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AHHOTaLUS

Ilenpto yueOnuka “Learn the English of Physics” sBusercs ¢GopMupoBaHHe HWHOS3BIYHON
KOMMYHHKAaTHBHOM KOMITETEHIINH B cepe yueOHO! 1 Oyaymieil mpodecCHOHATBEHON IeATeNIbHOCTH CTYIEHTOB-
¢bu3ukoB. JIOCTH)KEHHE TOCTABJICHHON €M OCYHIECTBISIETCS C HCIOJIb30BAHHEM ONTHMAIBHOTO COYETAHHUS
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M DPE(IICKCHBHBIX METOJIOB B OOYyYCHHWHW AHTIHMHCKOMY S3BIKY, @ TaKkKe
JIMYHOCTHO-OPHEHTHPOBAHHOTO MOJIX0/a M COBPEMEHHBIX MHTEPHET-TEXHOJIOTHH.

Jannblii yaeOHUK BKiIogaeT 10 pas3aernoB, B KaXKIOM M3 KOTOPBIX PacCMaTpHBAETCs OJHA M3 oOiacTeil
(buU3MKHN, TpeICTaBIAIoNas OCHOBHBIE HANpaBJICHUS MPO(ECCHOHATBHON MOArOTOBKH CTYAEHTOB (DH3HYECKUX
CIICIIMAIIBHOCTEH.

Vueonuk “Learn the English of Physics” npennasnauen st cTyaeHTOB 1-2 KypcoB (H3MYECKUX

CTENHATLHOCTEH YHUBEPCUTETOB €O cpenHiM ypoBHeM (B1-B2) BraneHuns aHTTHICKUAM S3BIKOM.
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peauciioBue

VYueonuk “Learn the English of Physics” mnpeanaznauen mis cryiaeHToB 1-2 KypcoB
(¢u3nyecKkux crHenuanbHOCTed yHHBEpCUTETOB. Ero menpio sBisercs (GopMuUpoBaHHE HHOS3BIYHON
KOMMYHHKATHUBHOW KOMIIETEHIIMH B cepe ydeOHOI u Oymymied mpodecCHoHaIbHOU AESITeNbHOCTH
CTYACHTOB-(DM3UKOB, YTO IMPENOJaracT yCIEeIIHOEe OBIAJCHUE AHTIMICKUM SI3BIKOM KaK CPEICTBOM
UX JanbHeHero npoecCHOHaIbHOTO Pa3BUTHSL.

[IpennaraemMplii yaeOHUK OPUEHTUPOBAH HA CO3/IaHUE YCIIOBUH IJIsl IPUOOPETEHUS CTYJCHTaMU
OMbITa MCIOJIb30BaHUS SI3bIKOBBIX 3HAHUI M YMEHHUH B Pa3jiUYHbIX CUTYyalUUAX AKaJEMUYECKOrO M
npoeCCUOHANPHOTO  OOIIEHMs; Pa3BUTHA TBOPYECKOTO IMOAXOAAa K PEHICHUI0 YYeOHBIX U
npoeCCHOHANBHBIX  3a7a4; (OPMUPOBAHUS YMEHUH CaMOCTOATEIBLHON palOThl; AKTHBHOTO
WCIIOJIb30BAHUSI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTUN; KOJUIEKTUBHOM O3HABATEIbHOM
NeSTeIbHOCTH; CAMOKOHTPOJIS U OLIEHKH YCBOCHUS (DOPMHUPYEMBIX HABBIKOB U YMEHUH.

Janneii yueOHUK BKIrouaeT 10 pas3zienoB, B KaKIOM W3 KOTOPBIX PAcCMAaTPHBAETCS OJHA U3
oOnacrelt (U3MKMU, MPEICTABIAIOIAS OCHOBHBIE HANpPaBICHUs MNPOPECCHOHAIBHOW IOATOTOBKU
CHEIMATNCTOB-(PU3UKOB.

Kaxnplii paznen comepXur Marepuanbl Ui Pa3BUTHS HABBIKOB BCEX BHUIOB PpPEUYEBOM
NESATENBbHOCTH (TOBOPEHUs, ayJIWpOBAHMS, YTEHHs] U IUChMA), HABBHIKOB YCTHOM M MHUCbMEHHOMN
KOMMYHHMKAIIUY, TpaMMaTUYECKUE YTpPaKHEHUS, 3a/JaHusl Uil CAMOKOHTPOJISI, @ TakXe 3aJaHus IS
pealin3alny TBOPUYECKOro MOTEHIMAalla CTYACHTOB (COCTaBIEHUE JIOTUKO-CMBICIIOBBIX KapT, IPOBEICHUE
Mpe3eHTalnH, BHITOTHEHHE MTPOEKTHBIX padoT u 1Ip.).

Taxke, B KaXIOM pasliele BBOIATCA U 3aKPEIUIAIOTCS TEPMUHOJIOTMYECKHE €IUHULIBI,
XapaKTepHbIE N7l MOJbSI3bIKa ONPEEICHHOM CIEHUAIbHOCTH, PA3BUBAIOTCS U COBEPIICHCTBYIOTCS
KOMMYHHKATHBHbIE HaBbIKM M y4eOHbIE cTpaTeruu. B KoHIe pa3zena mpeasaraercsi TeCT pyoexHOro
KOHTPOJISA, BKJIFOYAIOIIHNH 3aaHKsI Ha IPOBEPKY, OCMBICIICHUE U 3aKperjieHHe U3yUYeHHOT0 MaTepuaa.
K y4eOHuky Taxxke pa3zpaboTaHbl MaTepuaibl A MPENoAaBaTelNs, KOTOPbIe BKIIOYAIOT TEKCTOBYIO
OCHOBY JIJIsl IPOCITYIIMBaHUS (SCHPLS) U KiIF0uM K HanOoJIee TPYAHBIM 33 JaHHSIM.

Tunonorus KCNoyib3yeMbIX B YUeOHUKeE 3aJjaHUI pa3HOOOpa3Ha U MpeAcTaBiIeHa CIeTyIINMU
pyOpukamu:

Lead in — BxirouaeT 3amaHMs, MMEKOIIUE CBOCH IIEJIbI0 BBISCHUTH (DOHOBBIC 3HAHUS, MHEHUS,
CY>KJIGHUSI CTYJICHTOB 110 00CY>KaeMOM B KaXKJIOM pa3ielie TEMaTHKeE.

Reading — mpemnaraer 3agaHusi Ha pa3BUTHE HABBIKOB B PA3JIMYHBIX BUJAX UYTCHUS, H3BJICUCHHE
nH(pOopMaluY, TOHUMaHUE CTPYKTYPBI, OpraHU3aIIH, COAECPKAHUS TEKCTA.

Listening — mnpexacraBiasier coOOW ayauO3allUCH MOHOJIOTOB M HWHTEPBBIO aKaJEMUYECKOH H

npoecCHOHATEHON ~ HAINPaBJIICHHOCTH, COIMPOBOX/IAMOIINECS 3aJaHUSIMH, HAIpPaBICHHBIMA HA
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M3BJICUCHUEC KOHKPETHON HWH(OPMAIWH, pPa3BUTHE HABBIKOB KOHCIICKTHPOBAHUS, MEPEpabOTKH U
nepeaadu HHGOpMAIK Ha aHTJIMHACKOM SI3BIKE.

Focus on language - akieHTHpyeT BHHMAaHHE Ha OMPEIACICHHBIX TPAMMATHYECKHX AaCHEKTax,
KIIOYEBBIX CJOBaX M CJIOBOCOYCTAHUSX H3YYCHHBIX B paMKax pasjelia, BKIIOYACT 3aJaHus Ha
pacuIMpeHue CIOBapHOro 3araca CTyICHTOB.

Discuss — mpezyiaraet BOIPOCHI, MO3BOJISAIOIINE BBISIBUTH OTHOIICHHE K MPOYUTAHHOMY MaTepHaly W
COOTHECTH €ro ¢ COOCTBEHHBIMH 3HAHUSIMU, HHTEPECAMHU CTYJCHTOB, UMCIOIIUMCS Y HUX OIBITOM.

Get Real — mpenrmonaraer UCIoNib30BaHUE YMEHHI TOMCKa MH(OpMAIMKM HAa MHTEPHET CaWTax U B
HAYYHO-TIOMYJISIPHBIX MyOJHKAIMIX B YCIOBHSAX, MAaKCHMAaIbHO TNPHOIIKEHHBIX K CHTyalusM
peaabHON yu4eOHOM IeATeTbHOCTH.

Writing — mnpemiaraet pasiauuHbIC 3a/JlaHUs, HAlpaBJICHHBIC HAa pa3BUTHE yMEHUS (DUKCHPOBAThH
MHQOPMAIMIO HA AHTJIMICKOM $SI3bIKE C HMCIIOJIB30BAHUEM pa3IM4YHbIX (opMm 3amucu (cocTaBiicHHE
IUIaHa, KOPOTKUX 3aMETOK, KOHCIICKTUPOBAHMUS, aHHOTHPOBAHHUS, pePePHUPOBAHHUS, H T.II.).

Speaking - comepkuUT 3aaHusl, HaPaBJICHHbIC Ha ((OPMUPOBAHNE YMECHHUI AUATOTHYUECKOTO, a TAKIKE
HETOJrOTOBJICHHOTO U MOATOTOBJIICHHOTO MOHOJIOTHUECKOTO BBICKa3bIBAHUSI.

Summarizing — uMeeT cBoeit 1eNbi0 HOPMUPOBAHUE HABBIKOB aHHOTHPOBAHHS HAYYHO-TIOMYJISIPHBIX
PYCCKOSI3BIYHBIX TEKCTOB Ha aHTJIMHCKOM SI3BIKE.

In the Realm of Science — BkiIO4aeT AONMOJHHMTENBHBIM CIPABOYHBIN MaTepHaj, OTPaXKaroIIUi
cnenu(uKy eCTECTBEHHOHAYUHBIX CIIEIHATLHOCTEH (OOIIENPUHATHIE COKPAIICHHSI, CAMBOJIBI H T.JI.).

B naHHBII yueOHUK BKITIOYCHBI TAKXKE CIICIHATIbHBIC PYyOPHUKH:

Study help comepxuT mMmoyie3HbIE COBETHI MO HUCIOJB30BAHUIO CTPATETHH HM3YYCHUS AHTIHICKOTO
A3bIKA, @ TAKIKE PAIlMOHAIBHBIC TIPUEMbI Pa0OTHI HAJl JIEKCHYECKUM U TPAMMATHYECKUM MaTepUalIOM U
T.JI.

Progress Monitoring — mnpezacraBiser 3amaHus, CTUMYJIUPYIOIIHE PE(ICSKCUBHYIO CaMOOICHKY
npoliecca M3y4YeHUs] aHIJIMHCKOTO s3bIKa, MO3BOJISIONINE CTYICHTAaM IOCIIE0BATeIbHO U aJIeKBaTHO
OTCJIE)KUBATh CBOM y4eOHBIC JOCTHXKEHHUS, YCICIIHOCTh MPOJBUKECHUS B OBIIAJICHUU HHOCTPAHHBIM
SI3BIKOM.

Progress Test — mpencrasisieT coboit TecT pyOeKHOTO KOHTPOJIS.

VY4eOHMK pa3pabOTaH C  UCIOJB30BAHUEM AYTCHTHUYHBIX MAaTepUalioB, OCHOBHBIMH
WUCTOYHMKAMHU KOTOPBIX SIBJISIOTCS OpUTAHCKHE H aMEPHKAHCKHE aKaJeMHUYEeCKHe W Hay4HO-
MOMYJIAPHBIE W3JaHus, HTEpHET, MPOCHEKTHI BEAYIIMX YHHBEPCHTETOB aHIJIOSA3BIYHBIX CTPaH,
SHIMKIIONICINH, cioBapu. [Ipu moadope yueOHbIX MAaTEPUATIOB YYUTHIBAIUCH TAKUE XapaKTEPUCTHKH,
KaKk HOBH3HAa WH(OpPMAIUH, €€ TO03HABATEIBHOCTh, COOTBETCTBHE YYCOHBIM M MPOPECCHOHATBHBIM

MOTPEOHOCTSIM CTYICHTOB.



UNIT 1
WHY STUDY PHYSICS?

“The list of problems solved is long; the list of future possibilities is endless.
So there is some truth in the statement that physics has to do with everything.”

Department of Physics - Worcester Polytechnic Institute

Learning Objectives

In this unit you will:

learn the terms connected with fields of physics
revisit noun phrases

revisit frequently used verb tenses

talk about studying physies at university
write a Student Profile

stud Y the organizational pattern of a text

NN N NN

practise summarizing skills



LEAD IN

1. Work in small groups. Read the answers to the question “Why did you choose physics?” posted

on one of the Physics forums for students majoring in physics.

I did not choose physics. Physics offers something that other
Physics chose me! (( theoretical subjects cannot - you can
see real life applications of it directly.
\ >/
I've wanted to study physics for almost as long as | can T
remember. | love the feeling of solving a really tough To me, it represents purity of
problem. Especially, when I'm puzzling over it for a while, thought. No rehglon, no pOhUCS’
_ no psychology...
then | get the A-HA! moment. That's a great feeling! <
\
/ \

| consider physics the most

Physics is "poetry." =) It cleanly explains the fundamental of sciences. | had a

things that constantly happen around us. The word reasonable aptitude for it. | think
‘physics’ electrifies my soul! Physics gives meaning | have a passion for research.
and insight to the world around us. <@

S~——

How would you answer this question? Why did you choose to do a physics course at university?

2. Sum up your ideas and share them with the rest of the class.

READING

1. Read the text and make a list of the reasons for doing a course in physics.

WHY STUDY PHYSICS?

Physics is the most basic and fundamental of all the sciences. Studying physics means trying to
understand how things work, in every detail and at the deepest level. This includes everything from elementary
particles, nuclei, atoms, molecules, macromolecules, living cells, solids, liquids, gases, plasmas, the atmosphere
to living organisms, the human brain, complex systems, supercomputers, planets, stars, galaxies and the
universe itself. Physics has the reputation of being a difficult subject to master but there are a number of reasons
why it is a good idea to do a course in physics.

For one thing, most modern technology involves physics. Any technology involving electricity,
magnetism, force, pressure, heat, light, energy, sound, optics, etc., comes from physics. Indeed, physics lies in
the basis for all types of analytical and measuring systems. Even though the basic knowledge required for
products like fertilizers, drugs, plastics, and chemicals comes from chemistry and biology, these items have to
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eventually be manufactured, and manufacturing is dominated by physics-based technology. So, it is evident that
an understanding of physics leads to a better understanding of almost any other science.

The discipline of physics also teaches skills that are transferable to a great number of professions. These
skills include: problem solving, mathematical modeling, designing and performing experiments, interpretation
and analysis of experimental data as well as project planning, report writing and presentation.

Moreover, studying physics opens doors to a wide variety of careers.
Physicists are engaged in all sorts of interesting jobs because of their broad
training and adaptability. As a working physicist you may find yourself trying to
predict the stock market on Wall Street, testing satellites for space missions,

developing new materials for industry, developing new electronic devices and

- components, doing medical physics in a hospital, teaching the next generation of
physicists at high school, trying to predict the next major earthquakes around the globe, developing flight

simulation software, optimizing industrial manufacturing or transformation

processes, developing a new measurement instrument, performing materials It is interesting to
testing and characterization for special applications, launching a new software know

) ) S Many commonly used
company or product, performing urban planning and optimization, etc. expressions in everyday

Apart from that, knowledge of physics is helpful for understanding the | language come from
physics, including

quantum leap, free fall,
instruments work. It is also the science of light and is a key to understanding | light years, black holes,
resonance and being on

. ) the same wave length,
filmmaking. etc.

arts. Physics is the science of sound and is needed to understand how musical

visual artwork including paintings, photograph as well as stage lighting and

All in all, physics is central to the economy of a great number of
countries around the globe. Whether through the application of novel research and technologies, or through the

skills and abilities of physics-trained workers, physics drives businesses and innovation.

2. Read the text again and highlight the signal words that introduce supporting details. What is their
function? Make use of the Study help box.

Study help Getting ready to read

Any reading selection has a particular organizational pattern. It has a topic - the name, theme, or general subject, e.g., a title or
heading. The topic helps to find out the main idea of the passage which can be found in the beginning, middle, or end of the
passage. There are also supporting details. These are the sentences in a passage that explain the different points of the main
idea. There are two types of supporting details: major and minor. Major details directly develop the main idea; minor details
develop major details. Supporting details provide the reader with additional information, e.g. data, statistics, steps in a process
and examples. Supporting details are usually introduced by signal words, e.g., also, however, moreover (major details);

for example, that is (minor details), etc.

MAIN IDEA
major detail 1 /major detail 2\A major detail 3
\ \ \
major detail(s) major detail(s) major detail(s)




3. Complete the chart to sum up the information from the text. Use the chart as an outline.

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
_____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

4. Match the words in A with the words in B to make phrases used in the text.

A B
1) todo a) science
2) to perfm b) a course in physics
3) project c) writing
4) to master d) problems
5) report e) skills
6) fundamental f) planning
7) to develop g) asubject
8) tosolve h) experiments
9) transferable i) adevice or instrument

Discuss

» Which reasons described in the text motivated you to choose the Physics faculty? Did you
have any other reasons?

» What commonly used expressions in everyday language that come from physics do you know?
What particular fields of physics do they come from?

» Are career opportunities for physicists good in Russia? What are they?

Focus on language

Study help
It is important that you are able to distinguish between the terms (e.g. electron) and general science words

(e.g. experiment). Make sure you note down such words in your notebook throughout your course. Keep it up to date. &5

1. Practice the pronunciation of these words. Which of them are terms and which are general
science words? Add some more words from the text you have read to each group.

nucleus/nuclei ['nju:klias] ['nju:klar] electricity [1 lek'trisati]

concept ['konsept] system ['sistom]



measurement ['mezomont] quantum ['kwontom]|

application [ &plr kerf(o)n] magnetism ['maegnotiz(o)m]
instrument ['m(t)stromont] component [kom'pavnont]
molecule/molecular  ['molikju:l]/[ms 'lekjula] fundamental [, fanda'ment(o)l]

2. Read the sentence and translate the phrases in bold into Russian.

As a working physicist you may find yourself testing satellites for space missions, developing new
electronic devices and components, doing medical physics in a hospital, teaching the next generation
of physicists at high school, ezc...

Noun Phrases

Study the diagram describing the components of noun phrases.

Noun Phrase
Modifier Noun

adjective
participle
genitive
noun

innovative technology — technology that is new and different
(adjective)

transmitting antenna — antenna that transmits signals
(participle)

professor’s lectures — lectures given by the professor
(‘genitive)

star formation — the formation of new stars

(noun)

3. Look back in the text. Write out the noun phrases that follow the models in the box. There are
sometimes more than two components in the noun phrase. Translate the noun phrases into
Russian.

Example: adjective+noun - modern technology — coBpemeHHas TexHonorma
participle+noun - measuring systems — usmeputenbHble CUCTEMbI

1. Work in teams. For each field of physics (1-10) brainstorm two or three terms that go with it.
Compare as a class.

Example: condensed matter physics — solid, liquid, gas, etc.
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2. Match the field of physics with the area(s) of its application.
3. Make use of the models in the Study help box to share your ideas
about these branches of physics and their applications.

Check as a class.

NB! Each area of application can refer to more than one field of physics.

FIELDS OF PHYSICS AREAS OF APPLICATION

to create large capacity disks

<]
~ ~

b) to develop medical imaging instrumentation
1) OPTICS ¢) to make new materials
2) BIOPHYSICS d) to set up satellite communication
3) RADIOPHYSICS e) to build telescopes
4) NUCLEAR PHYSICS f) to operate a nuclear reactor

5) NANOPHYSICS ) to produce computer chips

S
6) CONDENSED MATTER PHYSICS h) to design and create smart machines

7) ASTROPHYSICS i) to modify microorganisms for biofuel and bioelectricity
8) PARTICLE PHYSICS j) to develop atomic size machines

9) ACOUSTICS k) to determine the age of an ancient object or a person
10) MECHANICS I) to create better concert halls

m) to develop lasers
n) to understand the birth and evolution of the Universe
o) to develop intercontinental broadband data channels

p) to examine the level of safety of the car and its occupants

Study help Avoiding repetition or paraphrasing

We can use various speech patterns when we need to speak about similar things but do not want to be repetitive.

e Without condensed matter physics production of computer chips would be impossible.
(noun)

e Condensed matter physics makes it possible/enables us to produce computer chips.
(verb)

o Condensed matter physics deals with/has to do with computer chip production.
(noun phrase)

e The knowledge of condensed matter physics is necessary for producing computer chips.
(gerund)
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1. Before you listen, match the types of university courses in A with their definitions in B.

A
1) core a)
2) elective b)
3) modular c)
4) optional d)

B

a course made up of different subject blocks which deal with particular
areas of interest and may be delivered using a range of lectures, seminars
and/or workshops

a compulsory or required course which is essential for an academic degree

a course chosen within the specialist subjects or in an associated field that
provides students with multi-disciplinary approach as well as professional
qualifications

a course chosen by students from completely different subject areas in
order to broaden their academic interests

2. Match the subject areas with the topics.

Subject areas

1) Electromagnetism

2) Optics

3) Atomic Physics

4) Quantum Mechanics
5) Solid State Physics
6) Mathematics

Topics

a) The Schrodinger equation
b) Crystalline lattice

c) Delphi, C++

d) Interference & diffraction
e) Star formation

f) Interpolation

7) Computer Programming g) Radiation

8) Numerical Methods
9) Astrophysics

h) Differentiation and integration

i) Maxwell’s equations

3. Listen to Daniel who is describing his university course in physics. Answer these questions.

a) Why is it convenient for students to have a common first year in all of the “Physics with...”

programmes?

b) Which of the subjects listed in Task 2 does Daniel mention as his ‘Core’ physics modules?

c) What ‘Optional’ modules does he speak about?

d) What skills do students develop throughout their degree?

e) What is a Professional Training Year? How do students benefit from it?

f)  Why are electives in Modern Languages popular with the physics students?

g) Why did Daniel get interested in the single subject Physics degree course?

h) What is the title of his final year research project?

i) What is Daniel planning to do after he gets the BSc degree?



Discuss

> Name the course(s) in physics you are doing now at university. Are these courses
theoretical or practical?

» Which course do you enjoy most? Why?

» Which new courses are you going to take next semester? What topics do they cover?

> Would you be interested in doing a professional training year (what subject area and what

country)?

Get real

1. Go online. Study the web site or the Prospectus of the Faculty of Physics at your university and
find information about your own physics degree programme.

Write a description of the physics course you are doing. Be sure to include:

aims of the course
course outline
length of study & qualification awarded

teaching & assessment methods

NN NN

learning facilities

2. Present the description of your physics course
to the class.

READING

Read the student profile and take notes under the headings:

% reasons to study physics

Study help
% reasons to choose Strathclyde University A profile is a short article
% length of study and degrees about someone, a description

i of a person that contains all
% achievements

the details that someone
%* leisure time activities needs to know this person

better.
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Student Profile
Michael Smith

After leaving school in 1998 with several standard grades, | went to college
and completed an NVQ (National Vocational Qualification)* in travel and
tourism and for the next four years | worked as a business travel agent in
Edinburgh. | always regretted not following my original dream of going to
university, so | went to night school to gain the relevant qualifications required
for university entry. From the very beginning | wanted to study physics at Strathclyde University. Physics
was my favourite subject at school and Strathclyde offers the most interesting and applicable courses. In
fact, it seemed the ideal choice of university for me. The research facilities at Strathclyde are excellent, there
are always computers available on campus 24 hours a day and the libraries are easy to work in.

