to joule/sec

Wave mechanics Alternate name for quantum mechanics derived from the
wavelike properties of subatomic particles

Wave motion The movement of a disturbance produced in one part of a medium
to another involving the transfer of energy but not the transfer of matter is called
wave motion.

Wave period The time required for two successive crests or other successive
parts of the wave to pass a given point

Wave velocity The distance traveled by a wave in one second is called the wave
velocity. The wave velocity of a wave depends upon the nature of the medium
through which it passes.

Wave (mechanical) A periodic disturbance produced in a material medium due
to the vibratory motion of the particles of the medium is called a wave.

Wave A disturbance or oscillation that moves through a medium

Wavelength The distance between the two nearest points on a wave, which are
in the same phase, is called the wavelength of the wave. The distance between
two adjacent crests or two adjacent troughs is called its wavelength.

Weight The force with which a body is attracted towards the center of the earth
is called its weight. The Sl unit of weight is N. The gravitational units of weight
are kg-wt and g-wt. The weight of a body of mass m is given by mg. Its value
will depend upon the value of g at that place. The weight of a body is measured
with a spring balance.

Weightlessness The state when the apparent weight of a body becomes zero is
called the state of weightlessness. All objects while falling freely under the
action of gravity appear weightless.

Work = Force x Displacement in the direction of the force

Work Work is done when a force acting on a body displaces it. Work is a scalar

quantity. The SI unit for work is Joule.
Adapted from: http://www.tutor4physics.com/glossary.htm
Accessed: 09/01/18
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Academic English Glossary

A counselor or instructional faculty member who helps you
select your classes and helps you identify your career and/or
transfer interests

A list of important dates. Included are vacation breaks,
registration periods, and deadlines for certain forms.

Term general used to denote distinction in coursework, usually
with students receiving an A grade in most or all of their
courses. Every school is different, but many schools distinguish
Honors Lists, Deans Lists, or Presidents Lists depending on the
GPA for any one term/semester. Academic Honors may also
refer to Latin Honors.

Generally, any prohibited or dishonest means to receive credit
or a higher grade, such as cheating or plagiarism.

A student whose GPA falls below a designated number can be
placed on academic probation. If the GPA does not improve,
then the student may be prohibited from registering for classes
for a designated number of semesters.

Annual period during which a student attends and receives
formal instruction at a college or university, typically from
August or September to May or June. The academic year may
be divided into semesters, trimesters, quarters, or other
calendars.

Completion of a college program of study in fewer than the
usual number of years, most often by attending summer
sessions and carrying extra courses during the regular academic
term.

A process by which an institution or program is determined to
have met an acceptable level of quality.

The testing tool used to assess new students’ reading, English
and math skills. Results of the Accuplacer test help counselors
and academic advisors recommend appropriate course
placements.

To register for a course. A college or university typically has a
period of time at the beginning of a term during which students
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can add or drop courses.

An instructor who is not employed full-time with the college.
An adjunct instructors usually teach one or two courses at the
college.

The process of becoming officially recognized as a student.
Once admitted to a particular institution, you do not have to go
through this process again unless you stop out from this
institution for an extended period of time.

Shorthand for “academic advising” — assistance with the
process of planning what courses need to be taken in what
sequence in order to reach your academic goal. In the early
stages of your college career, while still formulating your goals,
some advising might be provided by counselors. Once you have
selected a curriculum, advising will become a part of your
interaction with the full-time faculty in the related department.

Persons who have graduated from the institution.

An agreement between institutions that provides assurance of
smooth transfer of credit from one to the other, at least in
selected programs of study. Cape Fear Community College has
formal articulation agreements with University of North
Carolina system institutions.

A financial aid award granted to a graduate student to help pay
for tuition that is offered in return for certain services, such as
serving as a teaching assistant or research assistant.

An award that is generally earned after completing at least two
years but less than four years of full time equivalent, required
college coursework.

A way to register (and pay) for a “credit” course without
receiving a letter grade on your transcript. Used for several
reasons: among the most common being to review material for
which you already have a passing grade on your record, or for
courses taken purely out of personal interest which are not
required in your chosen curriculum.

May refer to the Bachelor’s Degree, or students pursuing their
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Bachelor’s degree. May also refer to a farewell service
preceding a graduation or commencement.