There were many aspects of physics which initially interested me. | loved mathematics and finding out how
and why things worked. This interest grew and developed during my time at Strathclyde. So, over the next
four years | learned various branches of physics through completion of theoretical and experimental classes
and eventually earned a BSc Honours degree*. | enjoyed my undergraduate degree so much that when |
finished | began a PhD with the Bimolecular and Chemical Physics group at the university.

One of my other primary interests is teaching physics. Over the years | have come to believe that guiding
others through their physics journey is very rewarding and it helps me to improve my teaching skills. | hope

| have found a job that allows me to achieve a balance of research and teaching.

So how do | spend my free time? | enjoy working with my Mac (yes, a Macintosh!). Also, I've been trying to
improve my programming skills. | took a C++ course here at Strathclyde University where we had to build a
library as a final project. My circuit simulator is on-line, with a fair amount of documentation. It's nothing
spectacular as it was my first “real” C++ project, but it was good enough to give me a taste of the language.
|\/|y another ‘love’ is music. At the moment I'm learning to play the guitar. (It's not easy but I'm working really
hard). | don’t mind practicing every day, really, as I've always wanted to play the guitar and to be the centre
of attention at parties!

Besides, when possible | take part in department social events and like to help out with open evenings and
department tours. | am also involved with the Physics Society.

| am sure that the best years of your life are those that you spend studying at university!

*NVQ - rocynapctBeHHblI cepTH(UKAT 0 MPoeccCrnOHATHLHOM COOTBETCTBUU
*BSc Honours degree - cremnens 6akanaBpa HayK ¢ OTIIHYHEM

Focus on language

1. Look back in the profile. What verb tenses are used? Why does the author use these particular
tenses?

2. Join the beginnings with the ends to make rules about the usage of these Present & Past Tenses.

Present Simple v to talk about an activity or situation that began and ended at a particular
time in the past

Present Progressive isused | v to speak about activities that began in the past, continue to the present and
are still in the process

Past Simple v for the event that started in the past and has been recently completed

Present Perfect v to speak about permanent situations and routines

Present Perfect Progressive v to describe activities that are happening at or around the time of speaking
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3. Complete the sentences with the correct tenses.

a) At the moment Graham also (7o do) a course in scientific journalism and he (o seem) to enjoy it
greatly.

b)  One of the things I (to like) about the atmosphere at college (fo be) that students (7o study) across
the disciplines.

c) Since arriving in Manchester to study physics, Helen (%o not look back). She (to be) on the
mechanical subgroup and (7o do) theoretical modeling.

d) I (%o do) a course in programming languages for my science project for a month, so now I (to get)
more comfortable with basic mathematical concepts.

e) Bryan (7o receive) his doctorate from The University of Sydney in 2008. He then (%o take up)
a prestigious Hubble Fellowship at the Massachusetts Institute of Technology (MIT) where he
(to become) involved in X-ray studies of the Milky Way.

f) My friend (%o decide) to take the science route and (%o plan) to begin the Ph.D. track in physics at
Boston University.

g) Through my work on the GRB* satellite, I (Zo learn) a few things about signal detection in
relatively noisy environments. In fact, I (to make observations) for a year now.

h) Many of the university lecturers (¢o be involved) in front-line research and they (7o share) the details
of this work with their students.

i) Look at them! Everybody (to be pleasantly surprised) with the results. They never (fo do) anything
like this before, but it (to work)!

J)  While doing my BSc course I (fo spend) a research year abroad working in one of the Nuclear
Physics laboratories. It (Zo be) a fantastic experience on both professional and personal levels.

* GRB (gamma-ray bursts) - ramma-Bcrmieck

WRITING

Use the Michael Smith’s Profile as a model to write your personal Physics Student Profile in 150-200
words. Make use of the guidelines.

Paragraph 1

Your education background and reasons for choosing to study physics at university
Paragraph 2

The length of studying at the physics faculty

The subjects you are studying this semester

Your study experience and achievements

Compulsory and optional courses you are going to take in your third year at university
Paragraph 3

Your favourite leisure activities, how they contribute to your student life

SPEAKING

Prepare a short talk based on your profile to give in class. Be ready to answer the questions about your
studies at the physics faculty and your student life.
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Summarizing

1. Read the text «Uro 3naunT u3yuars pusuky?» and highlight the Russian equivalents to the

English word combinations (1-11).

1) tolearn formulae and laws

2) to attend lectures and seminars

3) to gain practical knowledge of experimental methods in physics
4) to do laboratory work

5) to take accurate measurements

6) to evaluate the reliability of the results

7) to gain professional skills

8) a theorist, an experimentalist

9) physics graduates

10) to formulate and solve complicated problems

11) to make someone a real expert in various spheres of life

Add nwew \/ocabuLarg to Your \/ocabuLarg wotebook, &5

Yo 3HAYHUT U3y4aATh PUIUKY?

Ousuka — pyHIaMeHTaIbHAST HayKa. [Ipu ee uayueHUN BasKHO
He TOJbKO BBIYYHTH KaKWe JIM00 (POPMYJIbI M 3aKOHBI, HEOOXOIHNMO
HAYYUTHCSA IyMaTh, PA3MBIILIATE «pusndeckmn». Hampumep, mocemias
JIEKIIUY ¥ CEMUHAPCKUe 3aHITHUsA, CTYJIEHTHI yJaTcs pellaTh 3aJavun, a

nabopaTopHbIe paboThI IIO3BOJISIOT CTyHeHTaM OBJIAIETH
MIPAKTUYECKUM TO3HAHHEM JKCIIEPUMEHTAJIbHBIX METOJI0B (OU3UKH.
Broimostasza  mabopaTopublie pabOTBI, CTYJeHTAM HEOOXOJUMO He TOJBKO TOUYHO ITPOU3BOIUTH
W3MepEeHUsi, HO U YMeThb W3 ITOJIyYeHHON WH(OPMAIUK M3BJIE€YDb II0JIE3HbIE Pe3yJIbTAThl, OIIEHUTH
CTelleHb WX J0CTOBepHOCTH. VIMeHHO B Xome Takoil paboTel CTygeHT Ipuobperaer
mpodpeccoHAaIbHBIE HAaBBIKKA, HEOOXOJHMMBIE HE TOJBKO SKCIIEPUMEHTATOpPY, HO M OyayIiemy
TEOPETHUKY.

B mocnenrme romsl HEKOTOPBIE BBIMYCKHUKH (DU3WYECKUX (PAKYJIBTETOB HAXOIAT ceds B
pasauuHBIX cdepax UYeIOBEYECKOU JIesTeJbHOCTH, He CBSI3aHHBIX ¢ Quaukoi. VIMeHHO
«(pmsmyeckas» TMOATOTOBKA, yMeHWEe CTAaBUTb ¥ peIaTh CJIOMKHEHIWe 3aJa4d, HAaBBIK
AHAJIM3UPOBATh UM OIEHWBATH JeJAal0T WX HACTOSAIIUMU CIIEIIHAJIUCTAMUA B Ou3Hece, OAHKOBCKOM
Jiesie, 9KOHOMUKE U JIPYTUX 00JIaCTSIX.

2. Read the text again and summarize it in English using the word combinations in Task 1 and the
phrases for summarizing.

Phrases for summarizing

The article discusses/considers... The article informs/presents information about...

It is reported/said/stated that... It is pointed out/claimed that...

Actually; Infact; In particular; For example; Also; Moreover; However; Allinall; Finally, etc.
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1. Words of the Latin origin are widely used in scientific papers and other publications. Here are

some of the commonly used Latin words.

taking place outside a living body
taking place in a living body

cf. (confer) compare

NB (nota bene) take special note

e.g. (exempligratia) for example/for instance
etc. (et cetera) and so on

etal. (etalit) and others/and co-workers
ie (id est) that is, in other words

in vitro

in vivo

per cent. (per centum) one part in every hundred
vice versa

vs. (versus) against

in reverse order from that stated

2. Remember how to pronounce the names of some fields of physics.

acoustics [o'ku:stiks]
biophysics ['barow'fiziks]
photonics [fows'tpniks]

astrophysics [ &stro(v)'fiziks]

geophysics [ dzi:ow'fiziks]
thermodynamics [,63:madar'neemiks]

qguantum electronics  ['kwontom 1lek'troniks]

nanophysics
mechanics
nuclear physics
particle physics
radiophysics
electromagnetism

condensed matter physics

['naeno'fiziks]

[ mr'kaeniks]

['nju:klro 'fiziks]
['pa:tikl 'fiziks]
['rerdiou'fiziks]
[1,lektros'maegnt tizom]

[kon'den(t)st 'meeto 'fiziks]

In this unit you have worked on the vocabulary on the topic: “Studying Physics at University”.
Tick (V) the points you are confident about and cross (X) the ones you need to revise.

to do a course in physics
a compulsory (core)/optional/elective course

to choose speciality

lectures/laboratory work/tutorials/workshops

o o A~ w b

the guidance and support of a departmental academic
supervisor

7. problem solving/project planning/report writing/
presentation skills

8. to undertake professional placement

9. to gain ‘real life’ hands-on experience

10. excellent research facilities

a single subject degree course/a modular degree structure

11.
12.

13.
14.

15.
16.

17.

18.
19.

20.

to design and perform experiments
to take part in department social events

state-of-the-art optional courses
to do a final year research project
interpretation and analysis of experimental data

to develop new measurement instruments/electronic
devices/components

to gain relevant knowledge/qualification/
professional skills

to open doors to a wide variety of careers
broad training and adaptability

to make someone a real expert in sth
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18

Cross out the odd word. Explain your choices.

a)
b)
c)
d)
e)
f)

radiation, magnetism, mechanics, sound
solids, liquids, gases, pressure

technique, spectrometer, microscope, satellite
to develop, to manufacture, to test, to design
concept, idea, knowledge, theory

acoustics, quantum optics, meteorology, star formation

Give English equivalents to these Russian word combinations.

a)
b)
c)
d)
e)
f)
9)

y4uTh (YOPMYIIBI U 3aKOHBI

CTaBUTH/(POPMYJINPOBATh U PEeIIaTh CIOKHBIE 3a1a91
9KCIEpUMEHTAIIbHBIE METOABI (PH3KKK

MOCEIIATh JEKIIMU 1 CEMHHAPEI

BBIITYCKHUKH (PU3UUECKUX (aKyIbTETOB
npuoOperaTh NpoQeccHOHATBHBIE HABBIKH

JC€JIaTh KOro-TO HaCTOAIIUM CIICIHAINCTOM

Write the word and the Russian equivalent next to each transcription.

eg.
a)
b)
c)
d)
e)
f)
9)

[r'’kwerzn] - equation - ypaBHeHHe
[1k'sprorons]
[rr's3:4f]
_Ando'graedjuat]

fa's1lot1z]

tek'ni:k]

[
[
['fizistst]
[
[ fando'ment(a)l]

Complete the sentences with the verbs in the correct tense forms.

a)
b)

c)

d)

e)
f)

Since her childhood Sandra McLean (to be interested) in stars, planets and galaxies.

According to the National Aeronautics and Space Administration (NASA) website, gamma ray
bursts (to be) the most powerful explosions the universe (to see) since the Big Bang.

I (to love) being a student at Manchester University. | (to choose) to come here first because of the
exemplary physics degree programme which covers all the topics that (always to interest) me,
including modern physics such as relativity and quantum mechanics.

He (to enjoy) studying here because the facilities (to be) excellent and the university (to have) links
with other major research centres such as CERN so the teaching (to be) always up to date.

As far as | know, Chris (to work) at Los Alamos National Laboratory for three years now.

I (just; to start) a Master’s degree course in astrophysics.



UNIT 2

BUILDING ON HISTORIC SUCGESS

“If I have seen further than others,
it is by standing upon the shoulders of giants.”

Isaac Newton

Learning Objectives

In this unit you will:

v’ extend vocabulary through synonyms

v’ vevisit participles

v’ make an outline of a text

v process and summarize information for a talk
v’ talk about the history of Physics

v organize and develop ldeas into an essay
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1. An American teenager addressed the “Ask a Scientist” website with the following question:

~—

| was wondering, who is/are considered the founder/s of
physics? | am doing a presentation in class and have been
researching and have not really come up with a specific answer.
Who is/are considered the founding father/s of this science?

How would you answer this question?

2. Work in groups. Discuss what you know about the history of physics and its founders. Share your
ideas with the rest of the class.

1. Read the text to learn more about the early history of physics. Complete the chart about the
forefathers of physics and their accomplishments.

scientists accomplishments

Archimedes measured the density of solid bodies by submerging them in a liquid, ete,

................................................................................................................................................

................................................................................................................................................

Historically science has its roots in people’s efforts to understand and explain the world and the universe
around them. They wanted to feel some degree of control of their lives or at least be able to explain what was
going on and why. Their interest was born of concern and fear as well as curiosity. The early history of man
involves very little ability to investigate more than could be observed with senses. Many people attributed
phenomena they couldn’t understand to the presence or actions of gods. Others didn’t accept the myths on
faith, but chose to investigate further.

The study of mathematics and the sciences, particularly astronomy and physics began in the major
centres of ancient civilizations. Alexandria was one of such centres where the mathematician and inventor
Archimedes designed various practical mechanical devices, such as levers and screws, and measured the
density of solid bodies by submerging them in a liquid.

Some famous Greek philosophers such as Socrates, Plato and Aristotle had a very significant impact on
the development of western civilization as a whole and on science in particular. Aristotle viewed the process of
learning as one of observation and thinking, but he would not conduct experimentation. Experimentation was
not something he supported in his ideas about how to find the answers to questions.

It wasn’t until the beginning of the Renaissance that humankind realized that experimentation and

observation were equally important. The advent of modern science followed the Renaissance and was inspired
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by the highly successful attempt by several outstanding individuals to interpret the behaviour of the heavenly
bodies during the 16th and 17th centuries.

The Polish natural philosopher Nicolaus Copernicus introduced the heliocentric system claiming that
the planets move around the sun. He was convinced, however, that the planetary orbits were circular.

Some time later after heroic seven-year efforts to more accurately model the motion of the planet Mars,
Johannes Kepler concluded that the planets follow not circular but elliptical orbits with the Sun at one focus of
the ellipse. This breakthrough overturned a millennium of dogma based on Ptolemy’s idea of ‘perfect’ circular
orbits for the ‘perfect’ heavenly bodies. Kepler also proposed the first known model of planetary motion in
which a force emanating from the Sun deflects the planets from their ‘natural’ motion, causing them to follow
curved orbits.

When Galileo Galilei heard of the invention of the telescope, he (e

LIS

constructed one of his own in 1609. By observing the phases of the planet
Venus he confirmed the heliocentric system. He also discovered the surface
irregularities of the moon, the four brightest satellites of Jupiter, sunspots and
many stars in the Milky Way. During the early 17th century, Galileo pioneered
the use of experimentation to validate physical theories, which is the key idea in
modern scientific method. Galileo’s interests were not limited to astronomy; he
also demonstrated that bodies of different weight fall at the same rate, and that
their speed increases uniformly with the time of fall. Galileo’s astronomical
discoveries and his work in mechanics foreshadowed the work of the 17th
century English mathematician and physicist Sir Isaac Newton, one of the

greatest scientists who ever lived.

2. Mark the statements T for ‘true’ or F for ‘false’. Correct the false ones and expand on the true
ones.

a) People’s fright and desire to have a bit more control of their lives as well as curiosity led to the birth
of science. ()
b) Even in early days people had quite a good ability to carry out experiments and investigations. ()

¢) Alexandria was one of the most important i i
Study help Dealing with True/False statements
scientific centres of the ancient world. () e Read each statement carefully, noting the key
d) Aristotle thought of experimentation as an words and making sure you understand what is
meant by each of them.
e Then skim through the text to see if you can
e) It was Nicolaus Copernicus who suggested that locate a similar or opposite idea.
e The statement can be a paraphrase of some
sentence in one paragraph of the text and parts of
f) German astronomer Johannes Kepler came to a sentence in the next paragraph.

important part of any research process. ()

the planets move around the Sun. ()

the conclusion that the planets follow circular
orbits. ()

g) Galileo constructed the first telescope in the world and with its help observed the phases of the
planet Jupiter. ()

h) Galileo devoted all his research efforts to astronomy. ()
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Fo

1.

cus on language
Find in the text a synonym for each group of 2. Find in the text two nouns that
words given in the list (a-j). collocate with these adjectives.

a) attempt, try, endeavour a) solid

b) toresearch, to study, to observe heavenly

c) toconnect with, to associate with, to relate to b) planetary

d) influence, effect, importance circular

e) arrival, coming, appearance elliptical

f) to encourage, motivate, stimulate curved

g) correctly, exactly, precisely
h) discovery, innovation, development
i) to prove, to provide evidence, to give support to

j) to predict, to foretell, to prognosticate

Add new \/ocabuLa@ to Your \/oaabuLarg notebook, &

Sum up your previous knowledge and facts from the text to give a comprehensive answer to the question
of an American teenager about the founding fathers of physics. You may start like this:

22

"Physics appeared as a separate science only in the early 19th century. Before that time a
physicist was often also a philosopher, mathematician, chemist, biologist, engineer, or even a
political leader. That's why I do not think that a particular person can be called the forefather
of physics. So we can name several outstanding scientists. I would like to start with.."

1. You are going to listen to a talk about Isaac Newton. Before you listen discuss the following:

= The poet Alexander Pope once wrote about Newton:
“Nature and Nature’s laws lay hid in night;
God said, Let Newton be! And all was light.”
Was the poet right?

= Which phenomena and laws of nature did Isaac Newton study and explain?

= \What is the name of the book in which Newton formulated his famous laws?



2. Work in small groups. Brainstorm the most outstanding accomplishments made by Isaac Newton
in science and report your ideas to the rest of the class.

3. Now, with your list of ideas in front of you, listen carefully to the talk about Newton, marking
those that you have predicted.

4. Listen again. Make notes under the headings: —_—

PHILOSOPHIA | OPTICKS:
= date of birth NATURALIS (] TREATISE
. . PRINCIPIA| JerwmE
place of birth MATHEMATICA ‘ ‘ R;f;fti;’;;s afjfg;f)ﬁ:; 5

= Newton’s childhood (family, hobbies, ...) AR SR | ot :
| i, S R { LIGHT.
= education CIMERIMATUR: The Second Edition, with Additions.

. e By Sir Tsasc Nowrow, Knt.
= personal qualities :

|
LONDIND [
i oqudes. e MDCLXXXVIL

= Newton’s inventions and discoveries s ||

Summarizing

1. Read the text “Ucropus naykun”and highlight the Russian equivalents to the English word
combinations (1-15).

1) early 17th century/late 19th century

2) accumulation of knowledge about something
3) a founder of natural science

4) the period of its formation

5) to develop/create a physical structure of the world
6) a complete system of mechanics

7) to challenge Newtonian physics

8) Maxwell’s theory of electromagnetic field

9) tolead to revolutionary changes

10) transition period to new/modern physics

11) special theory of relativity

12) quantum theory

13) classical concepts and notions of something
14) to lay the foundation of something

15) quantum-relativistic structure of the world

Adol new voaabuLaw(j to your vocabumrg notebook. &

WUctopma vaykn

Ucropusi dusmkm XpaHUT HeMaJio COOBITHH ¥ (PaKTOB, OKA3aBIIUX O0OJIBIIOE BJIHSAHUE HAa
pa3BuTHe 9TOM npeBHell Hayku. Ilepmon or mpeBHelmmx BpemeH 1m0 Hadamga XVII B. — arto mepwmon
HAKOILJIEHUST PU3NIECKUX SHAHUHN 00 OTIETbHBIX SIBJICHUSX TPUPOJIHL.

Ousnka kak Hayka Oeper Hauaso ot ['. I'ammies — 0CHOBOIIOJIOMKHITKA TOYHOTO €CTeCTBOSHAHIA.
Ilepmom or I'. Tammmes mo WM. Heoroma mpencrasiser HavadabHYI (asy QU3HKN, IEpHOI ee
CTAHOBJIEHHUSI.
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[lociemyrommit mepuon HaumHaerces ¢ pador M. HeioToHa, KOTOPEIH co31aJT ITepPBYI0 PU3UIECKYIO
KapTUHY MUpPa KaK 3aBEePIIeHHYIO CUCTEMY MEeXaHUKHU. Cosmamnass WM.  Heoromom u  ero
nociiemoBaresnsamu, JI. Oimepom, . Hamambepom, K. Jlarpamxem, II. Jlammacom m mpyrumm,
TPaHAMO3HASA CHUCTEMAa KJIACCUYECKOM (PM3WKU IIPOCYIIEeCTBOBAJIA JBA BeKA W TOJBKO B KOHIle XIX B.
HavaJia PYIIUTHCS MO0J HAIOPOM HOBBIX (paKTOB, He YKJIAIBIBABIINXCSI B ee paMku. Ilpasma, mepBbrit
omyTUMBI# ymap 1o d¢usuke Hbioroma Hanecna eme B 60-x romax XIX Beka Teopus
9JIEKTPOMATHUTHOIO moJisd MakcBesia — Bropas Iocjie HbIOTOHOBCKOM MEXaHUKH BeJINKas PU3nIecKas
Teopwus, JaJbHellIee Pa3BUTUE KOTOPOI IIPUBEJIO K PEBOJIIOIIMOHHBIM N3MeHeHusAM B dusuke. [loatomy
ePUOL KJIACCHUECKON (PM3MKM B IPUHATON cxeme mesmrcsa Ha Tpu arama: or M. Heoroma mo Jlx.
Maxcsesna (1687 — 1859), or Jsx. Maxrcsesna no B. Penrrena (1860 — 1894) u or
B. Pentrrena mo A. Ditamrreiiaa (1895 — 1904).

Oramn ¢ 1895 mo 1904 rT. ABISETCS IIEPHUOOM PEBOJIOIIMOHHBIX OTKPBITAN 1
u3MeHeHUil B (QU3WKe, KOIJA IIOCJEIHSAS [epPeKuBajia IIPOIeCC CBOETO
peoOpa3oBaHMUA U O0OHOBJIEHMS. OTO OBLI IIEPHOJ, IIepexoaa K HOBOM, COBPEMEHHOMN
dusuke, pyHIaAMEHT KOTOPOUN 3AJIOMKHUIIN CIIEIIHAIBLHAS TEOPUS OTHOCUTEILHOCTA U
kBaHTOBass Teopusa. 1905 rom — rox cosmaHmsa A. DUHIITEHHOM CIIEIIHAJIbLHON

TEOpUM OTHOCHUTEJIBbHOCTH W mpeBpameHus ugeun kBaumrta M. Ilimamka B Teopwuio
KBaHTOB cBera. J[aHHBIE TEOPUM STPKO IIPOJEMOHCTPUPOBAJIN OTXOJT OT KJIACCUYECKUX IIPEICTABICHUN U
OOHATUHA W IIOJOMKMJIM HAYAJIO0 CO3TAaHMI0 HOBOM (PH3MUYECKONM KAapTHUHBI MHpa — KBAaHTOBO-
PeJIATUBUCTCKOM.

2. Read the text again and summarize it in English using the word combinations in Task land the

phrases for summarizing.

Focus on language

Participle

There are two types of participles in English: Participle | — verb+ing and Participle 11 (Past Participle) — verb+ed / V3
of irregular verbs.

1) We use Participle | to say what somebody (or something) is (or was) doing at a particular time.
e.g.
e Do you know the student talking to Professor Drake? (the student is talking to the professor)
e The team of young researchers studying this problem is looking for new approaches. (they are studying the
problem)

e | was awakened by a bell ringing. (a bell was ringing)

2) One can also use Participle | to say what happens all the time, not just at a particular time.
e.g.
o Kepler proposed the first known model of planetary motion in which a force emanating from the Sun deflects the
planets from their “natural” motion, so they follow curved orbits.
(a force constantly emanates from the sun)

3) Participle Il has a passive meaning.
e.g.
e In addition to his scientific work, Pyotr Kapitsa became widely known as a public figure greatly respected for his
views. (he was respected by other people)
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1. Complete the sentences (a-h) using the verbs from the box in the correct form.

radiate come out characterize (2) make integrate

place entitle devise interact

Example:

2.

Newton observed that white light could be separated by a prism into a spectrum of different colors, each
characterized by a unique refractivity.

Lord Kelvin suggested that the Sun was a gradually cooling liquid body radiating an internal store of
heat.

Newton’s book Philosophae Naturalis Principia Mathematica or Mathematical Principles

of Natural Philosophy became a masterpiece of scientific insight.

The study of magnetism with the study of electricity by the English physicist Michael
Faraday in 1821 was of great importance for the research of electromagnetic fields.

Superfluidity is a state of matter by the complete absence of viscosity.

[t was a prerequisite for the great progress in low-temperature physics.

Pyotr Kapitsa proposed a method for determining the magnetic moment of an atom with

an inhomogeneous magnetic field.

Superfluids in a closed loop can flow endlessly without friction and energy loss.

The new vacuum-based theory of inertia by Haisch and his colleagues requires an
energy-rich vacuum, which implies a cosmological constant.

After months of work Stephen Hawking came up with a remarkable result; he could see radiation

(later called Hawking Radiation) of the black hole.

Translate the sentences in Task 1 into Russian. Pay special attention to the translation of the
participles in these sentences.

Answer the questions.
=  What do you know about the Russian scientist Pyotr L. Kapitsa?
= To which fields of physics did Kapitsa mostly contribute?

The terms that follow are from the text you are going read. Practise the pronunciation of the
terms and give their Russian equivalents.

magnetic moment of an atom [maeg'netik 'moumont ov on 'etom |
inhomogeneous magnetic field [ nhomo(w)'d3inies magnetik fi:ld |
to liquefy helium ['likwifar 'hi:lrom]
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cryogenics
superfluidity in helium
heat-conduction properties
viscosity

friction

spectroscopy

air fractionation

turbo engine

oxygen

electron

microwave generator

[ kraro'dzeniks]

[ s()u:paflu:tdott m 'hi:lrom ]
[hi:t ken'dak[(e)n 'propatiz ]
[vis'kosatr]

['frikf(a)n]

[spek'trpskapi]

[ea [ fraek[(o)'ne1f(o)n]
[t3:bos 'endsin]
['oksidzon]

[r'lektron]

['matkrowerv 'dzen(o)rerto]

3. Read the text about Pyotr L. Kapitsa to learn more about his contribution to physics.

PYOTR L. KAPITSA — PROMINENT RUSSIAN PHYSICIST

Pyotr Leonidovich Kapitsa was born in Kronstadt, near St. Petersburg, on July 9, 1894, in the family of a
military engineer and a teacher. Educated at the Petrograd Polytechnic Institute, Kapitsa worked there as a
lecturer until 1921. He began his scientific career in A. F. Ioffe’s section of the Electromechanics Department.
Here, together with N.N. Semenov, he proposed a method for determining the magnetic
moment of an atom interacting with an inhomogeneous magnetic field. Later, this
method was used in the famous Stern-Gerlach experiments.

After his first wife and their two small children died of illness during the chaos
of the Civil War that followed the revolution of 1917 in Russia, Kapitsa went to England
to study at the University of Cambridge. There he worked with Ernest Rutherford and
became an assistant director of magnetic research at the Cavendish Laboratory in 1924.

He designed an apparatus that achieved a magnetic field of 500 000 gauss, which was

not surpassed in strength until 1956. Kapitsa was made a fellow* of Trinity College, Cambridge in 1925 and
elected to the Royal Society in 1929, one of only a few foreigners to become a fellow. In 1932 the Royal Society
Mond Laboratory was built at Cambridge especially for him. In this laboratory in 1934 he invented and designed
a new original device for liquefying helium in large quantities - a prerequisite for the great progress made in low-
temperature physics.

In 1934 Kapitsa went on a professional visit to the Soviet Union and was not allowed to return to
Cambridge. In 1935 he was made Director of the Institute for Physical Problems of the Soviet Academy of
Sciences in Moscow. With the assistance of Ernest Rutherford, the Soviet government bought the equipment for
this Institute from the Mond Laboratory. In Moscow Kapitsa continued his research on strong magnetic fields,
low temperature physics and cryogenics. In low-temperature physics he discovered superfluidity in helium II in
1937 while investigating its heat-conduction properties. Superfluidity is a state of matter characterized by the
complete absence of viscosity. Thus superfluids, placed in a closed loop, can flow endlessly without friction and
energy loss. Superfluidity has found an important application in spectroscopy. Thirty years after his discovery of
superfluidity, and long after he had moved on to other research topics, Kapitsa was awarded the Nobel Prize in

Physics for his low temperature research.
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During World War II Kapitsa was involved in applied research on the commercial production and use of
oxygen. He developed a highly efficient radial compressed gas turbo engine. Its work is based on air

fractionation using only low pressure and it still serves as a world model for large-scale oxygen production

plants. Study help Understanding new words

In 1946 Kapitsa refused to work on nuclear weapons

While reading, do not use your dictionary each time
you come across an unfamiliar word. Read the
he was dismissed from his post as the Head of the Institute for  whole sentence. This will help you guess the
meaning from the context.

development - the Soviet Hydrogen Bomb project, and as a result

Physical Problems.

In 1955 Pyotr Kapitsa returned to Moscow as Director of the Institute. He did not go back to work on low
temperatures however, and turned his attention to a totally new range of physical problems. He invented high
power microwave generators- planotron and nigotron - and discovered a new kind of continuous high pressure
plasma discharge with electron temperatures over a million Kelvin.

In addition to his research achievements, Pyotr Kapitsa became widely known as an outstanding public
figure greatly respected for his views. In his paper “The Future of Science” (1962) Kapitsa discussed the
tremendous challenge mankind faces in the conquest of outer space. He foresaw the use of nuclear energy to
power space vehicles, the use of outer space for the disposal of dangerous radioactive waste products, and the
easing of population pressure on earth through colonization of other planets. In another paper Pyotr Kapitsa
insisted that science is an international enterprise and that international cooperation and contact are a necessity

if science is to progress.

*fellow — 30ecw, unen coBera kostemxa TpUHUTH
4. Answer the questions.

a) When and where did P. Kapitsa start his scientific career?

b) What research problems did he concentrate on during his Cambridge period?

¢) What were his major research achievements when he worked in Cambridge?

d) How did P. Kapitsa become Director of the Institute for Physical Problems of the Soviet Academy of
Sciences in Moscow? What were his research interests at that time?

e) Why was he dismissed from the post as the Head of the Institute for Physical Problems in 1946?

f) What new range of physical problems did Pyotr Kapitsa turn his attention to when he resumed his

work in the Institute?

5. Complete the outline of the text about Pyotr L. Kapitsa.

I.  Family, education and early professional background
1) Parents: father - a military engineer, mother - a teacher
2) Education - Petrograd Polytechnical Institute
8) Work in the Electromechanics Department
II. Cambridge period
1) Worked with Ernest Rutherford at Cavendish Laboratory
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III.  Head of the Institute for Physical Problems in Moscow

IV.  Kapitsa’s views and philosophy
1)

2)

6. Make use of your outline to sum up what you have learned about Pyotr L. Kapitsa. Present this
information to the class.

Discuss

» What other prominent Russian physicists do you know? Are there any Nobel Prize

winners among them?
» What are their most well-known scientific achievements?

» Were their scientific careers successful? Did their discoveries/inventions get immediate

recognition from the authorities and public?

Get real
Make up a quiz “Famous Physicists and their Accomplishments”. Follow these guidelines:

v Think of at least three outstanding physicists who are not mentioned in this unit.
v Search the Internet to find some information about these scientists.

v" Make notes of their most significant achievements.

SPEAKING

Use information from your quiz and give a short talk about some famous physicists. Don’t give their

names. The rest of the group will have to guess the names of the scientists. The one who guesses the most
becomes the winner.

Example:

In 1895 this scientist observed, described and analyzed X-rays that turned out to be
high-frequency electromagnetic radiation.
(Wilhelm Roentgen)
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WRITING

Go online and find information about a physicist you really admire.

Write an essay of 150-200 words about this physicist. Make use of the guidelines.

= family background

= education

= personal qualities and interests
= professional career

= most outstanding scientific achievements

Study help Paragraph writing
A paragraph is a group of related sentences that develop an idea.
The main idea is supported by major details that grow out of it.

And there are also the so called minor details that grow out of the
major ones, i.e. examples, explanations, additional information, etc.
When you write, try to join your ideas with the linking words and
phrases. When you have finished, re-read and check your work.

SICISTS

_ ks

THE LITE

AND TINES

BF LERDING

PHYSICISES

SALILED YO

HAMKING

WILLIAM H

CROPPER

In the Realm of Science

1. Remember how to pronounce the names of some well-known scientists.

Archimedes [,akr'mi:di:z] Isaac Newton
Socrates ['spkrati:z] James Maxwell
Plato ['plertou] Michael Faraday
Avristotle ['aristot(a)l] Wilhelm Roentgen
Ptolemy ['tolimi] Ernest Rutherford

Nicolaus Copernicus
Johannes Kepler

Galileo Galilei

['nik(a)los ka'p3:nikas]
[dzou'heaeni:s 'keplo]

[ gzl 'letow 'gaeliler]

Albert Einstein

Max Plank

Stephen Hawking

['arizok 'nju:t(o)n]
[dzetmz 'maekswel]
['maik(a)l 'farader]
['vilhelm 'rontgon]
[' 3:n1st 'radafad]
[ 'elbat 'Amnstain]
[meaeks plammk]

[' stizvon 'ho:ki]
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2. Learn how to read some of the letters of the Greek alphabet.

Capital and small Name English Russian
equivalent

Aa a ['zlfa] a anbda
B beta ['bi:ta]/['beita] b 6eTa
Iy gamma ['gaeema] g ramma
Ad delta ['delto] d Aenbta
Al lambda ['l&mbda] I nambaa
M p mu ['mju] m Mu/Mmto
= xi ['ksai] n KCK
IMn pi ["pai] p nm
o sigma ['sigmoa] S curma
Qo omega ['ovmiga] 0 omera

Progress Monitoring

In this unit you have worked on the vocabulary on the topic: “History of Physics”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.
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8.
9.

to accept myths on faith

to design practical devices

to measure the density of solid bodies

to have a significant/major impact on sth

to conduct experimentation

to be of great importance for sth

to introduce the heliocentric system

to come up with a remarkable result

forefathers/founding fathers of physics

10. to validate theory with experimentation

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

to become a masterpiece of scientific insight

to propose a method for determining sth
to surpass in strength

to become widely known

to lead to revolutionary changes

to be involved in applied research on sth
to face the tremendous challenge

to turn one’s attention to sth

disposal of dangerous waste

to lay the foundation of sth



1. Cross out the odd word. Explain your choices.

3.

a)
b)
c)
d)
e)
f)

effort, attempt, effect, try

to study, to inform, to investigate, to research
vision, advent, arrival, coming

to inspire, to encourage, to support, to determine
accurately, correctly, actually, exactly
approach, discovery, innovation, breakthrough

Give English equivalents to these Russian word combinations.

a)
b)
c)
d)
e)
f)
9)

MOATBEPANUTH TEOPHIO SKIEPUMEHTAIBEHO
OCHOBATEIh €CTECTBO3HAHUS

OpocuTb BbI30B pu3uke HpioToHa

TEOpHs DIISKTPOMATHUTHOTO MOJIsT MakcBeia
crielMalibHast TEOPHS OTHOCUTEIBHOCTH
KBaHTOBasi TEOPUS

3QJI0KUTH PYHIAMEHT YeT0-JIN00

Write the word and the Russian equivalent next to each transcription.

e.g. ['propati] — property — cBoiicTBO

a)
b)
c)
d)
e)
f)
9)

[ relo'trvotr]
['den(t)stti]

[ su:paflu:'iditr]
[ak sela'rerf(a)n]
[vis'kosoti]
['frikfon]
['endzin]

Underline the correct type of the Participle in the sentences below. Translate the sentences into
Russian.

a)

b)

c)

d)

f)

Kepler’s breakthrough overturned a millennium of dogma basing/based on Ptolemy’s idea of
‘perfect’ circular orbits for the ‘perfect’ heavenly bodies.

In 1821 Michael Faraday discovered that a wire carried/carrying a current could be made to rotate in
a magnetic field.

Thomas Edison found that light produced/producing by carbon fiber lasted a long time without
burning up.

Two centuries of experimental discoveries in electricity and magnetism expressed/expressing in
Maxwell’s four famous equations made it possible to successfully unify two phenomena into one —
electromagnetism.

Einstein’s development of the special and general theories of relativity described/describing space
and time in a new way changed physics forever.

According to the archives, the top three physicists admired/admiring most by Einstein, were all

British: Newton, Faraday and Maxwell.
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UNIT 3
IN THE LAB

"Look deep into nature, and then you will understand everything better"

Albert Einstein

Learning Objectives

In this unit you will:

Learn the names of nstruments and devices used in physics
distinguish tnternational words from “false friends’ words
revisit different functions of modal verbs

talke about the lmportance of laboratory classes

write a brief description of a tool/device

study the structure of a lab veport

AN N N R NN

practise summarizing skills
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LEAD IN

1. Work in small groups. Brainstorm 7-10 words to complete the mind map for the word ‘Jaboratory’.
Discuss as a class.

Laboratory

Equipment

2. Give a definition to the word ‘laboratory’. Compare the definitions as a class.

3. Answer the questions.

Avre there many laboratories at your faculty? What are they?

Do you often work in the lab?

Which courses in physics require doing lab work?

What kind of laboratory equipment and tools do you use?

What do you like/dislike most about your laboratory classes?
What do you find difficult about them? Why?

READING

1. Give the Russian equivalents to these words and phrases. Use a dictionary if necessary.

to get a benefit from sth

a scientific technique
intellectual exploration

a laboratory manual
derivations and equations

to suggest an approach to sth

to be fruitful

the thrill of discovering sth

to draw conclusions

to correlate sth with sth

to prospect for minerals

to substitute values into equation
innumerable examples

a command of one’s native language
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2. Read the text about the importance of laboratory work in physics.

THE LABORATORY

The laboratory work in physics can be an exciting or boring part of the course depending upon your
attitude toward it. If you regard it as an obstacle to your getting through the course, probably you will get very
little benefit from it. On the other hand, if you regard it as an opportunity to learn more, then it is almost certain
you will find the time you spend in the lab both profitable and interesting.

There are several ways in which you may expect to benefit from the laboratory work. It helps you to
understand and remember the physics you have studied by practicing the application of physical laws and logic
to real cases, which helps you to think clearly and gives you some skill in the use of scientific instruments and
techniques. '

It is true that you are not likely to be the discoverer of
anything new in physics during your first-year course, as most (but
not all) of the material in first-year physics has been known for
decades. Anyway, in the laboratory you are certain to experience the

thrill of discovering for yourself some of the principles of physics.

Most of the principles of physics were discovered by men using
equipment no better than yours. Most of it, in fact, was not as good. With the equipment in front of you, you
have the chance to try out your own ideas, to reason about the results, and to draw conclusions from them. In
brief, you should regard the laboratory as a place for intellectual exploration.

Before you come to the laboratory, study the laboratory manual so that you will know what you are
going to do and so that you can plan in advance how to use your time efficiently. As you do the experiment,
make an effort to correlate the behavior of the apparatus with the principles discussed in lecture. Pay special
attention to the derivations and equations used; eventually, when you substitute values into equations, you will
know why you use them.

Keep your mind open to the possibilities of the experiment. Constantly ask yourself such questions as:
Why do we do it this way? What would happen if we did it another way? What does this measurement show or
prove? The purpose of the laboratory manual is to direct your thinking along those channels most likely to be
fruitful.

A student must realize that the laboratory work has applications outside the laboratory. For instance,
the magnetometer experiment may suggest ideas in connection with the magnetic prospecting for minerals. The
experiment on diffraction may help to explain why better directivity is obtained from the higher frequency
radars. The experiment on optical instruments may suggest an approach to the projection of television pictures.
There are, of course, innumerable other examples.

Writing laboratory reports is a significant part of your professional training. Speaking and writing are
the most important tools of the engineer-scientist. Learn to handle them well. Your report should be well-
organized, accurate, clear, concise, and easy to read.

Since you will have to write reports anyway, while you are doing them try to improve your command of
your native language. Do not try to impress the reader with your own learning but write as if you were trying to
explain the matter to an intelligent personal friend. Ability to express oneself clearly is extremely important for

the professional person, even if a few people may tell you otherwise.
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3.

Mark the statements T for ‘true’ or F for ‘false’. Correct the false ones and expand on the true

ones.

a) It’s up to you whether you make the most of the laboratory work in physics
ornot. ()

b) You are unlikely to discover something new during your lab work. ()

c) It is lab work that gives you skills in the use of scientific instruments and
techniques. ()

d) Only in a well-equipped laboratory it was possible to discover all the known

principles of physics. ()

e) Studying laboratory manual is optional and not very helpful. ()

f) Scientific or technical laboratory reports should be brief and easy to understand. ( )

Discuss

Agree or disagree with the following. Give reasons.

>

Study help

Make use of every opportunity you
get to practice speaking in class.

You should regard a laboratory as a place for intellectual Discussions and role-plays help you

exploration prepare for a real-world experience.

A student must realize that the laboratory work has applications outside the laboratory.
When doing lab work students’ initiative is not encouraged.

Writing laboratory reports is a significant part of your professional training.

Functional language Agreeing and disagreeing

Opinions I think (that).. In my opinion.. As for me...

Agreeing Absolutely/ Right/ That's right/ I agree/ You're right
Disagreeing I know, but... I take/see your point, but...

I'm not sure... That's not true...

Focus on language

1.

Translate these words into Russian. Use a dictionary to check your translation.

experiment accurate student intelligent command manual
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36

International words vs. “False friends”

The words mostly of Greek and Latin origin that are used in many other languages especially in different areas
of science and technology are called international words, e.g. geometry, atom, mathematics, radio, integral,
theorem, structure, etc.

Knowledge of such words helps a lot in reading and translation. However, there are the so called ‘false
friends”. These are words that look like international but have different meanings in English and in Russian,

e.g. a list (a series of names, items, figures, etc), actual (real, existing in fact, etc), etc.

2. Sort out the words from the box into categories. Use a dictionary if necessary. Add some more
words to each category from the text.

International words “False Friends”

lecture ACCUrATE

N{'e form @t@te technology magazine fact logic

mixture repetition intelligent prospect problem actual
technique example original paragraph lamp
transparent focus list test category activity  priority
sodium application fabric metal guarantee vibration
physician data encyclopaedia menu clay system probe

familiar unique scheme type

1. You will hear a lab instructor talking to students about the laboratory classes they will do during

the semester. Answer the questions.

a) How many lab work classes will the students do during the semester?

b) What are the students required to do after performing experiments?

¢) Which day of the week should lab reports be turned in?

d) Inwhat case can the students get a lower grade for their report?

e) What two methods are the students going to explore when doing the labs?
f)  Which method helps to learn data analysis skills and basic laboratory skills?

g) How many times can students be excused for being absent from the lab class?



Study help Taking notes

Taking notes is an important part of the life of every student.

When you are listening or reading, taking notes helps you concentrate and make sense of the text.
Taking notes does not mean writing down every word you hear; you need to actively decide what is
important and how it is related to what you have already written.

2. Choose the correct word in the box to fill in the gaps in the interview extract. Listen to Part 2
of the talk to check your guesses.

graphs accurate mistakes nature actively to share
questions experience procedure reports
In all aspects of this class you will be investigating the 1) of science. | believe that the best way to do
this is through hands-on 2) and laboratory activities. The lab is a place for you to 3) engage in

the process of ‘SCIENCE’. Part of this process is writing a laboratory report. The lab report is not only the time
for you 4) the results discovered during experimentation, but it is also an opportunity for you to
analyze your 5) , and evaluate any 6) you may have made. Remember that science is
imperfect - we learn new information by trying out new things and continuing to ask 7) outside the
classroom. In this class, lab 8) must always be word processed. Figures and 9) should be
generated on the computer and must include a title and information about units. So, your lab reports are the most

10) and helpful record of what goes on in science class this year.

3. Listen to the rest of the talk about the procedure of writing a lab report. As you listen, mark
the components of the report in the order the speaker mentions them.

___ Materials ___ Introduction/Purpose ___ Conclusions
___ Discussion/Analysis __ Methods ___ Results
____ Title ____ Figures and Graphs

4. Listen again, take notes on the key elements of each section of the lab report and sum up this

information in your own words.

Discuss

Comment on the statements:

> When in doubt, leave it out!

» You can’t explain something to someone else if you don’t understand it yourself.
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Focus on language

Modal verbs and their meaning

The main modal verbs are must, can, could, may, might, should, ought to.

Most of the meanings of all these modal verbs can be divided into two groups:

v obligation and freedom to act, prohibition or permission, advice and ability.
e.g.
e You ought to/must know how to solve this equation in order to pass you exam. (obligation)
e Can you operate this microscope? (ability)
e May I use your lab manual? (permission)
e You ought to/should study harder for this difficult exam. (advice)

e You cannot/mustn’t use laboratory glassware as containers for food or beverages. (prohibition)

v  degrees of certainty (these modal verbs can be used to say that a situation is certain, probable, possible or
impossible)

e.g.
e You must be joking!/You can’t be serious! That's just totally illogical!
(certainty - I’'m 100% sure that this is the case.)
e He ought to/should be at work now. (probability - He is probably there. I’'m 90% sure.)
e There could/may/might be some changes in the timetable.  (possibility - It is theoretically possible.)
e That cannot be/couldn’t be the correct answer to this question.

(impossibility — I’'m about 99% sure that it is impossible.)

1. ldentify the function of the modal verbs.

Certainty Probability Impossibility Possibility

Prohibition Permission Obligation Advice Ability

a) I canspeak English and German fluently.

b) You can’t work with this device without protection goggles.

c) A physicist might work in a laboratory, designing materials for computer chips or
smashing atomic particles.

d) We ought totake all the necessary measurements tomorrow.

e) Your hypothesis couldn't be proved without experiment.

f) T've done my test. May I go now?

g) If your lab report is not well-organized, clear and easy to read you may get a lower
grade or may be asked to rewrite it.

h) You mustbe very clever if you know how to solve this equation.

1) They are not at the party, are they? They should be preparing for their quantum
mechanics exam now.

j) If you feel you are not coping you should ask your tutor to help you.
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SPEAKING

1. Are there any safety rules you have to keep to when you work in a lab?

2. Work in small groups. Read some of the lab safety instructions.
Discuss and sort out the things you should do and shouldn’t do

when working in the lab under these headings.