An award (baccalaureate or equivalent degree, as determined by
the Secretary of the US Department of Education) that normally
requires at least four years but not more than five years of full-
time equivalent college-level coursework.

An online web-based tool used to deliver courses, course
materials, and interact with other students.

A governing board over the college. (Other Common Names
include Board of Regents, Board of Directors, Board of
Governors, Board of Visitors)

The grounds and buildings where a college or university is
located.

A curriculum designed primarily for direct entry into the
workplace upon completion, although some do also provide
alternatives for extension into a 4-year degree. Examples:
Advertising Art, Landscape Technology.

A book containing academic information about the college or
university, including degree requirements, curriculum outlines,
and college policies. Students are typically held accountable to
the catalog published in the year they were admitted to the
school.

A record of successful completion of a shorter program of
study (generally 12-38 credits), typically with application to
skills needed for immediate entry into the workplace.

A leader of a college or university, usually either the executive
or ceremonial head of the university or of a university campus.
In most US schools, the chief executive officer is called the
President, while the second in command is the Provost. Some
multi-campus schools, such as a University system will be
headed by a Chancellor who has authority over the whole
system.

A course for which the maximum number of students is
already enrolled. A student cannot enroll in such a class unless
someone drops and a seat becomes available.
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Open to both men and women (often used to describe a school
that admits both sexes and a dormitory that houses both
genders).

A postsecondary institution that typically provides only an
undergraduate education, but in some cases, also graduate
degrees. “College” is often used interchangeably with
“university” and “school.” Separately, “college” can refer to
an academic division of a university, such as College of
Business.

A graduation ceremony where students officially receive their
degrees, typically held in May or June at the end of the
academic year, though some colleges and universities also
hold August and December ceremonies.

A standard application form that is accepted by more than 450
member colleges and universities for admissions. Students can
complete the form online or in print and submit copies to any
of the participating colleges, rather than filling out individual
forms for each school.

A public, two-year postsecondary institution that offers the
associate degree. Also known as a “junior college.”
Community colleges typically provide a transfer program,
allowing students to transfer to a four-year school to complete
their bachelor’s degree, and a career program, which provides
students with a vocational degree.

May refer to students who are registered in more than one
academic program at a time. Sometimes the term is applied to
students who are enrolled in both high school and college, or
two different colleges or programs within the same institution.
The term is distinguished from corequisite, where students
must be enrolled in two separate courses at the same time.

Typically, continuing education courses help prepare
individuals for employment, or upgrade workers already
employed, although some programs and courses focus on
personal enrichment. Some classes help to improve the adult’s
social and cultural standing in the community. Continuing
education courses may or may not be for credit, and usually do
not lead to a degree. Some programs may lead to certificates or
to help students prepare to take standard licensure exams.
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A course that must be taken at the same time as another
course.

Many institutions offer students a counseling services to help
students with both their academic and personal lives.
Counseling services are typically free of charge to current
students are strictly confidential. Counseling services may
vary but often conferences can be arranged if students are
experiencing social or personal difficulties. Counselors will
discuss concerns, provide needed guidance and make
community referrals when appropriate.

The number of courses or credits a student takes during a
specific term.

A goal that the instructor has identified for the student to meet
once the course is completed. For example, a course objective
could be to use MLA documentation properly.

A letter accompanying a resume or application that describes
how a person’s qualifications match the advertised
requirements or institution.

Units that a school uses to indicate that a student has
completed and passed courses that are required for a degree.
Each school defines the total number and types of credits
necessary for degree completion, with every course being
assigned a value in terms of “credits,” “credit hours,” or
“units.”

The ability to use specific criteria to evaluate reasoning and
make a decision.

A program of study made up of a set of courses offered by a
school.

The head of a division of a college or university.

A school’s act of postponing a student’s application for early
decision or early action, so that it will be considered along with
the rest of the regular applicant group. A “deferral” can also
refer to a student’s act of postponing enrollment for one year, if
the school agrees or temporarily postponing financial aid
payments.
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Official confirmation by the institution that you have
successfully completed an extended program of study.
Traditional 4-year undergraduate programs lead to the
Bachelor’s Degree.

A course that prepares students for success in subsequent
college-level courses. In some cases, credits earned in a
developmental course will NOT count toward satisfying any
degree or certificate program requirement.

Generally the name given to that set of courses which are
identified by a particular two-letter prefix in the College catalog
— Biology, English, or Nursing, for example. Means about the
same thing as “subject” in secondary school.