Do's Don'ts

3. What else could you add to these lists? Hold a cross-group discussion and compare your lists.

4. Have you or someone you know ever had an accident in the lab? What happened?

5. Do you agree that “Discoveries are made by not following instructions”? Why?/Why not?
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READING

1. Label the pictures and give definitions to the devices.

1 2 3 4

N

a) ammeter b) oscilloscope c) dosimeter d) electronic balance

v Do you use these instruments at your physics lab classes?

v" What other instruments and devices do you use in your university physics laboratories?

2. Look at the words in the box. What parts of speech are they? Check if you know their meaning.
Use a dictionary if necessary.

40

e signals e mechanical e stability
e operate e wireless rate

e Dpositive e frequency phase

e equipment e microprocessor sensitive
e crystal e fluctuation atomic

Complete the text using the words in Task 2. Compare as a class.

An oscillator is a 1) or electronic device that works on the principles of oscillation:
a periodic 2) between two things based on changes in energy. Computers, clocks,
watches, radios, and metal detectors are among the many devices that use oscillators. A clock
pendulum is a simple type of mechanical oscillator. The most accurate timepiece in the world,
the 3) clock keeps time according to the oscillation within atoms.

Electronic oscillators are used to generate 4) in computers, 5)
receivers and transmitters, and audio-frequency 6) , particularly music synthesizers.

There are many types of electronic oscillators, but they all 77) according to the
same basic principle: an oscillator always employs a 8) amplifier whose output is fed
back to the input in 9) . Thus, the signal regenerates and sustains itself. This is known
as 10) feedback. It is the same process that sometimes causes unwanted "howling" in
public-address systems. The 11) at which an oscillator works is usually determined by
a quartz 12) . In fact, the best 13) (constancy of frequency) is obtained in
oscillators that use quartz crystals.

In a computer, a specialized oscillator, called the clock, serves as a sort of pacemaker for the
14) . The clock frequency (or clock speed) is usually specified in megahertz (MHz),
and is an important factor in determining the 15) at which a computer can perform
instructions.



http://whatis.techtarget.com/definition/0,,sid9_gci1021189,00.html
http://searchcio-midmarket.techtarget.com/sDefinition/0,,sid183_gci211610,00.html
http://searchcio-midmarket.techtarget.com/sDefinition/0,,sid183_gci211558,00.html
http://searchcio-midmarket.techtarget.com/sDefinition/0,,sid183_gci211799,00.html
http://searchcio-midmarket.techtarget.com/sDefinition/0,,sid183_gci212356,00.html

Focus on language

Practice the pronunciation of these terms and give their Russian equivalents.

pendulum ['pendjulom] fluctuation [flaktju'erf(a)n]
oscillator ['osilerta] capacitor [ko'peesita]
audio-frequency  ['o:diow 'frickwonsi] quartz [kwo:ts]
synthesizer ['smOasaiza(r)] megahertz ['megoh3:ts]
amplifier ['eemplifars] phase ['ferz]

Discuss

» Can you name a tool or a device that was used to make a significant discovery in physics?
» Has it changed since that time?

» Is it still being used in scientific research or for educational purposes?

Get real

Search the Internet to find information about one of the most advanced devices or tools used in
modern physics.

WRITING

Write a brief description of this tool/device. Make sure to include the information about its parts and
components, operation and application.

SPEAKING

Work as a team. Describe the tool or device from your writing task without naming it. Follow the
guidelines to help your fellow students to make the right guess about the tool/device.

what tool/device is used for

v

v' the way it operates

v'  its size, parts and components
v

areas of its application

Example:

This tool device is extremely important for observing/measuring...
It's very simple in operation... and it consists of ...
It serves/is used to measure/to analyze/to obtain...
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Summarizing

1. Read the text “JIagopaTopubie 3ansiTusi” and highlight the Russian equivalents to the English word

combinations (1-13).

1) major laws of natural science

2) to reveal/manifest the essence of various natural phenomena

3) theoretical foundations/basis

4) to make observations/measurements/corrections

5) to do/conduct/carry out/perform experiments

6) to provide an experimental foundation for the theoretical concepts
7) to learn about/to understand the procedure of an experiment

8) to state the purpose of the lab work

9) to obtain/get/interpret results

10) to draw conclusions

11) to correlate what one has learned with the obtained data/results
12) to complete laboratory work

13) to organize and present results in a written report

Add nwew \/ocabuLarg to Your \/ocabuLarg notebook, &5

JlaGopaTopHEbIE 3aHATHA

YcBOUTL MHOIHE €eCTeCTBeHHBIE HAYKH, B KOTOPBIX MCCJIEOYIOTCS BAMKHEMINNe 3aKOHBI
€CTeCTBO3HAHUSA, PACKPBIBAETCS CYIITHOCTD PA3JIMYHBIX IIPUPOIHBIX ABJIEHUMN, HEBO3MOKHO, U3ydas
TOJIBKO TEOPeTHYECKHe OCHOBBI OTHUX HayK. HeoOxommmo IpoBecTH
HAOJIIO/IeHusT SIBJIEHWM, a [JIg OTOr0 HYKHO yMeTh IIPOBOJIUTH
OKCIIepUMEHTHI. Takme HaBBIKM puobperamTcss Ha JIabopaTOPHBIX
3aHATHUAX, IPAKTUKYMAX U TPEOYIOT JOIOJHUTEILHOMN IIOATOTOBKH K HIIM.

JlabopaTopHble pabOTHI M IPAKTHKYMBI II0 (PHU3UKE CIIOCOOCTBYIOT
KaK IIPAKTHYECKOMY OCBOEHUI0 HAYYHO TEOPETUYECKHUX OCHOB H3ydaeMOu

OUCIIAIIINHEL, TAK U OBJIAJEHUI0 TeXHUKON dKCIIepUMEHTA.

[Ipn mpoBemeHmMy OIBITA HEOOXOAMMO 3HATHL IeJb pPaboThl M HpaBHUjIa II0JIB30BAHUSI
1a00paTOpHBEIM  000PYyIOBAHKEM, BHIOMpATh HEOOXOomuMoe O000pydOoBaHME MJIA IIPOBEIECHUS
OKCIIEPMMEHTA ¥ BEINOJHATL M3MEPEHMs, OIEHMBATH IIOTPEIIHOCTH IIOJIYYEHHBIX [TAHHEBIX,
MHTEPIPETHPOBATL PE3YJbTATHl M JeJIaTh BBIBOALI, COOTHOCHUTH W3YUYEHHBIA MaTepuaa u
[IOJIyYeHHBIE Pe3yJIbTATHL.

JlabopaTopuasi pabora cuuTaeTcsi BBIITOJHEHHON TOJIBKO B TOM CJydae, KOT[a II0 HeHl
IIPUHAT OTYeT. UeM CKOpee COCTAaBJIEH OTYeT II0CJIe IIPOBedeHus paboThl, TeM MeHbIe OyJeT
3aTpadyeHo TpyJda ¥ BpeMeHHU Ha ee opopMJIIeHHE.

2. Read the text again and summarize it in English using the word combinations in Task 1 and the
phrases for summarizing.
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1. Here are some of the instruments used in physics. Give their Russian equivalents and check if
you know their functions.

Accelerometer
Diffractometer

Electronic capacitor

Laser
Manometer
Multimeter

Mass spectrometer
Photometer

Refractometer
Spectrometer

Thermocouple
Viscometer
Voltmeter

an electromechanical device used to measure acceleration forces

an instrument for studying atomic crystal structure by measuring the

angles at which x-rays, neutrons, or electrons are diffracted by matter

a device that can be charged up with electrical energy, store it and then
release it

a device that produces coherent light by stimulated emission of radiation

an instrument that uses a column of liquid to measure pressure

an electronic measuring instrument for measuring voltage, current and
resistance

a device used to measure the mass of atoms or molecules

an instrument for measuring light intensity or optical properties of solutions
or surfaces

an instrument used to measure refraction of light

an instrument for measuring properties of light over a specific portion of the
electromagnetic spectrum, typically used in spectroscopic analysis to identify
materials

a sensor for measuring temperature in wide temperature ranges

an instrument used to measure the viscosity of a fluid

an instrument used for measuring electrical potential difference between two
points in an electric circuit

2. Notes are a summary and should be much shorter than the original. So, abbreviations and
symbols can be used whenever possible. Here are some conventional English symbols and

abbreviations.

and
at
approximately
equivalent to
correct
wrong
decreases, falls
grows, increases
and other things

especially
for example

in other words

& important N.B.
@ greater than >
==, approx. less than <
= much greater than >>
v much less than <<
X number No. or #
| page p.
A results from “—
etc. results in, leads to —
esp. similar to s
e.g. uncertain, not sure ?
i.e. with reference to re.
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In this unit you have worked on the vocabulary on the topic: “Laboratory work”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.

1. laboratory work/manual 11. to have hands-on experience of sth

2. to analyze the procedure of an experiment 12. to experience the thrill of discovering sth

3. to use scientific instruments and techniques 13. to have applications outside the laboratory

4. to take/to make accurate measurements 14. to do/complete laboratory work

5. to state the purpose of the lab work 15. to make observations

6. to follow lab safety rules/instructions 16. to do research/investigation

7. to obtain/get/interpret/analyze/data or results 17. to organize and present results in a written report

8. to practise the application of physical laws and logic 18. to correlate what one has learnt with the obtained
to real cases results

9. to get professional training 19. to suggest an approach to sth

10. to do/perform/conduct an experiment 20. to draw conclusions
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1. Cross out the “false friend” word. Explain your choices.

a) test, activity, instrument, logic

b) system, vibration, application, guarantee
c) intelligent, unique, experimental, metal

d) type, technique, category, scheme

e) to practise, to test, to experiment, to probe

f) geographer, physician, engineer, programmer

2. Give English equivalents to these Russian word combinations.

a) BaKHEWIINE 3aKOHBI €CTECTBO3HAHMS
b) nomyuuTh MpaKTHYECKUI OMBIT
C) 00bscHUTBH/CHOPMYIUPOBATH LIETh UCCIICIOBAHUS

d) mnosyYaTh/MHTEPIPETUPOBATH PE3YIBTATHI



e)
f)
9)

TCXHHKA OKCICPUMCHTA
COCTAaBUTh IUCHbMCHHBIN OTYET

JCJ1aTb BbBIBOAbI

Write the word and the Russian equivalent next to each transcription.

e.g. - [ek'sperrmoant] - ombIT, 3KCIIEpEMEHT

['meenjuol]
['eekjorat]
[pro'si:dzo]

[ mt(a)'lektjual]
[har'poBasis]
[r'kwipmaont]

['kar(a)nt]

Translate these sentences into Russian. Define the meaning of the modal verb in each sentence.

a) You may become famous if you prove the Fermat’s theorem.

b) It shouldn’t be too difficult to do a Classical Mechanics course.

c) With the help of new software scientists can create a more accurate model of the process.

d) May I ask you a question, please?

e) Students must register at the tutorial office in the first week of term.

f)
9)
h)
i)
)

This book cannot be taken out of the library.

We could observe this rare phenomenon tomorrow night if the sky is clear.

He must be right; he's an expert in this area.

I think you should come to the University Open Days to get a feel for the university and student life.

You can 't do laboratory work properly without previous study of the lab manual.

45



UNIT 4

THE ENDLESS UNIVERSE?

“The Earth is just too small and fragile a basket

»»

for the human race to keep all its eggs in it.

Robert Heinlein

Learning Objectives

In this unit you will:
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Learn the terms connected with the study of the Universe
revisit conditional sentences

make use of key words for efficlent reading

Learn how to deliver an oral presentation

talk about the exploration of the LUniverse

write a description of the Astrophysics department for a university Prospectus



LEAD IN

1. Work in groups. Read the definition of the ‘Universe’ and brainstorm as many ideas associated
with this word as you can. Fill in the diagram and comment on how the ideas are connected.

Universe ['ju:niv3:s] n — all space and everything that exists in it; all the stars, planets, their satellites, etc.

Solar System

— Aliens

2. What fields of science study the Universe?
Do you know any outstanding scientists who have studied the Universe?
4. What important discoveries in the study of the Universe can you name? In pairs make up a list of

discoveries and compare your lists as a class.

List of discoveries:
Hualley comet

Black holes

SN NN
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READING

1. Match the headings (A-J) to the texts (1-9). There is one extra heading that you don’t need to use.

48
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Something “Dark”

“Dark” Side of the Universe Expansion

End of Evolution?

Dealing with Physical Properties

From Primitive to Complex

Does Getting Closer Always Mean Friendly?
Explosion Leading to Creation

It Studies the Universe as a Whole

An Endpoint or a Birth?

Based on Knowledge from Various Fields

Study help

Follow these steps so that you can match
the correct heading to each extract:

o read through the list of
the headings

o skim all the extracts

o |ook for topic sentences and key
words in each extract

» select the right heading

1) Cosmology is the study of the universe as a whole, including theories about its origin, evolution, large-scale
structure, and future.

7

2) Space exploration, or astronautics, is an
interdisciplinary area. It draws upon the
findings of such fields as physics,
astronomy, mathematics, chemistry,
biology, medicine, electronics, and
meteorology.

N\

3) In 1948 the American physicist of Russian origin George
Gamow proposed that the universe was created in a gigantic
explosion and that various elements observed today were
produced within the first few minutes after the Big Bang,

when the extremely high temperature and density of the
universe would fuse subatomic particles into the chemical

y elements.

Model of an early stage of an expanding universe:
the universe is homogeneous.

Model of a later stage of an expanding universe: new galaxies
emerge continually within the expanding space.

7~

4) In the beginning, soon after the Big Bang, the cosmic gas was distributed extremely uniformly and consisted only
of the most primitive chemical elements: hydrogen, helium and lithium. The present-day universe, on the other
hand, is full of complexity and structure. Some researchers think that this transition from simplicity to complexity
originated in quantum-mechanical processes, whereby tiny perturbations of the vacuum state led to density
fluctuations in the very early universe. These fluctuations have been amplified by gravity, and so led to the birth
of a hierarchy of gravitationally bound structures from the smallest galaxies to groups, clusters and super clusters
of galaxies.

N

V.
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5) The Tunguska event occurred in 1908, when a meteor
or comet exploded over the wilderness of Siberia,
damaging farmland and trees for miles around.
Because most of the earth is covered by oceans, there
may be small impacts that go unnoticed.
When a new asteroid is discovered, astronomers
analyze it to determine whether its orbit around the sun
could bring it close to the Earth.

6) Observations made by Edwin Hubble revealed that the universe is not static, but is expanding. What’s more, recent
observations of distant supernovae indicate that something is accelerating that expansion. Cosmologists assume that
this expansion is caused by “dark energy” that spreads into every part of the universe, corresponding to a small,
positive value for the cosmological constant.

7) Previously, black holes were seen as the endpoints of 8) Astrophysics is the branch of astronomy that
evolution, the final resting state of most or all of the deals with the physics of the universe, including
matter in the universe. Now some scientists believe that the physical properties (luminosity, density,
black holes also play a critical role in the birth of temperature and chemical composition) of
galaxies. They have got some evidence that galaxies astronomical objects such as stars, galaxies, and
actually did form around the earliest black holes. the interstellar medium, as well as their interactions.

9) Dark energy is the mysterious stuff that is stretching space and speeding the expansion of the universe.
Still, no one can explain precisely what dark energy is. It could be a kind of continual pressure woven into the
fabric of space itself, a concept known as a cosmological constant and dreamt up by Einstein. If so, then the
amount of dark energy would grow with expanding space so that each cubic centimeter always contains the same
constant amount.
Alternatively, dark energy could be some new sort of field, a bit like an electric field, that fills space and grows
weaker and more dilute as space expands.

2. Choose the best answer (a, b, c or d) to answer the questions (1-5).
1) Which science studies the origin, evolution, large-scale structure, and future of the universe?

a) astrophysics
b) cosmology
c) astronomy

d) astronautics

2) Which science studies such properties of the Universe as luminosity, density, temperature, and
chemical composition of astronomical objects?
a) cosmology
b) meteorology
c) astronomy

d) astrophysics
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3) Which is true? The Big Bang is ...

a) asuper cluster of galaxies.
b) a gigantic explosion that created the universe.
c) the name of the meteor/asteroid that exploded over Siberia.

d) the hierarchy of gravitationally bound structures in the universe.

4) Which of the statements is false?

a) Inthe early universe the cosmic gas was composed of the most primitive chemical elements.
b) Observations of Edwin Hubble didn’t prove the dynamic nature of the universe.
c) The current universe is complex and structured.

d) The transition from simplicity to complexity was caused by density fluctuations in the universe.

5) Which of the following is not true? Dark energy could be ...

a) the final resting state of the matter in the universe.
b) some new kind of field in the space.
c) acosmological constant that spreads into every part of the universe.

d) akind of continual pressure that causes the expansion of the universe.

Focus on language
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1. Study the words in the box and classify them under the headings (1-3).

1) Fields of science: astrophysics
2) General science words: observation

3) Terms connected with the study of the Universe: dark energy

element mathematics astronautics
cosmology theory interstellar medium
supernova property particle

asteroid luminosity perturbation
medicine black holes physics

pressure chemistry density fluctuation
hydrogen meteorology astronomy
evolution universe orbit

galaxy concept biology




2. Look back in the texts (1-9) in Reading and pick up more words to add to the lists under each

heading (1-3) in Task 1. Look them up in a dictionary for pronunciation and meaning.

Add new \/ocabuLaqj to your \/ocabuLarg nwotebook, &

Get real

Search the Internet and/or popular science magazines to find out more about current studies of the

Universe. Choose the one you find most interesting and make a seven-minute PowerPoint presentation

about it. Use these questions as the guidelines.

What is being investigated?
Who is doing the research?

How long has it been under way?

AN NN

What are the purpose and the novelty of the

research?

Study help

PowerPoint is an efficient tool for presentation, if it includes
well-crafted slides, useful animations and appropriate
graphics.

Avoid slides cluttered with too much information and poor
choices of :

o fonts, backgrounds or colours
e graphics and animations
e transition and sound effects

Make your presentation in class and encourage the rest of the group to ask questions.

Functional language Inviting questions

Please stop me at any fime if you have any questions.

If you have any questions or comments, I'll be happy to answer them.

If there are any questions, I'll do my best to answer them.

Are there any more questions?

Focus on language

1% and 2™ type Conditional Sentences

1% type Conditional Sentences are real and about the future.
If clause ( Present Simple) + main clause (Future Simple)

e.g.

o If we study the rock samples from the Moon, we will learn more about the early days of the Earth.
e You won’t get a high score in this subject if you don’t do lab work.

2nd type Conditional Sentences are unreal and about the present.
If clause ( Past Simple) + main clause (would/could +verb1)

e.g.

o |f | had all the necessary data, | would/could build the model of the process.
e |f I were you, | would specialize in astrophysics.
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1. Put the verb in the correct form. Translate the sentences into Russian.
Example:
e If I knew (know) Mary’s address, I would visit her.

e If they participate in this conference, they will get (get) a very useful experience.

a) Ifhe (get) the promotion, it will be because he does a good job.

b) The teacher will not accept our work if we (turn) itin late.

c) If I wereyou, | (attend) definitely the lecture of this visiting professor.

d) If scientists (build) the time machine, we could travel to any century of our history.

e) People (travel) to other planets if they had more advanced space technologies.

f) If I finish my degree project by April, | (present) the results at the conference.

g) You will get more accurate data if you (use) this equation.

h) Would you contact an alien if you (have) a chance to do so?

i) If you (not update) the antivirus software, your computer will be much more
vulnerable to malware.

j) If the alternative energy sources (be) cheaper and more efficient, they would definitely

become mainstream power resources.

1. Listen to the interview with the astrophysicist Professor Brown about the planet Earth and the
possibility of the existence of other intelligent life forms in our universe. Answer the questions.

= What makes the Earth suitable for life?
= How does Professor Brown compare Earth with two other planets closest to it - Venus and Mars?
=  Why are Venus and Mars not able to sustain life?

=  What does SETI stand for?

2. Listen again and fill in the gaps in this interview extract.

First of all the 1) of the Earth in relation to the Sun makes it the only planet obviously 2)
of sustaining life right now. If we were any nearer to the Sun, the 3) would form a thick layer of cloud
around us; this in turn would 4) the heat, further increasing the temperature. Within a comparatively
short time, the Earth would turn into a hot and dry 5) - much like Venus that is unsuitable for life.

On the other hand, if we were any 6) from the Sun, there would not be enough heat to prevent

water from 7) . Before long the Earth would become an 8) wasteland like the Mars.

3. Summarize the information you have learned in the listening task and give a detailed answer to
the question: “What makes the Earth suitable for life?” Make use of the picture and speak on the
following:
= Position of the Earth
= Size of the Earth
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Discuss

> There are many people who claim to have seen unidentified flying objects (UFOs). What do
you think of such statements?

» What is usually considered to be the evidence or signs of extraterrestrial activities on the
Earth?

» Have you ever seen anything unusual that could be connected with alien activity? What was
it like?

1. Look at the pictures (1-6) and match them with the words (a-f) from the list.

a) UFO sighting d) Flying saucer
b) Grey alien e) Giza Pyramid
c) Crop circle f) Stonehenge
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2. Match the definitions (1-6) with the words (a-f) in Task 1.

1) avery large stone structure, which was used as a burial place of pharaohs.

2) off-planet beings with large almond eyes and hairless grey skin.

3) a group of very large, tall stones that are arranged into a large circle with a smaller circle inside it,
which stand on Sainsbury Plain in southern England. It is believed they were put there about 4000
years ago and were used for studying the movements of the Sun, Moon, and stars.

4) viewing of an extraterrestrial craft or other unidentified object.

5) any of a variety of patterns that began appearing in the fields of farms in England and some other
European countries in the late 1980s and 1990s. Some people think they are the work of beings from
outside the Earth.

6) usually a plate-shaped spaceship which is said to be piloted by creatures from another world.

3. Read the text about some possible evidence of alien activity on our planet. Complete the sentences
with the information from the text.

a) The Egyptian pyramids, which date back to around 10500-8000 BC, provide evidence that...

b) Some of the world wonders are believed to have been created by...

¢) SETI stands for ...

d) "Drake Equation" allows researchers to calculate...

e) Space travel to even the nearest stars is currently absolutely impossible because...

f) Some scientists are quite sceptical about UFO sightings and crop circles because in their opinion

they could ...

Do They Exist?

The Earth has undergone and still undergoes anomalies which have neither been justified by historical
standards nor explained by science. The pyramids and the Sphinx at Giza, Egypt, date back to around 10500-
8000 BC, which proves that a highly advanced but unrecorded civilization existed at that time. The exact
alignment of the Giza pyramids to the three stars of Orion's Belt reflects the interest of that culture in
astronomy. This is also supported by the findings at Stonehenge, where it has been established that wooden
totem poles, dated as far back as 8000 BC, are a sort of astronomical marker, a forerunner to the stone
observatory built in 2700 BC.

Those who believe in the existence of extraterrestrial life assume that these wonders were built by
beings from some other planets that were advanced enough to travel to Earth and make it their station.

The search for extraterrestrial intelligence (SETI) is a scientific investigation into possible

communication signals originating from an extraterrestrial civilization.
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In the early 1960s Frank Drake came up with an equation (called the "Drake
Equation") N = R * fp * ne * fl * fi * fc * L that calculated the possibility of
extraterrestrial life. He determined that there was a possibility of 100,000 to 1,000,000
extraterrestrial civilizations in our galaxy (the Milky Way) alone. With so many complex

and huge solar systems across the galaxy, the Earth cannot be the centre of the

universe. If it is true, then what is the purpose of the rest of the huge universe?

The most conclusive and most satisfying way of finding life beyond the Earth would be to meet aliens
from another planet. But unless they happen to visit us, this is extremely unlikely. Space travel to even the
nearest star, Alpha Centauri, is at present totally impossible due to the distances involved; modern spacecraft
can only travel at about 36,000 km per hour. At this speed it would take 12,000 years to reach Alpha Centaury;
reaching another planet belonging to a sun-like star would take even longer.

Sightings of 'UFOs' - biblical and historic references to ‘flaming chariots’, huge flying 'birds' and odd-
looking beings have been reported throughout history. But most scientists pay little attention to UFO sightings,
believing them to have either a rational explanation or to be a figment of the imagination. The formation of
crop circles in different parts of the world has also been discredited as evidence of alien activity. They are
considered either to be a freak natural phenomenon or the work of hoaxers. Even less credence is given to
some people’s claims to have been abducted by aliens.

It will probably take some more time and more public participation to determine the truth. If there are
extraterrestrials, then we have already lost a lot of time by not accepting their presence. There's truth waiting

to be discovered outside the circle of our compact lives.

Summarizing

1. Read the text “Ctpynsl B kocmoce” and highlight the Russian equivalents to the English word
combinations (1- 14).

1) standard cosmological model

2) to be a result of the cosmic explosion (Big Bang)
3) fragments keep scattering

4) to expand/shrink (about the Universe)

5) toresultin a powerful cosmic explosion

6) tolook at something in a reverse order

7) to vanish in a black hole

8) to shrink into infinitesimal point

9) string theory

10) to explain the origin of the Universe

11) transient stage

12) death and birth cycles

13) tiny string

14) increased density led to the formation of black holes

Add new vooabumrg to your voaabuLmj notebook, &
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CrpyHEL B KOCMOCE

CorsacHo pommHHpyome# ceromas Teopun (CTaHmapTHOH KOCMOJIOTHYECKOH MOJIEJIH),
Bcenennaa obpasoBanach B peayJbTaTe KocMudeckoro BapeiBa (Bombmoro B3pema). OTo
IPOM30IIJIO OKOJIO 15 MusmmapnoB JieT Hasan. Ho maske ceroHs ITPOJIOJIIKAIOT pPa3IeTaTbCs
«OCKOJIKM» 9TOT0 B3PHIBA, IIPEJCTABJAONINE CO00M MWJIMAPABl TaJIaKTUK. BcesleHHAas
paciupsercs.

OnmHako yueHble He 3HAIOT, OyIeT JIM OHA PACIIUPATHCA BCETIa U/ B KAKOHN-TO MOMEHT OHAa
HAYHET OMATh CKUMATHCS, YTO BIIOCJIEICTBUH BHOBD IIPUBEIET K MOIITHOMY KOCMUYECKOMY B3PHIBY.
Ecnu 01 MBI ¢MOTJIH TIPOCMOTPETH KOCMHUYECKYI0 MCTOPUIO B 00PATHOM IOPSAIKE, TO YBUIEIH OHI,
KaK BCe TAJIAKTUKU IIPOBAJIHMBAJINCH B UYEPHYIO JBIPY U CKUMAJIUCh B €IMHCTBEHHYI0 OECKOHEYHO
Maayio Todky. (DU3WKM HA3BIBAIOT 3Ty TOUYKY CHUHTYJAPHOCTHbIO. B TOT MoMeHT, Korma Bcs
Bcenennas cikasmach B CHHTYJISSPHOCTD, HAIIIA KOCMUYECKAS UCTOPUS 3aKOHYMNIACH OBI.

Teopusi cTpyH I10-HOBOMY OOBSICHSET, KaK IIPOM3OILIA HAIIA
Bcenennasi. «Ctpyuubie» QU3UKU yTBEP:KIAIOT, UTO BOJIBITON B3pHIB
OBLT He MOMEHTOM, KOT/a BO3HUKJA BcesleHHAasI, a IPOCTO TIEPEXOTHOM
cragueit. CorstacHo Teopuu cTpyH, BeeseHHast cyimecTBoBajia BCeria.
B otmamermrom mpomnntom oHa Ovlia moutu mycra. K momenTy Bosrbioro
B3pbiBa Bcesemmas MorJia MTPOUTH HECKOJBKO IIMKJIOB THOETN U
Bosposkaenua (pacmmupenus u c:katuss). Jlo Bosblmoro B3peIBa Takue
CHJIBI, KAK rpaBuTanus, ObLIM caa0bl. OHH IIOCTEIIEHHO pPOCJIM, H
Martepusi Hadajga cKuMarhesa. Ho, corsiacHo Teopum CTpyH, OHA CKHMaJach He /10 0ECKOHEYHO
MaJIofl TOYKHU, a JO0 KPOXOTHOM IJIMHBI CTPYHBI. B HekoTophIx obsacTax BcesreHHOM IIJIOTHOCTH
BO3pOCJIa HACTOJBKO, UTO HAYaJIu (POPMUPOBATHCA UepHBbIe AbIpBl. JIBIpEI paspacTrasimuch,
yckopssicb. OHM cTATWBaAJIM MaTepHUi0 Bce IJIOTHee W IToTHee. Horjma martepus crajia Takoi
IJIOTHOM, YTO He MOorJia OOJIbIlle CKUMATbCA, mpom3olnesa bBosbiioir B3peiB. JlambpHedmin
clieHapuil pa3BuTus Hameil BceseHHON y «CTpYyHHBIX» (pu3ukoB He orimdaerca or CraHIapTHOM!
KOCMOJIOTUYECKON MOJIEJIN.

2. Read the text again and summarize it in English using the word combinations in Task land the
phrases for summarizing.

Project Work

1. Work in groups of four. Collect information about the Cosmology/Astrophysics Department at
your faculty/university. Find information about:

Study hel Making a group presentation
v the date of its foundation and the leading yhew gagrotpp ) )
When you make your group presentation, follow this

researchers procedure:
v’ the major areas of current research

= one student introduces the group and gives an

v facilities of the department (laboratories, introduction of the work conducted by the group.

equipment, research schools and traditions, etc.) = the next few students present one or two of the points
v most notable achievements and some interesting comments.
= the last student concludes the presentation by
2. Report your findings to the class. summarizing and interpreting the information.

Use the information from the Project work and write a short description of the Cosmology or Astrophysics
Department for the University Prospectus.
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In the Realm of Science

Learn how to say the names of some nebular objects in the Solar System.

Mercury ['ms3:kj(a)r1, 'ms:kjuri]
Venus [ 'vi:nas]

Earth [3:0]

Moon [mu:n]

Mars [ ma:z]

Jupiter [' dsu:pita]

Saturn [' saeton]
Titan ['tart(o)n]
Uranus [juor(e)nas]
Neptune ['neptju:n]
Pluto ['plu:tow]

Progress Monitoring

In this unit you have worked on the vocabulary on the topic: “Universe Exploration”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.

© col Sl ol gl R Wl =

to be created in a gigantic explosion

perturbations of the vacuum state

density fluctuations in the universe

transition from simplicity to complexity

hierarchy of structures

clusters/super clusters of galaxies

to speed/ to accelerate the expansion of the universe
to play a critical role in the birth of galaxies

to get some evidence of sth

10. to stretch space

Progress Test

. cosmological constant

. to sustain life

highly advanced civilization

to believe in the existence of extraterrestrial life
SETI (search for extra-terrestrial intelligence)

to have a rational explanation

to be discredited as evidence of alien activity

to be abducted by aliens

to expand/to shrink

astronomical/nebular objects

1. Cross out the odd word. Explain your choices.
a) astrophysics, chemistry, cosmology, astronomy

b) asteroid, supernova, meteor, comet
C) observation, equation, concept, theory,
d) hydrogen, matter, helium, lithium

e) complexity, density, anomaly, luminosity

f) aliens, UFOs, extraterrestrials, hoaxers
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2. Give English equivalents to these Russian word combinations.

a)
b)
c)
d)
e)
f)
9)

PaCIIMPATHCS/CKAMATHCS
MIPUBOJNTH K B3PHIBY

TEOpHs CTPYH

MPOUCXOXKICHUE BCEJIEHHON
«TPOBATUTHCS B YEPHYIO TBIPY
hopmupoBaHre YEPHBIX IBIP

TepexoIHas CTaaus

Write the word and the Russian equivalent next to each transcription.

e.g. ['oridzin ] — origin - mpoucxoxaenue

a)
b)
c)
d)
€)
f)
9)

[dzar'geentiK]

[ p3:t o'berfan]

[ flaktfu'erfon]
['harara:ki]
[di't3:min]

[, nfinr'tesim(a)1]

[ ekstrata'restrial]

Three of these sentences are correct. Write (V) by the correct sentences, and (X) by the incorrect

ones. Rewrite the three wrong sentences in correct English.

a)
b)

c)

d)
e)

f)

If the Earth is any nearer to the sun, the heat would form a thick layer of cloud around it. ()

A wire carrying a current will rotate if it is placed in a magnetic field. ()

There would not be enough heat to prevent water from freezing if the Earth was any further away
fromthesun. ()

If T won’t pass my exam, I’ll be very disappointed. ()

Any object moved toward Earth’s centre if it is placed in Earth’s gravitational field. ( )

If | remembered the formula we could solve this problem now. ()



UNIT O
CUTTING EDGE PHYSICS

“The important thing in science is not so much to obtain new facts
as to discover new ways of thinking about them.”

Sir William Bragg (1862 - 1942)

Learning Objectives

In this unit you will:

v

AN NN

Learn some expressions for narrating and reporting
revisit Passive structures

talk about the latest achievements in physics

write a swmmary of an article

Leavrn to express facts and opinlon in writing

prepare and give a talk at a conference
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http://www.quotationspage.com/quotes/Sir_William_Bragg/

LEAD IN

1. Look at the screenshot of the Internet site and answer the questions.

=  What kind of information does the website provide?
= Are you taking now or are you going to take a course in any of the fields of physics listed on the
webpage? What natural phenomena do these fields study?

=  Which field of physics would you like to specialize in?

41 ‘http:..".."www.intute.ac.ukfsciences.."physicsu’ ot

bHEA cTpaHnua & [NecnegHue 3aronoskn

L]
mncouee : science, engineering & technology Inftute Home Contacts Help desk Site map Survey

Cluick links - @

.. Intute = Science Engineering and Technology = Physics

Subject links
About us

Physics

A-Z of services The Intute Physics Gateway provides free access to high guality resources on the Internet. Each

resource has been evaluated and categorised by subject specialists based at UK universities. Our

Internet catalogue target audience is students, staff and researchers in higher and further education.
Search
Browse Search in Physics v @

MNew resources

Advanced search Latest resources Help

Suggest a site

Browse by heading

Internet training

Virtual Training Suite Full subject browse structure
Support materials Acoustics [112] Mathematical Physics [115]
Intute events Atomic and Molecular Physics [76] IMeasurement and Instrumentation [590]
” . Condensed Matter Physics [191] IMechanics, Statics and Dynamics [290]
Crystallography [169] MNuclear Physics [201]
Blog Electricity and Magnetism [522] Optics and Light [403]
Ei I h Fluid Mechanics [91] Physics of Activities and Environments [710]
Jjourna’s searc General Physics [323] Solids_Liquids. Gases and Plasmas [108]
MylIntute Heat and Thermodynamics [145] Theoretical Physics [306]
Newsround High Energy Physics [338] Time [40]

History of Physics [185]

Science data
Spotlight

Timelines
World guide

2. Work in pairs. Choose one of the fields of physics. Use it as a starting point for your mind map to
brainstorm as many branches and areas of application related to this field as you can.
Present your mind map to the rest of the class. Explain how the ideas are connected.
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Example:

Bombs Power
Evolution of ) Materials &
the Universe \Medlcal Uses/ Technology
SUBATOMIC NUCLEAR ATOMS &
PARTICLES PHYSICS MOLECULES

QUANTUM THEORY

\

Quantum — QUANTUM OPTICS =~  Quantum
Computing / \ Cryptography

Lasers Communications

3. Look at the pictures. What kind of invention or discovery do they illustrate?
What field(s) of physics does each of them refer to?
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1. Read the text about the breakthroughs of the 20™ century physics. Find out what changes they
have brought about. Complete the chart.

Breakthrough Implication

v
v

........................................................................................

v
v
v

..................................................

..................................................
...............................................

................................................

SN NN

2. Answer the questions.

a) What breakthroughs laid the foundations of the ‘new era’ in physics?

b) What factors play a key role in the development of experimental physics?
c) What does “Big Science” require?

d) What are some of the valuable spinoffs of pure and applied research?

e) How are lasers being applied?

f)  Why is scientific and technological development crucial for a nation’s prosperity?

Focus on language

1. Find in the text a synonym for each group of 2. Find in the text nouns that collocate

the words (a-j). with these words.

a) extraordinary, first-time, exceptional a) conceptual and intellectual/scientific and
b) modern, current, present-day technological ...

c) importance, effect, result b) technological ...

d) inthe end, eventually, finally c) innovative ...

e) resourcefulness, originality, inventiveness d) pure/applied ...

f) pioneering, inventive, novel e) international ...

g) enormous, gigantic, massive f) powerful ...

h) precious, important, helpful g) torevolutionize ...

i) amazing, overwhelming, shocking h) physics-based...

j)  fundamental, essential, critical i) national ...

j) high academic ...

Adot new vwabutarg to Your vooabuLarg notebooke, &
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THE ADVANCES AND BREAKTHROUGHS OF 20™ - CENTURY PHYSICS

The past seventy years of development in
physics have seen a period of unprecedented conceptual
and intellectual development. The contemporary physics
revolution, based on the discovery of the electron, the
theory of relativity and quantum theory, has led science
into a new era.

The first few decades of
the twentieth century uncovered
the implications of relativity and

quantum mechanics. For many

generations of twentieth-century

physicists, relativity and quantum mechanics were the
“New Physics”. The Universe is governed ultimately by
probabilities. The implications of this uncertainty began
to take root soon after the discovery of quantum
mechanics, but it took several decades before other
important concepts such as quantum entanglement* were
understood and demonstrated.
Experimental physics is firmly planted in
ingenuity*, and new discoveries can often be sparked by
innovative

the

technological breakthroughs and

instrumentation. In the twentieth century,
liquefaction of helium opened the door to the cryogenic
world of superconductivity and superfluidity.

Later in the twentieth century, World War II
brought major advances in nuclear physics, microwave
techniques, and digital computers. This was initially
science applied to the war effort, but with the war over,
pure science gained a huge reward from these advances.
The scale of this applied science had also set a new scale
for pure research. “Big Science” had arrived, requiring
massive support and international collaboration. Space
research is a good example. Cosmology has now become
an experimental science as well as a theoretical one.

Nowadays new international collaborations
focus on the long-term goal of controlling thermonuclear
fusion as well as on construction of enormous high-
energy accelerators. These will be used in areas of science
beyond particle physics, from molecular biology to

nanotechnology.

*guantum entanglement — kBaHTOBas 3aMy TAHHOCTH
*ingenuity - n3o0perarenbHOCTh, HCKYCHOCTH

On a smaller scale, applied physics laboratories
such as Bell Labs and IBM Research have made a great
number of pure-science breakthroughs such as
semiconductors and transistors, with a major impact on
industry and lifestyle.

However, pure research can also bring valuable
spinoffs — a classic example being Roentgen’s discovery of
X-rays, which were used for medical imaging even before
the atomic-physics origin of this radiation had become
clear.

In another sphere, the advent of modern
telecommunications and the ready availability of powerful
computers have revolutionized research methods. No
longer do scientists have to work alone in isolated
laboratories. At CERN, the European particle-physics
laboratory in Geneva, Switzerland, the World Wide Web
was developed in the late 1980s to enable scientists to
access research information remotely and share it with
their colleagues via the Internet, without necessarily having
to come to the laboratory. All in all, the development of
computation and computer techniques has been staggering.

Invented only some sixty years ago, the transistor
has become the quantum of modern electronics. Another
example of a physics-based applications explosion is the
laser, invented a decade after the transistor, but which now
plays a key role in storing and retrieving digital data in
increasingly compact forms. They are widely used in home
and office electronics equipment, and are extensively
employed in medicine for microsurgery. Lasers have also
opened up new areas of physics and enable ultra-precision
measurement to be made.

There is another reason for appreciating modern
physics. Because it is the basis of Nature, understanding
this science is a vital component of today’s civilization.
There is a correlation between physics capability and
national prosperity. Training new physicists will not
immediately make nations more prosperous, but an
intellectual core community is needed to ensure high
standards and scientific and

academic catalyze

technological development.
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Discuss

» Who are the ‘big names’ in the 20t century physics?

» How many Nobel Prize winners among them can you name?

» What fields of physics did they work in? What was their contribution to the scientific and
technological development?

» Are there any 215t century breakthroughs in physics? What are they?

Summarize the information from the text you have read on the advances in 20"-century physics.

Follow the guidelines:

v
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DAVID ].GRIFFITHS

Identify the key points of the text and the supporting details the author uses
to illustrate them.

Summarize the key points and the supporting details in your own words.

THE HARVEST
CENTURY

OVERIES OF MODERN
GS IN 100 EPISODES

Arrange your information in a logical order. Make use of the appropriate linking
words.
State the title of the text in the very first sentence of your summary as well as

the source it comes from and the author’ name (if they are available).

Express your opinion on the information presented in the text. ‘_‘

Functional language Summarizing

The text/The article was written by ... was presented at ...
was published in ... comes from ...

The article/The text discusses ... describes ... informs on/about ...

The author considers/deals with the problem of ...

It is reported/said/stated that... It is pointed out/claimed that...

Actually; In fact; In particular; For example; Also; Moreover; However; All in all; Finally, etc.

The information presented in the ... is very interesting because ...
is widely-discussed in the press because ...
The problem is the most up-to-date/urgent as it ...
great
particular interest
| find the information of general value because ...
little significance
no



Focus on language

Passive Structures be + V3

= Passive verbs are common when we are not interested in who carries out an action or it is not necessary to know.

e.g. Entirely new phenomena have been discovered and well known effects have been studied with increasing precision.

= Use by ... only if it is necessary to say who does/did the action.
e.g. The original idea of atoms was developed by Niels Bohr.

= In the passive sentence the grammatical subject receives the focus.

= The passive is often used to describe processes and procedures.

e.g. Finally, the light is detected and converted into an electronic signal with a compact solid state photo sensor.

= Passives are best in formal or impersonal style.

1. Look back in the text and mark all the passive structures. Translate the sentences with the passive
verbs into Russian.

2. Here is the beginning of an experiment report. Rewrite it in passive and make all the necessary
changes.

In this investigation, we examined the hypothesis that the circumference (C) and diameter (D)
of a circle are directly proportional. We measured the circumference and diameter of five
circular objects ranging from 2 cm to 7 ¢cm in diameter. We used vernier calipers* to measure
the diameter of each object and we wrapped a piece of paper around each cylinder to determine
its circumference. However, we analyzed only a narrow range of circle sizes, so one should
take additional data to investigate whether the constant ratio hypothesis applies to very large
and very small circles. The results show ...

*vernier calipers - smmuncorpad; mTaHreHIUPKY b

1. Match the words in A with the definitions in B.

A B

1) mind-boggling a) astupid or careless mistake

2) tountangle b) to remind people of a person or an event from the past

3) outburst c) doing sth rather than just talking about it

4) blunder d) asudden increase in a particular activity or attitude

5) hands-on e) very difficult to imagine or to understand; extremely surprising

6) tocommemorate @ f) to make sth thatis complicated or confusing easier to deal with or understand
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2. You are going to hear a talk about the conference on physics.

As you listen take notes under these headings.

a) when and where the conference was held
b) the participants of the conference
c) cutting-edge topics that were discussed

d) the invited audience

3. Listen again and mark the statements T for ‘true’ and F for ‘false’. Correct the false ones.

a) In 1905 Einstein published one of his popular papers. ( )

b) One hundred years later, the United Nations declared 2005 "The World Year of Physics". ( )

c) A great number of conferences, meetings and educational workshops were held around the world

to clarify some of the implications of Einstein's theories. ( )

d) The conference organized by NASA's Marshall Space Flight Center was largely space-oriented. ( )

e) Among the speakers there were two Nobel Laureates. ( )

f) Leon Lederman was awarded the Nobel Prize for his work on neutrinos. ( )

g) Top scientists and select professionals were the target audience of the conference. ( )

h) On the final day of the conference a panel discussion was devoted to unsolved problems in physics. ( )

Choose one of the discoveries or inventions of modern physics. Write a paragraph about it.

Give at least three reasons to prove its significance. Make use of the expressions and the signal words

from the Study help box.
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It made it possible to .../It helped to...
It was a breakthrough in...

It made a revolution in...

It made an important contribution to...
It gave rise to.../It gave birth to...

It laid the foundation for...

It found widespread application in...

Study help Listing

It is important when reading or
writing to recognize and understand the
relationship in which sentences and
groups of sentences combine to present
information.

Here are the signal words that can
be used to show the order in which
things are to be said.

Firstly In the first place

Secondly In addition to

Also What is more
Above all



1. Read the descriptions of the web links for physicists (A-E) and e
match them with the headings (1-5). ]_' ]_ﬁ_\_ b lLb

THIRD EDITYION

1) Astrophysics Spectator
2) National Physical Laboratory (NPL)

3) Introduction to Modern Solid State Physics
4) Open Course Ware

5) Biosensors and Bioelectronics

(A) This Web page offers a comprehensive set of lecture notes, problems and solutions provided for the

course: . Written by Professor Yuri Galperin, Department of Physics,
University of Oslo, the text can be viewed either as individual chapters or as a whole in PDF format. The
notes cover the basic concepts of lattices and vibrations, statistics and thermodynamics of metals and
semiconductors, basics of quantum transport and superconductivity. An appendix provides further
information on band structure of semiconductors, mathematical relations including trigonometry, vectors
and matrices.

http://folk.uio.no/yurig/fys448/Fys448.html

(B) The journal , published by Elsevier Science, is an interdisciplinary

journal. It is aimed at professionals with an interest in the exploitation of biological materials in novel
diagnostic and electronic devices. The journal's website includes contents pages and abstracts, and
subscription details. Access to full-text is restricted to subscribers. Students should check whether their
university/academic institution is a subscriber.

http://www.elsevier.com/wps/find/iournaldescription.cws home/405913/descrin

C

& provides measurement services to government and industry
covering: acoustics; analytical measurement; basic metrology; electrical and electromagnetic
measurement; mathematics and scientific computing; ionising radiation; length; materials;
mechanical metrology; optical radiation; photonics; thermal metrology and time. This extensive
site contains information about the programmes and services offered by the laboratory in the
fields of measurement and materials science. Publications including newsletters, beginners’
guides, press releases and the annual review are available online, some in PDF format. Case
studies are given to show examples of the laboratory's work in different sectors. A careers section
giving vacancies and case studies is available. Also available are details of metrology clubs which
bring together academics, companies and user groups through meetings, working groups and/or
contact via the Internet to share and solve technical problems.

http://www.npl.co.uk/
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(D) , written by the astrophysicist Dr Jerome James Brainerd and

published bimonthly, aims to present "to a general audience our current understanding of
and research in astrophysics". It covers topics from planetary physics to cosmology and
includes Java applets that simulate astrophysical processes.

http://www.astrophysicsspectator.com/

(E) The MIT project is a free resource from the Massachusetts Institute of
Technology which offers access to many of the courses taught in the institute. This site by the
Department of Nuclear Science and Engineering provides lecture notes and problem sets for a
graduate course in applied nuclear physics by Professor Sidney Yip. The lectures cover the
topics: basic nuclear concepts, quantum mechanical description of nuclei, the nuclear force,
nuclear shell model, nuclear binding, nuclear stability and decay, interaction of charged
particles with matter, interactions of neutrons with matter, interaction of gamma radiation

with matter and nuclear processes. The lectures are in PDF format.

http://ocw.mit.edu/OcwWeb/Nuclear-Engineering/22-101Fall-2006/CourseHome/in

2. Answer the questions.

a) Which website would be most useful for specialists in the fields of measurement and materials
science?

b) Who are the target audience of the MIT Open Course Ware project?

c) What is the title of the course given by professor Galperin? What does the course focus on?

d) Which of the online resources would be of special interest for interdisciplinary researchers? What
areas does it cover? Is there any access restriction to the site?

e) How often is “The Astrophysics Spectator” published? What is the purpose of this online resource?