An electronic method of interacting with other people by
posting messages and reading postings from other people.

An in-depth, formal writing requirement on an original topic of
research that is typically submitted in the final stages before
earning a doctorate (Ph.D.).

See Online Learning

The highest academic degree awarded by a university upon
successful completion of an advanced program of study,
typically requiring at least three years of graduate study beyond
the master’s degree (which may have been earned at a different
university). Ph.D. candidates must demonstrate their mastery of
a subject through oral and written exams and original, scholarly
research presented in a dissertation.

To withdraw from a course. A college or university typically
has a period of time at the beginning of a term during which
students can add or drop courses.

Program of study that allows a student to receive two degrees
from the same college or university.

A course in which the student has some choice or selection —
as distinct from a course that is absolutely required in a
particular curriculum. In many cases, “electives” may be
limited within categories — as for example to satisfy General
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Education requirements where some elective credits must be
taken from Humanities, others from Arts, others from Science,
etc.

A school’s teaching and administrative staff who is responsible
for designing programs of study.

The Free Application for Federal Student Aid (FAFSA) is the
application for education loans and grants from the federal
government.

An amount of money charged by colleges and universities, in
addition to their tuition, to cover costs of services such as
libraries and computer technology.

An amount of money awarded by a college or university,
usually to graduate students and generally based on academic
achievement.

A set of regulations that guarantees a student the right to inspect
and review his/her educational records, the right to amend those
educational records, and the right to some control over the
disclosure of the records.

All types of money offered to a student to help pay tuition, fees,
and other educational expenses. This can include loans, grants,
scholarships, assistantships, fellowships, and work-study jobs.

Traditional name for first-year students in four-year degree
programs.

A student enrolled in 12 or more credit hours in a semester.

A statement describing something you wish to achieve. Goals
may be short-term (something you wish to achieve quickly or in
the near future) or long-term (something to be completed in the
distant future or over a lifetime). Examples of common
academic goals include graduating from college, earning an A
in a course, etc.

A student with a cumulative GPA of 2.0 or better.



Grade Point
Average /
GPA

Graduate
Student

Grant

Graduate
Record
Examination /
GRE

H
HelpDesk

Honors
Program

Humanities

Hybrid Classes
I
Independent

111

A student’s overall academic performance, which is calculated
as a numerical average of grades earned in all courses. The
GPA is determined after each term, typically on a 4.0 scale, and
upon graduation, students receive an overall GPA for their
studies.

A student who already holds an undergraduate degree and is
pursuing advanced studies at a graduate school, leading to a
master’s, doctorate, or graduate certificate. A “graduate” can
also refer to any student who has successfully completed a
program of study and earned a degree.

A type of financial aid that consists of an amount of free money
given to a student, often by the federal or a state government, a
company, a school, or a charity. A grant does not have to be
repaid. “Grant” is often used interchangeably with
“scholarship.”

A standardized graduate school entrance exam administered by
the nonprofit Educational Testing Service (ETS), which
measures verbal, quantitative, and analytical writing skills. The
exam is generally required by graduate schools, which use it to
assess applicants of master’s and Ph.D. programs. Some
business schools accept either the GMAT or GRE; law schools
generally require the LSAT; and medical schools typically
require the MCAT.

Term used to refer to a specific location or set of individuals
who provide technical and basic computer support for the
institutions technology solutions such as email, logging into
computers, etc.

One of any special programs for high achieving students
offering the opportunity for educational enrichment,
independent study, acceleration or some combination of these.

Academic courses focused on human life and ideas, including
history, philosophy, foreign languages, religion, art, music, and
literature.

See Online Learning.

Academic work chosen or designed by the student with the
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approval of the department concerned, under an instructor’s
supervision, and usually undertaken outside the regular
classroom structure.

A set of abilities requiring individuals to “recognize where
information is needed and have the ability to locate, evaluate,
and use effectively the needed information.”

See
Study Aboard.

An experience that allows students to work in a professional
environment to gain training and skills. Internships may be paid
or unpaid and can be of varying lengths during or after the
academic year.

See Online Learning

An association of eight private universities located in the
northeastern United States, originally formed as an athletic
conference. Today, the term is associated with universities that
are considered highly competitive and prestigious. The Ivy
League consists of the highly ranked Brown University,
Columbia University, Cornell University, Dartmouth College,
Harvard University, Princeton University, University of
Pennsylvania, and Yale University.