Focus on language
Look back in the texts (A-E) to find noun phrases which are terms or general science words. Write them

under the appropriate model. Translate the phrases into Russian.

Example:
application of biosensors lecture notes academic institution
npumMeHeHMe BUONOTrNYECKUX AATYNKOB KOHCMEKT NeKLuui y4yebHoe 3aBeaeHue
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http://www.intute.ac.uk/cgi-bin/redir.pl?url=http://www.astrophysicsspectator.com/&handle=200531-111643

Summarizing

1. Read the text «Beaukue noctuxenns B pusuxe 20 Bexa» and highlight the Russian equivalents to
the English word combinations (1-11).

1) uranium fission

2) semiconductor physics

3) to create nuclear weapons

4) atomic/nuclear power engineering

5) theory of superconductivity

6) to be widely applied

7) semiconductor heterostructures

8) a single crystal

9) the main component of fiber-optic communication(s)
10) the basis for further scientific and technological development
11) quantum dots

Adol new vooabumrg to Your voaabumrgj wotebooke, &

Bemuxme goctmaxennst B pusmke XX BeKa

MosxHO cKasaTb, 4TO MHUHYBIIEe XX CTOJIEeTHE OBLIO BeKOM (PHU3UKH M, IpPEsKIe BCEro,
KBAHTOBOU (puanku. Kakue ske OTKPBITHUSA OMpPeIeIUIn yieaui XX Bek? OT0 OTKpBITHE JeJIeHUs
ypaHa, psf OTRpBITI/II/I B pu3UKe TOJIYIIPOBOIHUKOB U M300peTeHNe Ja3epa.

/N OTkpeITHE JeJeHus ypaHa U CO3JaHUe SAepHOTO OpPY:KUA, a

} ;' L g’ 3aTeM U SIepPHOM dHEePTeTUKU ChITPAJIA OTPOMHYIO POJIb B UCTOPUH XX
' crosietusi. CerogHsi, HECMOTPS Ha YePHOOBLIBCKYIO TPATeIUI0, MOYKHO C
YBEPEHHOCTHI0 CKA3aTh, YTO HAM He O000UTHCHh 0e3 MHTEeHCHBHOIO

L

=

'S N Pa3BUTHSA SIJIEPHON d9HEPTETUKH, ITOTOMY YTO UCTOYHUKU HeTH U ra3a
b4 — OTpaHUYEHEI.

:E o . 5 Jlpyrumu BasKHBIMH COOBITHSIMU XX BEKa CTAJHM OTKPBITHE
@ o CBEPXIIPOBOJIMMOCTH U M300peTeHNe TPAH3UCTOPA.

IlepBoie OTKpBITHSI B (PU3HKE IIOJYIIPOBOOHUKOB OBLIM COEJAHBI aMEePUKAHCKIMIL
dusuramu ¥Y.Iloxau, V.Bparreitnom u J.Bapoumom. [sxom Bapmuwm — gsaskager HobOesescrmit
naypeat. O mosyuwnsa mepByio HobeseBcKyo mpemuio 3a m300peTeHre TPAH3UCTOPa, a BTOPYIO —
3a Teopuio cBepxmpoBoguMocTH. MokHO TOBOPUTH O ToM, uto mociae 1955 r. CIHIA cramm
HOCTUHIYCTPHUAIBHBIM WJIM HH(POPMAIIMOHHLIM O0IIIECTBOM.

Jlasep sABJIsgeTcs ciaemymoIuM KpymHeHmmM n3odperenmeM XX Beka. CeromHs jasepsl
HOJIYYHJIM CaMOe Pa3Ho00pasHoe IMpUMeHEeHHe — TeXHOJOTHYeCKoe, MeIUIIMHCKoe, BoenHoe. OmHo
M3 CaMbIX BaKHBIX IIPUMEHEHHU B MHQOPMAIIMOHHON cdepe pOOHIOCh M3 CO3TaHHS Tak
HAa3bIBAEMBIX JIA3€POB HA OCHOBE IIOJIYIPOBOIHHKOBBIX I'eTePOCTPYKTYp. MIMeHHO Takoii jasep -
MOHOKPHCTAJLI, COCTOSIIIIUIN M3 PA3JIUYHBIX OJIEMEHTOB, CTAJI CEePIIleM BOJIOKOHHO OITHYECKO
cesiau. Ceromasa 3emHON 1map omosicaH mmodTd 70 MHJIJIMOHAMHM OINTHYECKUX BOJIOKOH  JJIS
Pa3JINYHBIX BUIOB CBI3M.

Cumraercs, YTO KBAHTOBas (PM3WKA TBEPAOTO0 Teja SABJISAETCI CEeroJHs OCHOBOM
JAJIbHEHIIer0 HayJdHO TeXHu4Yeckoro mporpecca. OQHUMH M3 CaMBIX COBPEMEHHBIX IIPHOOPOB Ha
OCHOBe KBAHTOBO-PA3MEPHEIX CTPYKTYpP (HAHOCTPYKTYp), ABJIAIOTCA Ja3epbl U TPAHIUCTOPHI HA
KBAHTOBBIX TOUKAX.

2. Read the text again and summarize it in English using the word combinations in Task 1 and the
phrases for summarizing.
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Get real

You are planning to give a talk at the students’ English language conference.

The conference is devoted to “Cutting Edge Research in the 21* Century Physics”.

Make use of the Study help box when planning to give a talk at the conference.

Study help Planning a presentation

While planning your presentation make use of
the following questions:

= What is the purpose of the presentation?

= What are the main points of the presentation?

= How do | make it interesting for my
audience?

=  What kind of supporting material do | need
to illustrate the main points?

=  How can the use of visuals help me?

= How can | handle questions?

Conference “Physics of the 215t Century”

1) Choose the field of physics you are most
interested in and search the Internet and/or
popular science magazines to find out more
about the cutting edge research in this field.

2) Make a PowerPoint presentation about it.
Use the questions below to guide you:

v What is being investigated?
Which field of physics does it refer to?

v
v' Is it theoretical or applied research?
v" Who is doing the research?

v

What are the purpose and novelty of the
research?

1. Here are some idiomatic phrases that come from science and technology.

Give their Russian equivalents.

\

to blind someone with science

It's not rocket science! -
to recharge one’s batteries -
(at) the cutting edge -

Don’t push my buttons! -

R

light years ahead -

<\

to be on the same wavelength -

<\

to get one’s wires crossed -

v" awell-oiled machine -

v"an acid test -

70

to confuse people by using technical language that they are not
likely to understand

it is easy to understand, obvious

to rest or relax in order to get back your energy
(at) the forefront of progress in a particular area
is said to someone who is starting to annoy you

you are a long way in front of others in terms of development,
success, etc
to have the same ideas and opinions about something

to misunderstand each other, especially when making
arrangements
something that functions very well

a rigorous or critical test of something



2. Read and remember some of the terms used in modern physics.

Antimatter - matter consisting of elementary particles which are the antiparticles of
those making up normal matter, e.g. positron/electron

Beam - a ray of light; a group of particles traveling together along a well-defined
path

Injector - the first section of an accelerator, where electrons are torn away from

atoms and accelerated to an energy sufficient for them to be injected into
the cavities of the accelerator

Lepton - a subatomic particle, such as an electron, muon, or neutrino, which does
not take part in the strong interaction

Neutron - a subatomic particle of about the same mass as a proton but without an
electric charge

Nucleon - a proton or a neutron

Nucleus - the central part of an atom, which makes up 99.9% of the atom's mass

Plasma - a very hot, gas-like state of matter

Probe - an object or device used to investigate the unknown

Proton - a positively charged particle found in the nucleus of an atom

Prototype - a first or preliminary model of something, esp. a machine, from which
other forms are developed or copied

Quark - any of a number of subatomic particles carrying a fractional electric

charge, postulated as building blocks of the hadrons. Quarks have not
been directly observed but theoretical predictions based on their existence
have been confirmed experimentally

the flow of electric current without any resistance in certain metals at
temperatures near absolute zero

Superconductivity

In this unit you have worked on the vocabulary on the topic: “Advances of 20" - century physics”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.

1. the basis for further scientific and technological 11. development of computation and computer
development techniques

2. to attack the frontier of complexity 12. physics-based applications

3. technological/pure or applied science breakthroughs 13. mind-boggling frontiers of modern physics

4. to seta new scale for research 14. to revolutionize research methods

5. to be awarded the Nobel Prize 15. novel electronic devices

6. to bring valuable spinoffs 16. to make an important contribution to sth

7. to be a milestone in physics 17. to bring major advances in science and technology

8. to be widely applied in medicine, etc 18. ultra-precision measurements

9. substances with unique properties 19. to explore cutting-edge topics

10. to hold a conference or educational workshops 20. the advent of quantum computation
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1. Cross out the odd word. Explain your choices.

a)
b)
c)
d)
e)
f)

electron, neutron, atom, proton

innovative, valuable, original, cutting-edge

huge, enormous, giant, total

to uncover, to enable, to open, to untangle

to contribute, to cooperate, to collaborate, to assist
conference, meeting, symposium, panel discussion

2. Give English equivalents to these Russian word combinations.

a)
b)
c)
d)
e)
f)
9)

HOBATOPCKHE NPUOOPHI U HHCTPYMEHTHI
TEOPHUsI CBEPXIIPOBOJUMOCTH
BOJIOKOHHO-ONITHYECKAs CBA3b
MEXIyHApOIHOE COTPYIHUIECTBO
IIUPOKO IPUMEHSITHCS

TEOpETUUECKAs U MIPUKIaJHas HayKa
TEXHOJIOTHYECKUN ITPOPHIB

3. Write the word and the Russian equivalent next to each transcription.

e.g. [pjua] - pure — TeopeTryeckuit

a)
b)

c)
d)
e)
f)
9)

a)

b)

c)

d)

f)

[an'prestd(o)ntid]
['bretkOru:]
['farba]
[kwontom]
['stlinda]
[kon'tribju:t]
['no:mas]

Rewrite the sentences in the passive. Make any necessary changes.

They are studying chemical and biochemical phenomena that occur in natural processes by means
of X-ray analysis.

It is obvious that technological breakthroughs and innovative instrumentation can spark new
discoveries.

Powerful telescopes, satellites and probes as well as computer techniques have set a new scale for
experimental research in Cosmology.

NASA's Marshall Space Flight Centre will hold “Physics for the Third Millennium: IIT" conference
in April next year.

Japanese researchers are developing a space elevator, one of the most promising technologies for
the would-be outer-space commuters.

Physicists have built huge detectors to track the particles as they move outward from a collision.



UNIT 6
AFRAID OF THE NANOWORLD?

“In thinking about nanotechnology today, what's most important is understanding where it

leads, what nanotechnology will look like after we reach the assembler breakthrough.”

K. Eric Drexler

Learning Objectives

In this unit you will:

Learn the vocabulary connected with nanotechnology
revisit the infinitive Construction

use key words for efficient reading

use various speech patterns to make predictions

express opindons in arguments and discussions

NN

Learn how to write an academic £ssay

73



LEAD IN

1. Read and comment on the quotation:

“Quaite sumply, the world is about to be rebuilt (and improved) from the atom up. Clothing...food...

cars...housing...medicine...the devices we use to communicate and recreate...the quality of the air we

breathe...and the water we drink, are all about to undergo profound and fundamental change. And as a

result, so will the socio and economic structure of the world. Nanotechnology will shake up just about every

business on the planet.”

Josh Wolfe, Editor of Forbes Magazine

Many incredible claims have been made about the future of nanotechnology. We speak about
nanoparticles, nanosensors, nanobots, nanotubes and nanomaterials. Work in pairs and discuss
these questions:

=  What exactly does “nano” mean?

=  Why has nanotechnology attracted so much attention in recent years?

= Do you think that nanotechnology will radically change our life in future? In which way?

Report your ideas to the rest of the class.

READING
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1. Read the text “How small is small?” and answer the questions.

a) Whatis nanotechnology?

b) What is the size of nanomaterials?

¢) When did the idea of nanotechnology first appear?

d) How are the names of Richard Feynman and Eric Drexler connected with the development of
nanotechnology?

e) What possibilities does the nanoscale provide?

f)  What are the application areas for nanotechnology?

The text has eight paragraphs (A-H). Identify the key idea in each paragraph and write a
paragraph heading.

Example: (A) — Science on a miniature scale

3. Compare your headings as a class.



How Small Is Small?

(A) Science on a miniature scale

Nanotechnology is science and engineering at the
scale of atoms and molecules. It is the manipulation
and use of materials and devices so tiny that nothing
can be built any smaller.

(B)

Nanomaterials are typically between 0.1 and 100
nanometers (nm) in size - with 1nm being equivalent
to one billionth of a meter. If one nanometer was
roughly the width of a pinhead, then one meter on this
scale would stretch the entire distance from
Washington, DC to Atlanta - around 1000 Kilometers.
But a pinhead is actually one million nanometers
wide. Most atoms are 0.1 to 0.2 nm wide, strands of
DNA around 2nm wide, red blood cells are around
7000 nm in diameter, while human hairs are typically
80,000 nm across.

©

People have made use of some
unusual properties of materials at
the nanoscale for centuries. Tiny
particles of gold for example, can
appear red or green, a property
that has been used to colour
stained glass windows for over
1000 years. However, the idea of
nanotechnology was born only in 1959 when Nobel
Prize winning physicist Richard Feynman gave a
lecture exploring the idea of building things at the
atomic and molecular scale. He imagined the entire
Encyclopedia Britannica written on the head of a pin.

(D)

When K. Eric Drexler popularized the word
‘nanotechnology’ in the 1980°s, he was talking about
building machines on the scale of
molecules, a few nanometers
wide; motors, robot arms, and
even whole computers, far
smaller than a cell. Drexler spent
many Yyears describing and
analyzing  these incredible
devices, and responding to
accusations of science fiction. In
fact, experimental nanotechnology appeared in 1981,
when IBM scientists in Zurich, Switzerland, built the
first scanning tunneling microscope (STM).

It made it possible to see single atoms by scanning
a tiny probe over the surface of a silicon crystal.

(E)

The nanometer length
scale is unique because it
makes it possible to
change the fundamental

properties of materials
without  altering  their
chemical composition.

Nanoparticles have very
high surface areas and their behaV|our and
mobility can be changed. Nanotechnology allows
scientists to specifically analyze, organize and

control matter on many length scales
simultaneously. This creates unlimited
possibilities for products and applications.

Advanced nanotechnology, or that which works
with artificial intelligence, nanorobots and self -
assembly is expected to increase significantly.

(F)

Nanoparticles are currently used in the electronic,
magnetic, optoelectronic, biomedical,
pharmaceutical, cosmetic, energy, catalytic and
materials industries. In the medical field they are
used to aid in drug delivery and medical imaging,
and in future nanotechnology is predicted to
contribute to new cancer therapies, new treatments
for infections and brain diseases and new drugs
with fewer side effects.

(G)

Nanotechnology is also expected to play a major
role in environmental protection. Nanoparticles
may be used in contaminant neutralization,
magnetic techniques, special filtering and
cleaning methods, environmental decontamination
and energy conservation and in the production of
energy efficient devices.

(H)

Nanotechnology involves manipulations of matter
at extremely small levels and its applications
appear to be almost limitless. Cancer cures, shirts
that change colour, self-heating/cooling clothes,
super processors the size of sugar cubes, alloys
both lighter and stronger than steel are just a
handful of the potential applications of this
technology that may bring about more change in
25 years than the entire 20" century.




Focus on language

1. Read the text again. Find international words and write them down. There are about forty of
them. Make sure you can pronounce them correctly in English.

Example: nanotechnology — HaHoTexHoNOrMA/M;  molecular - monerkynspHbIiA

2. Match the verbs from A with the most suitable word(s) from B. In case of difficulties look back in
the text. Then translate the word combinations into Russian.

A B
1) to manipulate a) medical imaging
2) to make use of b) cancer therapies
3) to give ¢) matter
4) to explore d) chemical composition
5) to popularize e) accusations
6) to build f) unlimited possibilities
7) to describe g) the word “nanotechnology”
8) torespond to h) machines
9) to alter i) alecture
10) to control j) ascanning tunneling microscope
11) to create k) theidea
12) to aid in 1) unusual properties
13) to contribute to m) materials

3. Here is the sentence from the text. How do you translate it into Russian?

Nanotechnology is also expected to play a major role in environmental protection.

The Infinitive Construction (Complex Subject)

Study the model and the sentences given below. Remember the way the sentences are translated into Russian:

smb/smth + verb + to-infinitive

Note the typical verbs that are used to form this Infinitive Construction:

A) Passive B) Active* C) be+adj
to be thought to be predicted to appear to be likely
to be believed to be considered to seem to be unlikely
to be assumed to be reported to prove to be sure
to be expected to be said to happen to be certain

*These verbs are active in form but passive in their meaning.
Examples:

= Nanotechnology is predicted to contribute to new cancer therapies.

JlenaroTcsi mpeanoJioKeHUsi, YTO HAHOTEXHOJIOTHH OyIyT CHOCOOCTBOBATH IOSBICHUIO HOBOWH TEpamuM OHKOJOTMYECKUX
3a00JIeBaHHH.

= Nanotechnology applications appear to be limitless.
0Ka3l)IBaeTCSI, YTO NPUMEHECHUSA HAHOTEXHOJIOTMii SABJISIOTCS 6631"paHI/I'-IHI:IMI/I.
= Nanotechnology is likely to change every sphere of our life in the near future.

BeposiTHO, HAHOTEXHOJIOTUH H3MEHAT KXIyI0 cepy Hallel »XU3HHU B Onmpkaiinem Oyaymiem.
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4. Rewrite the sentences (a-g) following the Complex Subject model in the box. Make use of the
verbs in brackets. Translate the sentences into Russian.
Example:
Nanotechnology will impact a broad range of fields, from basic science to consumer goods. (assume)
Nanotechnology is assumed to impact a broad range of fields, from basic science to consumer goods.
a) Nanoscale science will be as important as steam engine, the transistor and the Internet. (believe)
b) Nanotechnology will revolutionize essentially all manufactured products, from computers to medical
instruments to solar cells to planes and rockets. (expect)
¢) A technology that lets each individual design and build whatever they want will not be compatible with
centralized control. (appear)
d) Many areas of biomedicine will benefit from nanotechnology. (consider)
e) Molecular scale positional devices will resemble very small versions of their everyday macroscopic
counterparts. (be likely)
f) Self-cleaning or ‘easy-to-clean’ surfaces on ceramics and glasses will be the most prominent application of
nanotechnology in the household appliances. (prove)
g) Nanotechnology will make medical services much more inexpensive as well as much more effective. (think)
1. Listen to an interview with lan Pearson, a specialist in nanotechnology, and fill in the chart.

Field of application for nanotechnology Possible benefits
Vo Ve
Vo Vo
Vo Vo
2. Listen again and fill in the gaps in the extracts (a-c).

a) “... in the future nanotechnology could go far, far further. One day scientists could (1)
molecules to create tiny computers or (2) that will fuse with our bodies.”
b) “Nanorobots will be programmed to (3) and reconstruct the molecular structure of cancer

cells and viruses to make them harmless. There is even a speculation that nanorobots could

(4) or reverse the aging process, and life expectancy could (5) significantly.”

¢) “Besides nanotechnology has also the potential to have a (6) effect on the environment.

For instance, airborne nanorobots could be programmed to rebuild the thinning (7) _ layer.
Manufacturing materials using the bottom up method of nanotechnology also creates less (8)
than traditional manufacturing process. Cutting down trees, mining coal or drilling for oil may no

longer be necessary. Resources could simply be (9) by nanomachines.”
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SPEAKING

Work in small groups and discuss:

= Which ideas discussed in the interview in the Listening task do you find most surprising? Why?

=  What dangers or risks connected with nanotechnology can you predict?

Make use of the expressions in the boxes.

Functional language Making predictions Future time expressions

I'm certain that..., I doubt that..., by the middle of this century

T would imagine that..., in five years' time
in the near future
There is no doubt that-..., .

in the next few years

It's highly unlikely that..., within a decade or so

There's a chance that..., in the distant future

The chances are that..., (not) in my lifetime

READING

1. The headline of the text you are going to read is “The Hype and Hope of Nanotechnology”.
What do you think it is about? Work in groups of three. Write down some predictions.

Discuss them as a class.

2. Read the text and check your predictions.

THE HYPE AND HOPE OF NANOTECHNOLOGY

I I Will nanotechnology change human life in ways never thought
il possible? Is nanotechnology the key that will unlock the door to the
next Industrial Revolution? The current debate around this field of
* -—
==
- L o

science is frequently polarized into two opposing camps. On the one
hand there are scientists, engineers and investors who are keen to
promote the field as a source of new products and processes. They
promise that these will lead to changes as revolutionary as those caused by the explosion of
information and communications technologies in recent decades. On the other hand there are
environmentalist critics and others who warn that the potential hazards of nanotechnology remain

unknown, some even demanding a moratorium on new developments in the area.
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So, what are some of the bright-side manifestations of nanotechnology?

Cancer cells could be destroyed by silicon combs; “nanobots” could clear blocked blood
vessels; bio-compatible, high-performance materials could be created for use in artificial
implants.

The use of nanofibers would make clothes water and stain repellent or wrinkle- free and would
guarantee full-surface protection from electrostatic charges for the
wearer; military application could be in camouflage where nanocameras
mixed with nanodisplays could create an “invisibility coat”, acting like
the skin of a chameleon.

Mass storage devices would be built that can store more than a hundred

billion billion bytes in a volume the size of a sugar cube; and parallel

computers of the same size that can deliver a billion billion instructions
per second.

Microscopic solar cells in building facades and on road surfaces would produce cheap energy;
nanotechnology would cut costs both of the solar cells and the equipment needed to deploy
them, making solar power economical and moving it into the mainstream.

Nanotechnology would dramatically reduce the costs and increase the capabilities of space
ships and space flight; travel in space would no longer be reserved for an elite few. And many

more...

But at scales of a millionth of a millimeter, materials can develop unusual and unpredictable

properties, leading to concerns about risks to health and the environment. So, what are the possible

downsides of this new technology?

Rapid and inexpensive manufacture of advanced weapons could also be developed quickly; an
arms race based on this technology could destabilize existing power structures in
unpredictable ways.

Criminal technologies, from weapons to spy systems to communication to smuggling, would
get a boost from the ability to fabricate advanced products as needed; criminals and terrorists
with stronger, more powerful, and much more compact devices could do serious damage to
society.

Molecular manufacturing would allow the creation of very small, inexpensive supercomputers
that could run a programme of constant surveillance on everyone. There might be attempts of
introducing round-the-clock surveillance of every citizen.