To insure the right of appeal to all students. The Judicial Board
will hear appeals concerning academic suspension, conduct
suspension, and charges of discrimination and/or denial of
service on the basis of race, color, national origin, age, religion,
handicap, or sex. The Judicial Board’s subcommittees
(Academic, Financial Aid, Residency Status) will act on other
categories of student appeals.

A student in the third year of high school or college / university.

A two-year postsecondary institution that offers the associate
degree. (See also, Community College.)

CFCC’s Learning Lab aims to assist students in understanding
course material and available educational technologies by
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providing instructional facilitators, computer facilitators,
student tutors, and study skills tutors that are prepared to meet
the needs of individual learning styles, and through computer-
assisted instruction.

The Learning Resource Center (LRC) is CFCC’s academic
library.

Academic studies of subjects in the humanities, social sciences,
and the sciences, with a focus on general knowledge, in contrast
to a professional or technical emphasis. “Liberal arts” is often
used interchangeably with “liberal arts and sciences” or “arts
and sciences.”

A postsecondary institution that emphasizes an undergraduate
education in liberal arts. The majority of liberal arts colleges
have small student bodies, do not offer graduate studies, and
focus on faculty teaching rather than research.

The academic subject area that a student chooses to focus on
during his or her undergraduate studies. Students typically must
officially choose their major by the end of their sophomore
year, allowing them to take a number of courses in the chosen
area during their junior and senior years.

To be formally accepted as a degree or certificate candidate in a
specific curriculum or major. i.e. “I think I’ll be a
Communications major” would translate more formally as “I
plan to matriculate in the Communications curriculum”.

A graduate degree awarded by a college or university upon
successful completion of an advanced program of study,
typically requiring one or two years of full-time study beyond
the bachelor’s degree. Common degree types include master of
arts (M.A.), which refers to the liberal arts; master of science
(M.S.); and master of business administration (M.B.A.).

A second are of study that a student can emphasize in his or her
degree. A minor usually requires fewer classes and is not as
intensive as a major. For example, a student may major in
Business with a minor in marketing.
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MyCFCC is the CFCC Student Portal allowing you to access
many of CFCC’s resources through the web, including
Blackboard, CFCC Email, WebAdvisor, and more.

Use of an electronic tool or online program to deliver all or part
of a course to students who do not meet in the same physical
location. Courses may be all or partially online (where some
face-to-face meetings are required. Other common names are
Distance Learning, E-Learning, or Internet Courses. Courses
that have no face-to-face meeting are often called fully-online
courses, whereas courses with some required face-to-face
meetings may be called Hybrid, Blended, or Web Enhanced.
This may also refer to the department that oversees electronic
course delivery.

A program of activities for new students designed to introduce
them to some of the essential knowledge and skills for a
successful College experience. May include topics ranging
from selection of courses to child care and parking.

A student enrolled in fewer than 12 credit hours in a semester.

A grading system in which students receive either a “pass” or
“fail” grade, rather than a specific score or letter grade. Certain
college or university courses can be taken pass-fail, but these
typically don’t include ones taken to fulfill major or minor
requirements.

The use of another person’s words or ideas as your own,
without acknowledging that person. Schools have different
policies and punishments for students caught plagiarizing,
which tends to occur with research papers and other written
After text tasks.

Academic studies or research for those who have completed a
doctorate. A “postdoc” can refer both to a person who is
pursuing a post doctorate and to the post doctorate itself.

A requirement that certain courses must be successfully
completed before others may be attempted. Sometimes requires
a grade of C or better in the earlier course — if so this will be
stated explicitly in the course description for the later course.
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See Chancellor

A postsecondary institution controlled by a private individual(s)
or a nongovernmental agency. A private institution is usually
not supported primarily by public funds and its programs are
not operated by publicly elected or appointed officials. Stanford
University, for example, is a private school.

A higher education institution for students who have already
received their undergraduate degree to gain training in specific
professions, such as law, medicine, and pharmacy.

Instructor of a college-level course.

See Curriculum.

The senior academic officer of a college or university who
typically oversees all academic policies and curriculum-related
matters.

A postsecondary institution that is supported mainly by public
funds and whose programs are operated by publicly elected or
appointed officials. The University of California—Berkeley, for
example, is a public school.

The number that is assigned each grade on a transcript. For
example, an A is worth four quality points and a B is worth
three points. Quality Points are typically used in the calculation
of a GPA.

The college or university official who is responsible for
registering students and keeping their academic records, such as
transcripts.

The process in which students choose and enroll in courses to
be taken during the academic year or in summer sessions. This
may also refer to the department that oversees course
enrollments.

See Developmental Course.
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A page or two that provides a person’s educational and work
experiences, career objective, and contact information.

An admissions process used by some colleges and universities
in which each application is considered as soon as all the
required materials have been received, rather than by a specific
deadline. Colleges and universities with this policy will make
decisions as applications are received until all spaces are filled.

Housing and meals. “Room and board” is typically one of the
costs that colleges and universities will list in their annual
estimated cost of attendance, in addition to tuition, fees, and
textbooks and supplies. If students choose to live in
dormitories, they may be required to buy into a meal plan to use
on-campus dining facilities.

Any educational institution, including those that provide
elementary, secondary, and postsecondary education (typically
beyond high school). In the postsecondary, “school” is often
used interchangeably with “college” and “university.”

Periods of study that divide the academic year into two equal
segments of approximately 15 to 18 weeks each. Some schools
also offer a shorter summer semester, beyond the traditional
academic year.

A course offered to a small group of students who are typically
more advanced and who meet with a professor to discuss
specialized topics.

A student in the fourth year of high school or college /
university.

Classes that provide students the opportunity to volunteer at a
Community Service Organization (CSO) as part of a class
project. May also refer to the department that oversees
volunteer opportunities at the institution.

Traditional name for second-year students in four-year degree
programs.

A publication of the college that outlines what the college
expects of the student.



Student Typically a group of connected departments that aim to make
Services students’ lives easier and more productive both inside the
classroom and in their personal lives.

Study Abroad The act of pursing educational opportunities in a country other
than one’s own. Studying aboard can range from a couple of
weeks to an entire semester or academic year. Most schools
offer some type of study aboard opportunities. Some schools
now require students to have a study aboard experience.

Syllabus A summary document prepared by the instructor that states
basic information about plans for a particular course in a
particular semester. Can include such things as textbook lists,
office hours, test dates, required After text tasks, chapters to be
covered, learning objectives, etc.

-~
To Be- To Be Announced — Seen in the schedule of classes when exact
Announced /  instructor, or sometimes exact classroom, was not yet known at
TBA the time the schedule was sent to the printer.

Teaching A graduate student who assists a professor with teaching an

Assistant (TA) undergraduate course, usually within his or her field, as part of
an assistantship.

Tenure A status offered to high-level faculty members at a college or
university that allows them to stay permanently in their
positions, after demonstrating a strong record of teaching and
published research.

Term Periods of study, which can include semesters, quarters,
trimesters, or summer sessions.

Thesis A formal piece of writing on a specific subject, which may be
required to earn a bachelor’s or master’s degree.

Transcript A formal record of grades received in all courses you have
taken, and whether any degrees or certificates have been
successfully completed. Must generally be sent directly from
one College to the other when planning to transfer, or when
applying to begin a higher degree program.

Transfer Credit granted toward a degree on the basis of studies
Credit completed at another college or university. For instance,
students who transfer from a community college to a four-year
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college may earn some transfer credit.

A specific set of criteria or courses that helps prepare students
to transfer to a new school. These are especially common in
community colleges to help students prepare to transfer to a
four-year school.

A student enrolled in a two-year or four-year study program at a
college or university after graduation from high school, leading
to an associate or bachelor’s degree.

A postsecondary institution that typically offers both
undergraduate and graduate degree programs. “University” is
often used interchangeably with “college” and “school.”

A list of qualified applicants to a school who may be offered
admission if there is space available after all admitted students
have made their decisions. Being on a wait list does not
guarantee eventual admission, so some students may choose not
to remain on the list, particularly if the school is not their first
choice.

The CFCC Registration system used to register for courses, find
final grades, and view program plans.

The act of filing paperwork to remove yourself from the official
class roster, either for a single course or for an entire semester.

A student employee receiving financial aid. Sometimes referred
to as Federal Work Study or FWS.

Adapted from: http://cfcc.edu/online/glossary/
Accessed: 09.01.18
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