Self-replicating nanomachines could run out of control and reproduce so exponentially that

they could consume everything available and turn terrestrial life into mush or ‘grey goo’.

These ideas barely scratch the surface of what is possible. In any case, there is no sense in elaborating

on frightening scenarios that are as misleading as naive promises that ‘the whole thing is harmless’. It

would be more effective for the development of this new technology to be accompanied by education

and critical examination.
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3. Answer the questions. i MARON

a) Is the advent of nanotechnology welcome by

everyone? Why? Why not? S [ [\ IPAC ]

NGE

' 8 ',"~,"|, .-'.

b) What spheres of our life could benefit from ‘ N \\03 _Fx\tllit GY
nanotechnology applications? AN CRRIEIC N
¢) What are the main concerns about the future .\\\'\ .‘_ A HEEDAM AGH
widespread use of nanotechnology? NANOIECHN()[ O( %
CHINES
. g g - G \I ’/ i( I J ;
4. Explain the highlighted expressions. Use a ‘ v m.”/ SOCTAT
i : "‘f, A “tREATY
dictionary or consult your teacher if necessary. & S f, [‘ ’ t XPOSURE

1Y

Summarizing

1. Read the article about the present and future of nanotechnology and highlight the Russian
equivalents to the English word combinations (1-14).

1) to originate from the Greek “nanos” which means “dwarf”
2) to study the properties of objects

3) powder, suspension

4) to prevent rust/corrosion

5) to increase useful/effective life

6) ultrastrong/superstrong materials

7) carbon nanotubes

8) to improve performance

9) safe storage of something

10) semiconductor devices and microchips
11) medicine of directional effect

12) tissue and organ growth

13) to achieve immortality

14) new types of engines and fuel cells

Add new \/ocabuLarg to Your \/ocabuLarg notebook, &

2. Read the article again and summarize it in English using the word combinations in Task 1 and the

phrases for summarizing.
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Yro 310?

Hamno (ot rped. Nanos — «kapimK») —
MUJUIHApAHAS OJISL 4ero-auoo.
O0sacTh NPUKITAIHON HAYKH U
TEXHUKH, 3aHUMAIOLIAsICS

U3y4YECHHEM CBOMCTB OOBEKTOB
pasmepom B 10 merpa.
HaHOTeXHONOTMH MaHHUITYIUPYIOT
OTJACNBHBIMU aTOMaMH H MOJICKYJIAMH, @ TaK¥Ke
pa3pabaThIBAIOT YCTPOIICTBA MOJOOHBIX pa3MEpPOB.

Y10 garoT cermyac?

Martepuaibl
Ilopomkn, cycneH3uu.
VYirydimarT paboTy JBUraTeNeH,
MIPEAOTBPALIAIOT PXKaBUHHY,

MIOMOTal0T MaTepHaIy

CaMOOYHIIATHCS HITH HE
CMa4uBaThCs BOJOMU.

YnakoBku. YBEIMUUBAIOT CPOK FOJHOCTH MPOLYKIMH.

CBepXIIpOYHbIE MaTEPHAIBI U3 YTIICPOIHBIX HAHOTPYOOK.

MeauunuHa
Pa3paboTka HOBBIX JIeKapcTB (B
TOM 4YHCJI€ OT paKa) U
JINarHOCTUYECKOTO
000pyIOBaHUS.

ITepBbIe HAHOPOOOTHI,
CIIOCOOHBIE Iy TENIeCTBOBATD 10
OpraHu3My KHUBOTHBIX.

3HepreTmca, JJICKTPOHUKA
ITokpbITHE A COTHEYHBIX
naneneit. YBenauunaet KIT/.
be3onacHoe xpaneHnue
BOJIOPO/IA C TOMOLIBIO
HAHOTPYOOK.
YBenmnuenne 00beMOB

KOMITBIOTEPHOH HaMSTH U CKOPOCTH

nepeaayn JaHHbIX.
Hosgrie MMOJIYIPOBOAHUKOBBIC l'IpI/I60pI)I 1 MUKPOCXEMBI.

Yro maayT B Oyayiem?

Martepuaibl
KoncrpynpoBanue ir00b1x Mosiekyi. Co3nanue
a0COJIFOTHO MPOYHBIX MaTepuasioB. [1osiBIICHIE HAHOEIBI
— HECYUIECTBYIOIEH B MPUPO/IE MHUILH ISl UeJIOBEKa 1
JKHUBOTHBIX.

Meaununa

.HeKapCTBa HampaBJICHHOI'O

JIeHCTBUS, MPOHUKAIOIIHE

Ha [OpaXEHHYIO TKaHb
WJIU OMYXOJIb.
NunuBuayanbHble
Mpenaparsl.

Mukpoxupyprus HOBOro
YPOBHSI, TIOBCEMECTHOE
HCTIOJIH30BaHNE HAHOPOOOTOB
JUISL TUarHOCTUKY 1 JICUCHHS
TIOYTH BCeX OOJIE3HEH.

BripamuBanue Tkanen u
opraHoB. O)KuBJIEHHE
3aMOPOKEHHBIX paHee

JIIOJIEH ¢ HEeIbI0 X JICUCHMUS,
npoasieHus xKu3HH. DakTraeckn
JOCTIDKEHUE OeccMepTusl.

JHepPreTuKa, JIeKTPOHUKA

HpI/IHHI/IHI/IaJ'IBHO HOBBIC THUIIbI llBPIFaTeJIeﬁ " TOIJIMBHBIX
3JIEMEHTOB.

CBepXMHUHHATIOPHBIE
3JIEKTPOHHBIE yCTPOUCTBA
HoBssle ciocoOsI 3ammcu

W XpaHEeHUs!
nHdpopmannu. ['mbkue
JIICIUICH, TIOSIBIICHHE
AIIEKTPOHHOM Oymarm.
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Get real

Search the Internet and/or popular science books and magazines for more information on the potential

benefits and possible risks of nanotechnology. Prepare to report your findings to the class.

SPEAKING

1. Work in teams. Discuss your arguments ‘for’ and ‘against’ nanotechnology.

Team A
You support the idea that nanotechnology will only change our life for better. You think that people,

who speak about risks and dangers connected with nanotechnology, exaggerate the problem.

Team B
You admit that nanotechnology might bring lots of benefits. Still you are afraid that such benefits

would be outweighed by different hazards brought about by nanotechnology.

2. Present your ideas to your opponents. Make sure you include the introduction, the arguments
‘for’ or ‘against’ nanotechnology and the conclusion. Try to be as convincing as possible.

Functional language Agreeing and disagreeing

Opinions I think (that).../In my opinion../As for me...

Agreeing Absolutely/Right/That's right. I agree/You're right.

Disagreeing T know, but... /T see your point, but.../I'm not sure.../That's not frue...

WRITING

Read these statements. Choose one of them and write an essay to express your opinion. Follow the

guidelines in the Study help box.

Nanotechnology will develop regardless of what we do or don’t do.
Nanotechnology represents not only wonderful benefits for humanity, but also grave risks.

The anticipated threats and benefits of nanotechnology are exaggerated as they are based on

theoretical rather than practical experience.

82



Possible introduction: Study help

An academic essay in English
follows the following structure:
Introduction: re-statement of
the topic and indication of writer’s position
Body of the essay:
Paragraph 1: main ideas
supporting ideas
Paragraph 2: main ideas
supporting ideas
Conclusion: summary of views and
re-statement of position

Nanotechnology is the use of very swall particles-
wmeasured in the billionths of a wetre. At theses sizes,
even the simplest, best-known wmaterials can take on

Surprising new properties....

R

1. Learn to say the following:

e 10°
e 107°

ten to the power nine
ten to the power minus nine

2. Read the prefixes that show various sizes.

Number Prefix Symbol Number Prefix Symbol
101 deka- da 10! deci- d
102 hecto- h 10 2 centi- C
103 kilo- k 10 3 milli- m
10° mega- M 10 micro- u (greek mu)
10° giga- G 10 ° nano- n
10 *2 tera- T 10 12 pico- p
10 *° peta- P 10 *° femto- f
10 '8 exa- E 10 8 atto- a
10 # zeta- z 10 2 zepto- z
10 % yotta- Y 10 2 yocto- y
In this unit you have worked on the vocabulary on the topic: “Nanotechnology”
Tick (V) the points you are confident about and cross (X) the ones you need to revise.
1. nanoparticles/nanobots/nanotubes 11. mass storage devices
2. at the scale of atoms/molecules 12. to move sth into the mainstream
3. fundamental/unusual properties of materials 13. bio-compatible/high-performance materials
4. scanning tunnelling microscope 14. advanced weapons
5. potential/unlimited possibilities for applications 15. to increase the capabilities of space ships
6. to bring about sth 16. self-replicating nanomachines
7. self-assembly/artificial implants 17. to sound amazing/unbelievable
8. self-heating/cooling/water-and stain repellent/ 18. to monitor sb’s body/detect/fix problems
wrinkle-free clothes
9. potential hazards of sth 19. to rush quickly into the future
10. to use a bottom up method 20. to represent wonderful benefits/grave risks
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1. Cross out the odd word. Explain your choices.

a) device, machine, technique, computer

b) chemical, optoelectronic, biomedical, unlimited
c) atom, crystal, molecule, particle

d) potential, microscopic, atomic, molecular

€) scientists, engineers, environmentalists, nanobots
f) risk, threat, conservation, hazard

2. Give English equivalents to these Russian word combinations.

a) MPOMCXOIHUTH OT IPEYECKOTO KKAPIHK)

b) mpousBoaCTBO 3HEPrOCOEPEraAIONINX YCTPOUCTR

C) pa3mensIThCs Ha JBa MPOTHBOCTOSIIINX JIarepst

d) moTeHIMATBHBIE PUCKH/OMACHOCTH

€) HOBBIE TUIIBI JBUTATENICH U TOIUTMBHBIX SJIEMEHTOB
f) mocrurarts mombema oT uero-aubo

Q) BBIXOAUTH U3 IO KOHTPOJIS

3. Write the word and the Russian equivalent next to each transcription.

e.g. [‘molikju:l] — molecule — monekyna

a) [dar'emits]

b) [ ken'trawl]

c) [ ma'lekjulo]
d) ['prousesa]

e) [tek'nolodsi]

f) [molfin]

g) ['markraskawp]

4. ldentify and underline Infinitive constructions (Complex Subject) in the sentences below.

Translate the sentences into Russian.

a) In future nanotechnology is claimed to be able to manipulate molecules and create tiny computers
or nanobots that will fuse with our bodies.

b) Potential applications of nanotechnology are likely to bring about more change in 25 years than the
entire 20™ century.

c) Advanced nanotechnology, or that which works with artificial intelligence, nanorobots and self-
assembly, is supposed to increase significantly.

d) Self-replicating machines are certain to run out of control and consume everything available.

e) Bio-compatible, high-performance materials are promised to be created for use in artificial implants.

f) Water-and-stain repellent and wrinkle-free clothes are reported to be produced with the use of
nanofibers.



UNIT 7
SCI-FI OR SCI-FACT?

Enjoy the Movies but know the Science!

L. Immoor

Learning Objectives

In this unit you will:

v revisit the usage of adverbs

use various speech patterns to express opinions

revisit the language for speculating, deducing and talking about the future
talk about possible future achievements in science and technology

conduct a poll

AN NN N

organize and develop Loeas tnto a report
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LEAD IN

1. There s a question posted by a high school student on one of the Yahoo!websites.

nHOO.’@)ANSWERS Y’Search[

|
[
|
|
[
|
L

i %
. answer. o
-

Home = Science & Mathematics = Physics = Resolved Question

Resolved Question Show me another »

ﬁ Bad physics in movies?

sheila_b. . can somebody please help me find movies that defy the laws of physics and how they
are defying it? And if you're a brainiac can you tell me how it should be and/or some
formulas?

please please please help me!
10 months ago

[P Report Abuse

v" Do you ever notice when movie scenes disregard the laws of physics?
v Do you ever discuss or criticize the movie physics with your peers? Why?/Why not?

v’ Can sci-fi films inspire young viewers to follow real careers in science?

2. Work with a partner.

»= Make a list of examples of bad movie physics (e.g. flashing bullets; a car falling from a high
place explodes the instant before it hits the ground, etc.).

= Give reasons why you think such things contradict the laws of physics.
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1. Read the critical excerpts (A-H) about the bad physics in movies and match them with the
pictures (1-7). There is one extra text.

! o
19

- TERMINATOR 2
il:lm 1000 1IN BLisem JUDGMENT DAY

THE DAY AFTE
TOMORROW
= %’—%

LEONARDO DICAPRIO  KATE WINSLET

MATFRIX

A) Originally the creators of the movie got it right. In early episodes, when something
exploded in outer space, it made no sound. That's because there is no air in outer space to
transmit sound.

Yes, an explosion probably would create an expanding cloud of gases which would
eventually impact a spaceship in its path. However, in the vacuum of space this expanding
cloud of gas would have a very low density. When it hit a ship some distance from the
explosion it would probably sound like a gust of wind* blowing against the spacecraft.

Unfortunately, the moviemakers eventually succumbed* to market pressures and
began adding sound effects to explosions. To make matters worse, the sounds were portrayed
as traveling at the speed of light, since they always arrived simultaneously with the image of

Qexplosions. /

*a gust of wind - opsIB BeTpa
*to succumb - mognaBarecs, ycrynarh
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(o

mentions chaos theory. The idea that
dumping massive amounts of CO, into the
atmosphere can cause global warming is
widely accepted but an ice age brought on

Surprisingly, this movie never

It is a classic sci-fi thriller, with fairly decent*
physics, and even provokes a fair amount of thought
(at least for an action film) on the nature of time travel.

The car crashes are not overdone; cars don't

by global warming seems to dety*
common sense.

Yes, the movie does offer some
explanation but it might actually make
more sense in the context of Chaos theory.
Chaos theory has its roots in meteorology
and causes one to expect weather
paradoxes.

Okay, at least the special effects
were reasonably entertaining even though
based on badly flawed* science. Certainly,
this movie is a fluff* piece aimed at box

ramp and flip over when they shouldn't (like they do in
many other movies). And for the most part there were
no sparking bullets.

However, there were a few flaws. Time travel
can't be taken too lightly. It's a bit of a stretch* when
they claim the fields around bio-mass allow for time
travel while metallic objects cannot be sent back, but
there's no way to say that's definitely impossible.

Overall, this movie is impressive for the
originality it displayed in the early '80s, with relatively
little impossible physics.

Qﬂice take. )

*to defy - 6pocats BbI30B

*decent - 30ecs HEILUIOXOM, CHOCHBIN

*a bit of a stretch — 30ecw cnerka nmpeyBennuuBarOT
*flawed - 6pakoBauHbIi; HedeKTHBII

*fluff uTo-n. He3HaUMTENBHOE, GaHAIBHOE, MAJIOUHTEPECHOE

The movie is based on a true story but, as is Hollywood's habit, plays fast and loose with
historical facts. The real story is compelling* and chilling* enough that it doesn't need additional
Hollywood nonsense.

Unfortunately, the movie seriously alters physics. We're told that the out-of-control reactor is on
the verge of* exploding and when it does, it will set off the nuclear warheads on board the submarine
and destroy a nearby American Navy vessel. Yes, the fuel in an uncooled nuclear reactor would
eventually cause the containment vessel to fail leading to a very nasty thermal explosion. However, the
blast would not be a nuclear explosion. The blast most likely would not set off nuclear warheads.
Nuclear warheads are very difficult to set off by accident. There would be problems with nuclear
contamination but not nuclear explosions.

Such a movie is a serious disservice to all, especially when it deals with important subjects like
international relationships and nuclear weapons.

*compelling - 3axBaThIBarOIINIA, HHTPHUTYIOIIUIA, OUE€Hb HHTEPECHBIHN
*chilling - crpatussIii, yxacHsIi
*on the verge of - moury, Ha rpaHu, BOT-BOT

rE) While not perfect, we must admit that it is one of the biggest physics movies around. Oup
soaked-to-the-skin hero and heroine also appeared immune to the cold night air as they stood on deck

bravely waiting the final moments of sinking. Perhaps they were warmed by the glow of romance. Once

in the water, however, things did seem to cool a bit, at least in the thermal sense.

Human stuff aside, the big screen portrayal of the sinking was awesome. It had it all: linear and
rotational velocity, acceleration, and inertia with torque* forces, Archimedes principle, and fluid dynamics
included on a, well, titanic scale. We resorted* to the right-hand thumb rule* no less than three times in
order to determine the direction of rotational vectors: first as the ship's stern rotated upward, then as it
rotated downward when it broke off, and finally as it rotated upward again just before sinking - a three
right-hand thumb movie, wow!

. J

*torque - ghu3z. BpalaroIuii MOMEHT
*to resort to - mpuberaTs k (4eMy-11.) , 00pamaTscs K (4eMy-I1.)
*thumb rule - smmupuueckoe npasuio, "Ha r1a3ok"



(F) It’s hard to argue with the physics of a movie like this. Considering the action takes place
mostly in a computer simulation, flaws in physics can usually be dismissed as bad programming.
For instance, at the beginning of the movie a girl hacker jumps five feet off the ground and
pauses in mid air before kicking a policeman just below his neck.

What’s more, since the girl was about half of the cop’s mass and the collision of her foot
with him was largely elastic (it didn’t stick to him) she should have bounced* backward to
conserve momentum. In addition, we just can’t buy the explanation® of why the computer
system bothers to maintain not only the simulation but humanity. Supposedly, the computer
system needs people as a power source. This makes no sense.

The movie comes dangerously close to implying that the computer energy system is a
giant perpetual machine. This is clearly impossible according to the second law of
thermodynamics. So, this film definitely fails to meet its potential because it just can’t leave the
artificial science in the computer simulation along with the artificial intelligence.

\. J

G) A nasty gang of insensitive alieh

arrive in an intergalactic recreational vehicle
(RV) a quarter the mass of the Moon and
proceed* to systematically trash Earth. Just
having the aliens show up would totally
disrupt the natural order. In fact, an object

(H)

from around here. For instance, we have

with a quarter of the Moon's mass, parked in force field around an underwater city which
geostationary orbit would create a tide*- keeps water out but which a human who is

producing gravity force twenty-five times

: . over 80% water can walk through. In th
higher than the one caused by the Moon. This ° &

would flood coastal areas and disrupt® great battle scene, the bad guys drive up in
geological formations, resulting in earthquakes giant tanks and attempt to blast the good
and volcanic eruptions, not to mention extreme guys who are protected by their force field.

weather changes.
Moreover, these disasters of biblical
proportions would only be the beginning. If it

took the mother RV an hour to slow down, the laser beams. We won't reveal the ending of
energy released by its engines would be about the fierce* battle scene for those who

ten times greater than the entire luminosity of
the sun. We'd be fried before the aliens even

arrived. In the movie, however, we are nagging* questions. First, why would anyone
somehow miraculously spared from these design an android army which was entirely
INConveniences. dependent on receiving signals from a

Once inside the mother RV* the hero
connects his Mac to the alien computer.

The physics in this movie not only\
lacks simple logic, but it also seems to be not

This force field is transparent to visible light
but nevertheless repels* blasts of visible

haven't seen it, but we do have a few

mother ship in outer space? Second, why

a

e

Fortunately, the alien’s computer operating were none of the good guys smart enough to
system works just fine with the laptop. This figure this out and jam the signals?
proves an important point which Apple \ )
enthusiasts have known for years. While the
evil empire of Microsoft may dominate the *to repel - ¢us. oTTanKuBaTH
computers of Earth people, more advanced life- *fierce - »ecTOKHii

Qrms clearly prefer Macs. © ) *Nagging - BOPYIMBHIH, CEPAMTHI

* proceed to - mpucTynaTh, MPUHATHCS 3a (YTO-IL.)
*tide - npwnB U oTiHB (Ha MOpe, OKeaHe);
*to disrupt - pa3pbIBaTh, pa3pyiarb
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2. Answer the questions.

a) What is wrong with the sounds of explosions in the outer space?

b) Why chaos theory would be worth mentioning in explaining the dramatic climate change in the film?
c) What would be the most probable consequence of a thermal explosion on board nuclear submarine?
d) What makes the big screen portrayal of the Titanic sinking so realistic?

e) Why is it hard to argue with the physics of Matrix?

f) Why is it impossible to create a perpetual machine?

g) What natural disaster would be caused by a giant intergalactic recreational vehicle?

h) What is wrong with the force field in Star \Wars?

i) Which film do you think text G refers to?

Transformers Signs War of the Worlds

3. Work with a partner. Give Russian equivalents to these phrases. Consult a dictionary if necessary.

= to make matters worse (Text A)

= to have roots in sth (Text B) Study help
= to provoke a fair amount of thought (Text C) We remember new words much
= to play fast and loose with historical facts (Text D) more easily if we think about them

in relation to our own experience
and if they have some personal
meaning for us.

= to be a serious disservice to sb/sth (Text D)
= to fail to meet the potential (Text F)
= a disaster of biblical proportions (Text G)

® to lack simple logic (Text H)

4. Think of your own context in which you can use these expressions. Write down your own
sentences with them. Check them as a class.

5. Match the words in A with the nouns in B to make collocations used in the texts.

A B

1) chaos a) momentum
2) transmitl> b) simulation
3) jam/receive c) theory

4) laser d) principle
5) artificial e) machine

6) outer f) sound

7) geostationary g) signals

8) nuclear h) intelligence
9) perpetual i) beams

10) conserved j) orbit

11) linear and rotational k) space

12) Archimedes 1) explosion/contamination
13) computer m) velocity

Adot new vwabumrg to Your vooabuLarg notebooke, &

90



Discuss

>

Why do you think some of the experts and general public widely discuss the problem of bad
science in movies on the internet sites?
Does it make sense to criticize bad physics in movies? Why?/Why not?

Would you like to make any of the movie special effects a reality?

Focus on language

1. Read the sentences and study the models in the box.

= Einstein had another remarkably successful theory called General Relativity.

= Itisa classic sci-fi thriller, with fairly decent physics.

= |tis impossible for the sound to arrive simultaneously with the image of explosion.
= Unfortunately, the movie seriously alters physics.

Adverb Collocations
Adverbs often go with certain verbs and adjectives. Look at the examples below:

Verb + Adverb/Adverb + Verb Adverb + Adjective/Participle
to think quickly completely useless

to speak confidently unusually fast

to fully/thoroughly investigate badly/well organized

to strongly suggest/recommend widely accepted/applied

Look back in the texts, find and write down adverb collocations.

Complete the sentences with a suitable adverb from the box and translate them into Russian.

extremely perfectly remarkably clearly definitely  totally

highly seriously astonishingly systematically

a) My congratulations! Your project work is done just !

b) The process of flying a spacecraft to a distant target is complex.

¢) This movie alters physics.

d) I work with a -motivated team of researchers.

e) Thisis impossible according to the second law of thermodynamics.

f) The film fails to meet its potential.

g) In this movie aliens proceed to trash the Earth.

h) Just having the aliens show up would disrupt the natural order.

i) The equipment is in good condition for the experiment.

j) Pulsars are stars that emit very short bursts of radiation at precise repetition rates.

4. Make up 3-5 sentences of your own with the adverb collocations in the grammar box.
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SPEAKING

Work in small groups. Make a list of 3-4 action, adventure or sci-fi movies you have recently seen.

v" How would you rate them?

6P - good physics in general
PGP - pretty good physics
XP - obviously physics from an unknown universe

NR - unrated (when a movie is obviously a parody, fantasy, cartoon or

is clearly based on a comic book it can't be rated but may still have
some interesting physics worth discussing)

v' Are any laws of physics neglected in these films? Which ones?

SEASON—DNE

Sum up what exactly is wrong. Functional language Expressing opinions

Discuss as a class. I think/feel/believe (that) ...,

Make wuse of the Functional  Inmy opinion/view ...,

language box to express your It seemsfome that ..,

I completely/fully agree with/ that ...,

I am totally against/I strongly disapprove of /I completely disagree
with (the idea/suggestion/statement that) ...,

The thing that annoys me most is ...,

What I (dis)like about ... is (that) ...,

I am entirely in favour of ...

opinion.

WRITING

Write about an action, adventure or sci-fi film you have recently seen. Follow the guidelines.

*  When and where did you see it?

*  Why did you choose this film?

*=  What type of film was it?

* How would you rate the physics of the film? Why?

* Did you enjoy the film more or less than you expected?

*  Would you recommend this film?
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1. You are going to hear an interview with Dr. Marc Rayman, a scientist at the Jet Propulsion
Laboratory, speaking about the possibility of time travel. Before you listen answer the questions.

= Why is time thought to be a very mysterious thing?

= Have you ever heard of wormholes? What are they?

= Will it ever be possible to travel in time? Why?/Why not?

=  How would you imagine a Time Machine? How could it operate?

2. Check if you know the meaning of these words and phrases. Give their
equivalents in Russian. Use a dictionary if necessary.

= to be mind-boggling =  to prevent sb from doing sth
= empty space =  to consume energy

= space and time distortions =  to account for sth

= to be stationary = to take sth into account

= avalid theory = adistant target

= ashortcut through space-time = to make sth worthwhile

3. Listen to the talk. Does the speaker answer any of the questions in Task 1?

4. Listen again. Mark the statements T for ‘true’ or F for ‘false’. Correct the false ones and expand
on the true ones.

a) Albert Einstein’s theory of Special Relativity doesn’t allow for time travel. ( )

b) There is no speed limit for objects travelling through space-time. ( )

¢) When somebody moves through space-time with speed close to that of light, time goes slower for them
than for the people who stay on Earth. ( )

d) Einstein’s theory of General Relativity postulates that time passes much faster for objects in gravitational
fields. ( )

e) Intense gravitation of Black Holes and other exotic objects leads to space and time distortions. ( )

f) One can never travel to a time before the time machine was constructed. ( )

g) Dr. Marc Rayman thinks it is hardly possible to travel fast into the future. ( )

h) It is vitally important to take into account time distortions for precise spacecraft navigation throughout
the solar system. ( )

5. Sum up the information you have learned from the Listening exercise to give a detailed answer to
the question: “Is time travel possible?”

Discuss

» Does Dr. Marc Rayman sound convincing about the possibility of time travel?
» What sci-fi films about time travel have you seen? What kinds of Zime machines’are used
in these films?
» Which would you prefer - traveling to the past or visiting the future? Why?
> If you had a chance, what things would you definitely change in your past/your country’s
past/the planet’s past?
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1. Answer the questions.

*  What is teleportation?
=  Which field of physics studies the possibility of teleportation?

2. Read the text to find out more about the advances in the field of quantum teleportation.

TELEPORTATION: MOVING CLOSER TO REALITY?

Ever since the wheel was invented more than 5,000 years ago, people have been inventing new ways to
travel faster from one point to another. The chariot, bicycle, automobile, airplane and rocket have all been
invented to decrease the amount of time we spend getting to our desired destinations. But all these forms of
transportation share the same flaw: they require us to cross a physical distance, which can take from minutes to
many hours depending on the starting and ending points. If time and space could be eliminated from travel - we
could be transported to any location instantly, without actually crossing a physical distance.

Many of us were introduced to the idea of teleportation, and other
futuristic technologies, by the Star Trek television series (1966-1969).
Viewers watched in amazement as Captain Kirk, Dr. McCoy and others
beamed down to the planets they encountered on their journeys through
the universe.

In fact, to teleport someone, you would have to know the precise

location of every atom in a living body, which would probably violate the
Heisenberg Uncertainty Principle (which states that you cannot know both the exact velocity and the position of
an electron at the same time).

It was not until 1993, that the idea of teleportation moved out of the realm of science fiction and into the
world of theoretical possibility. Scientists at IBM, led by Charles Bennett, showed that it was physically possible
to teleport objects, at least at the atomic level. More precisely, they showed it could be possible to teleport all the
information contained within a particle.

The first historic demonstration of quantum teleportation in which photons (the basic units of light which
sometimes act like particles and sometimes like waves) were teleported occurred in 1997 at the University of
Innsbruck. This was followed the next year by experimenters at Caltech who did an even more precise
experiment involving teleporting photons. In order to teleport a photon without violating the Heisenberg
Principle, the Caltech physicists used a phenomenon known as entanglement. In entanglement, at least three
photons are needed to achieve quantum teleportation. The researchers created two entangled light beams -
streams of photons. They used these two entangled beams to carry information about the quantum state of a
third beam. The first two beams were destroyed in the process, but the third successfully transmitted its
properties over a distance of about a yard.

In 2004 physicists at the University of Vienna were able to teleport particles of light over a distance of
600 meters beneath the River Danube, using a fiber-optic cable, setting a new record. However, it was more
significant, when later that year, quantum teleportation was demonstrated not with photons of light, but with

actual atoms, bringing us a step closer to a more realistic teleportation device.
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In these teleportation experiments physicists start with two atoms, A and C. Then they introduce a third
atom, B, which starts out being entangled with C, so B and C are coherent. Now atom A comes in contact with
atom B. A scans B, so that the information content of atom A is transferred to atom B. A and B become
entangled in the process. But since B and C were originally entangled, the information within A has now been
transferred to atom C. In conclusion, atom A has now been teleported into atom C, that is, the information
content of A is now identical to that of C. Notice that the information within atom A has been destroyed. It
means that the information content of atom A (e.g. its spin and polarization) has been transferred to another
atom, C. In other words, when Captain Kirk beams down to an alien planet, an analysis of his atomic structure is
passed through the transporter room to his desired location, where a replica of Kirk is created and the original is
destroyed.

In 2006 yet another spectacular advance was made, this time involving a macroscopic object. Physicists at
the Niels Bohr Institute in Copenhagen and the Max Planck Institute in Germany were able to entangle a light
beam with a gas of cesium atoms, a feat involving trillions upon trillions of atoms. Then they encoded
information contained inside laser pulses and were able to teleport this information to the cesium atoms over a
distance of about half a yard. For the first time quantum teleportation was achieved between light-the carrier of
information and atoms, in other words, between light and matter.

Progress in teleportation was rapidly accelerating. In 2007 Australian physicists proposed a teleportation
method that did not require entanglement. They successfully teleported a beam of about 5000 particles.

In their approach, researchers took a beam of rubidium atoms, converted all its information into a beam of light,
sent this beam of light across a fiber-optic cable, and then reconstructed the original beam of atoms in a distant
location. This method opened up entirely new ways to teleport increasingly large objects.

In 2011 another major goal was achieved by researchers in Australia and Japan who successfully
teleported light waves. The information, in the form of light, was manipulated in such a way that it existed in
two states at the same time, and it was destroyed in one spot and recreated in another. Like Schrodinger's cat,
teleported light is both dead and alive. This new quantum teleportation breakthrough is considered to be a
major step toward building safe and effective quantum computers which may one day replace the familiar digital
computer sitting on our desks. Moreover, we might also have the ability to advance technology of all kinds in
untold ways via quantum computers. It would be an entirely new way of harnessing nature.

Given the progress we have made, when might we be able to teleport ourselves? Physicists hope to
teleport complex molecules or even a virus in the coming years. There is nothing in principle to prevent
teleporting an actual person, just as in the science fiction movies, but the technical problems facing such a feat
are truly staggering. In fact, it will likely take many centuries, or longer, before everyday objects could be
teleported - if it's possible at all.

Looking ahead, one day, one of your descendents could finish up a work day at a space office above some
far away planet in a galaxy many light years from Earth, tell his or her wristwatch that it's time to beam home for

dinner on planet X and sit down at the dinner table as soon as the words leave his mouth.

*Caltech - The California Institute of Technology

3. Build a time line of the stages in teleportation research.

1993
IBM
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4. Answer the questions.

a)
b)

c)
d)
e)
f)
9)
h)
i)
)]

Why have people always needed to invent new means of transport?

What is the main limitation of the existing means of transportation? How could teleportation help to
overcome it?

What does the Heisenberg Uncertainty Principle state?

When did scientists first suggest the possibility of teleportation?

How did the Caltech physicists manage to overcome the Heisenberg Uncertainty Principle?
What happens to the original object which is being teleported?

Why was the experiment performed at the Neils Bohr Institute so significant?

Will teleportation always require a phenomenon known as entanglement?

What promise does quantum teleportation hold for future computers?

Will human teleportation be possible one day?

Work in small groups. Look at the list of most common Sci-Fi Visions of the Future. Choose 3-5 of them
that you think will or will never happen/be developed in the future. Give reasons. Report your ideas to
the rest of the class. Make sure you use the language of predictions and deductions in the Functional
language box.

= Teleportation = Colonizing planets beyond solar system

= Time travel * Turning Mars into a habitable planet

* Flying cars * Materials for making you invisible

= People merging with computers » Artificial Intelligence reaches human levels
= Quantum computer = Nanobots to repair and heal people

» Space elevator * Cryogenic preservation of living people
Functional language Speculating, deducing and talking about the future

» The modal verbs must, may/may not, might/might not, can/can’t, could/couldn’t are used for drawing conclusions
and making deductions or expressing the degree of likelihood.

Modal auxiliary + Infinitive Other phrases

It must be ... It is definitely ...

Tt may (not) be .../Tt might (not) be ... It is (highly) probably ...

It can't be ../It could be ... May be it is .../Perhaps it's

*It must be means “I'm sure it is’. I think it's ../I expect ...

*It can't be means “I'm sure it isn't" It's improbable/doubtful/questionable

= Both be going to and will are used for predictions.

Will for a prediction that can be based more on an opinion than a fact.

e.g. I don’t think researchers will make quantum teleportation possible.

Be going to expresses prediction when it is based on a present fact. There is evidence that something is certain to

happen.

e.g. By means of LHC (The Large Hadron Collider) scientists are going to reveal the mysteries of the universe.
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Project Work

Conduct a Poll

1. Poll seven to ten people (your fellow students, faculty professors and researchers) to find their
answers to these questions:

Are you optimistic or pessimistic about the development of quantum teleportation? Why?/
Why not?

Could you name three futuristic technologies that are most likely to become a reality?

Which futuristic technology would you like to be implemented in the near future? Why?

2. Keep a record of the responses and any interesting comments from the interviewees.

Process and summarize the responses in a one-page report. Make sure to include any interesting
comments made by your respondents.

e

vuw

b
3

Functional language Presenting another point of view

\ Some of the people think that ...

Each of the interviewees believes that ...
Most of the people agree/disagree that ...
Hardly anybody/Nobody feels that ...
According to the majority of people ...
Two of ten interviewees say ...

° 50% of people point out that...

= Very few people/All the people claim that ... etc.

Summarizing

1. Read the text «KakoBbl 3a1aun HayuHo-panTacTuueckoii aureparypoi?» and highlight the
Russian equivalents to the English word combinations (1-10).

1)
2)
3)
4)
5)
6)
7)
8)
9)

huge technical capabilities

the amount of accumulated scientific experience

breadth of scientific research

to attract attention to not yet explored opportunities

to keep pace with state-of-the-art/cutting-edge science and technology

to compete with science in explaining and mastering the laws of nature and society
the use of scientific achievements

transformation of nature and society

social and psychological effectiveness of science in people's lives and minds

10) to be the essence of the present day science fiction

Add new VoaabuLar\d to Your \/oaabuLarg notebooke, &
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KaxoBEI 3ajaun HAYYHO"(PAHTACTHIECKOM JIMTEPATYPEL?

Braromapss ruranTckoMy OOBITY ¥ KOJOCCAJIBHBIM
TeXHUYECKUM BO3MOKHOCTSIM HayKa IIOJHAJJAach Ha HOBYIO,
Ka4YeCTBEHHO WHYIO CTYIIeHb. JTO, B CBOIO OY€peIb, OTPAKAETCS
B TIOBBINIIEHWHW HWHTEpeca K HAYYHO-PaHTACTHUECKOMY KAHPY
JATEePaTyPHI.

OmHako pgajieko He BCe YyYeHBIe U IIHCATENHN
IpPEeICcTaBIgioT cebe Bech 00beM HAKOIJIEHHOIO YeJIOBEYECTBOM HAYYHOTO OIIBITA, BCIO IIIUPOTY
HAYYHBIX MCCJIEIOBAHUMN U CKOPOCTh MX HApPACTAHMA!

B camom pmeme, smmmms Masiasg dacTh yiKe M3BECTHBIX (PAKTOB, SIBJICHMUN IIPHUPOILI
paspabaTeiBaeTcsa B HAYYHBIX HMCCIEHOBAHUAX. l'opasmo OoJblnasd MX YacTh IIPEeICcTaBJIgeT coboit
BO3MOYKHOCTD JJISI CAMBIX 3aMAHUYMBLIX B3JIETOB HAYKH. [IprBIeueHre BHUMAHNSA K OTUM U ellle He
HCCJIENOBAHHBIM BO3MOSKHOCTAM - OJHA M3 HAMOO0JIee Cepbe3HBIX 3a0a4 HAYYHO (PAHTACTHUECKOM
JIATEPATYPHI.

[losmanusa mmcatensa OOJKHBI OBITH HA YPOBHE IIEPeIHEro Kpas COBPEMEHHON HAYKH.
WHpIMu coBaMM, 9TO JOCTMKMMO TOLIA, KOIJA CaM IIMCATeNb SBJIAeTCS y4YeHLIM. Bor mouemy
HayJyHas (paHTACTUKA ¥ (PaHTACTHKA BOOOIIE He MOIKET COCTSI3aThCSI C HAYKOM B OOBSCHEHHUU U
OBJIAJEHNHU 3aKOHAMU IPHPOILI M 00IIeCTBA.

Meura 00 MCIIONB30BAHMN HAYYHBIX JOCTILKEHMH JId IIPeoOpasoBaHMS IMIPHUPOIEI,
o0IllecTBa M CaMOrO dYeJIOBEKa COCTABJIAET CYIIIHOCTH HACTOSAIIEeN HaydHoM ¢aHTacTuku. He
HOMYyJIAPU3AlNd, a COIMAJIHHO TICUXOJIOTHYECKasa HeMCTBeHHOCTh HAYKH B JKM3HH WM IICUXHKE
JII0Ael — BOT CYILIIHOCTh HAYYHOM (PAHTACTUKU HACTOAIIEI0 BPEMEHH.

2. Read the text again and summarize it in English using the word combinations in Task 1 and the

phrases for summarizing.

Look at the list of some words widely used in sci-fi stories and films. Which of them are familiar to you?

Give their Russian equivalents.

astrogate - to navigate in space
chrononaut - a time-traveller
hyperspace - a fictional plot device. It is typically described as an alternate region of

subspace co-existing with our own universe which may be entered using an
energy field or other device. Travel in hyperspace is frequently depicted as
faster-than-light travel in normal space

grey goo - a hypothetical end-of-the-world scenario involving molecular nanotechnology
in which out-of-control self-replicating robots consume all matter on Earth
while building more of themselves

kiloyear - one thousand years
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light sail

mass-driver

megayear

mindfood

needler

pocket universe

stellar engines

a spacecraft propulsion system using a vast reflective sail to harness the
radiation pressure of light

an electromagnetically driven launching system, proposed as a method of
propelling objects into space or over long distances

a million years

a substance taken as food or drink containing chemicals which increase one's
mental ability

a weapon that produces a very narrow beam of energy

a universe or reality completely separate from ours which is much smaller,
may have different natural laws, and may be artificially created

a class of hypothetical megastructures which use a star's radiation to create

usable energy

In this unit you have worked on the vocabulary on the topic: “Real science and science fiction”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.

movie special effects

artificial intelligence

to move out of the realm of science fiction
to violate a principle/theory

to disregard/contradict the laws of physics
to create a perpetual machine

futuristic technologies

transformation of nature & society

© © N o a0k~ w0 D -

a phenomenon of entanglement

10. to make a spectacular advance in sth

1. Cross out the odd word. Explain your choices.

a) film, portrayal, movie, picture
b) spacecraft, ship, automobile, navigation

c) simultaneously, rapidly, instantly, immediately

11.
12.
13.
14.
15.

16
17
18
19
20

huge technical capabilities

to make sth worthwhile

quantum teleportation

to provoke a fair amount of thought

to colonize planets beyond solar system
. to travel through space-time/a wormhole
. to merge with computers

. to prevent sb from doing sth

. to hold promise for quantum computing
. the world of theoretical possibility
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d)
€)
f)

certainly, definitely, surely, remarkably
velocity, acceleration, distortion, inertia

to pinpoint, to mean, to imply, to suggest

Give English equivalents to these Russian word combinations.

a)
b)
c)
d)
€)
f)
9)

MyTEIECTBHE BO BPEMEHH
HCKa)KEHUsI TPOCTPAHCTBA U BPEMEHH

TEXHOJIOruu Oy Iy1iero

npeHeOperaTb 3aKOHaM (PU3UKH

OBITH Ha yPOBHE MEPETHETO Kpasi COBPEMEHHON HAayKH
OTPOMHBIE TEXHUYECKHE BO3MOKHOCTH

00J1aCTh HAYYHOH (haHTACTHKH

Write the word and the Russian equivalent next to each transcription.

e.g. [1k'splouz(a)n ] — explosion — B3psiB

a)
b)
c)
d)
e)
f)
9)

['paerodoks]
[,simja'lerf(o)n]
[dr'sto;f(o)n]

['w3:mhouwl]

[kon figju'rerf(o)n]

['replika]

[ a:t'fif(o)l]

Complete the sentences with the correct adverb.

a)

b)

successfully vitally actually simultaneously instantly hardly

It is important to take into account time distortions for precise spacecraft navigation
throughout the solar system.

Rapid time travel into the future is possible because it will require extraordinary
amount of energy.

With teleportation technology we could be transported to any location

People have always wanted to travel without crossing the physical distance.
In 1998 physicists at Caltech teleported a photon.
This principle states that you cannot know the location and the speed of a particle.



UNIT 8
PHYSICS+OTHER SCIENCES

“The future of research is interdisciplinary, and it will quickly take us
into areas that today we cannot even foresee...”

Michael Tanner

Learning Objectives

In this unit you will:

Learn new terms and general science worols
Learn some Lolioms

vevisit different ways of expressing purpose
use key words for efficient reading

makre a presentation on some 'mterdisc'upL'mavH research tn phgs'ws

D N N N NN

write a prospectus for an interdisciplinary department at your faculty
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LEAD IN

1. Work in groups. Read the definition of ‘Physics’ and think how it is related to other sciences.

Fill in the diagram and comment on how physics contributes to other fields of knowledge.

Physics [ 'fiztks ] n — the science concerned with the study of matter and natural forces such as

light, heat, movement, etc.

Chemistry

Biology
\

Medicine

CS\CD Astronomy

2. Are there any interdisciplinary departments (e.g. biophysics ...) at your faculty/university?
What are they?

3. Would you like to specialize in any of these departments? Which one? Why?

4. Why is scientists’ interest in interdisciplinary research increasingly growing worldwide? Is it true

for your faculty?
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1. Match the headings (A-J) to the texts (1-9). There is one extra heading that you don’t need to use.

>

Fields in Medical Physics Education
Photonic Technology Applied in Medicine
Study of Our Planet’s Properties

Radio Nuclides Curing Diseases

Physics Laws ‘Rule’ in Other Sciences
Science Which Works Wonders

Great Mission in Solving Global Problems

. Advances in Physics Leading to Breakthroughs in Medicine

These Two Are Always Together

SN X amEY oW

Disciplines of Physics in the Study of the Universe

fl) One trend in all fields of science over the past century has been to explore ways in which the five basic
sciences (physics, chemistry, astronomy, biology, and earth sciences) are related to each other. This has led to
another group of specialized sciences in which the laws of physics are used to interpret phenomena in other

Celds such as astrophysics, physical chemistry and chemical physics, geophysics, and biophysics.

: -
ﬁ )'

3) When people think of the impact of science on medicine, they think of biology, they think of chemistry,
they may even think of ecology. But they rarely think of physics.

Yet advances in fundamental physics have been responsible for many of the most important
breakthroughs in medical science over the past half century. Think of magnetic resonance imaging, laser
surgery, even chemotherapy. All of them have relied on dramatic breakthroughs in our knowledge of
physics. Indeed medical physicists are responsible for the design and development of most high-tech
equipment used for the diagnosis and treatment of a broad range of diseases, including cancer and
cardiovascular and neurological disorders.

2
2) Photonics is the technology of generating and harnessing light

and other forms of radiant energy. Biophotonics uses photonic
techniques across a range of biology based applications, including

the therapeutic and diagnostic use of lasers in medicine and

biomedical instrumentation.
o Y

4) Atmospheric scientists study the Earth’s air pressure, temperature, humidity, and wind velocity, and they apply
physical and mathematical relationships to make short-range and long-range weather forecasts.

Physical meteorologists, for example, study the atmosphere’s chemical and physical properties; the transmission of light,
sound, and radio waves; and the transfer of energy in the atmosphere. They also study factors affecting the formation of
clouds, rain, and snow; the dispersal of air pollutants over urban areas; and other weather phenomena, such as the

mechanics of severe storms.
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5) ICTP (International Centre for Theoretical Physics) recognized the

relationship between physics and cutting-edge medical research and clinical

applications several decades ago when it organized its first College of Medical

Physics in 1983. Currently ICTP provides research and training for:

= Diagnostic radiological physics focusing on the use of x-rays, ultrasound,
radiofrequency radiation and magnetic fields.

= Radiotherapy physics focusing on x-rays, gamma rays, electron particle

beams and neutrons.

= Nuclear medicine physics focusing on the therapeutic and diagnostic
applications of radio nuclides.

» Medical health physics focusing on x-rays, electron and other charged
particle beams, and radio nuclides.

6) Astrophysics is the application of the theories and methods of physics to the study of stellar structure, stellar
evolution, the origin of the solar system, and related problems of cosmology. Astrophysics is a broad subject, so
astrophysicists typically apply many disciplines of physics, including mechanics, electromagnetism, statistical
mechanics, thermodynamics, quantum mechanics, relativity, nuclear and particle physics, and atomic and

molecular physics.

7) Only science, with physics as its foundation, can solve many
of the serious crises facing our society, such as global warming,
overpopulation, waning energy and other natural resources, and
the poisoning of our planet. Our leaders need to consult

scientists in their decision making.

8) A very typical definition of mathematical physics is the one given by the Journal of Mathematical Physics: "the
application of mathematics to problems in physics and the development of mathematical methods suitable for such
applications and for the formulation of physical theories."

This definition does, however, not cover the situation where results from physics are used to help prove facts in
abstract mathematics which themselves have nothing particular to do with physics. This phenomenon has become
increasingly important, with developments from string theory research breaking new ground in mathematics.

Eric Zaslow, professor of mathematics of North Western University, coined the phrase physmatics to describe these

developments, although other people would consider them as part of mathematical physics proper.
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r9) To gain perspective into how much physics hag
contributed to our life, consider the following
miracles from physicists: alternating current,
hydroelectric  power, electric motors, radio,
microwave ovens, satellites, radar, modern rocketry,
the solution of the DNA structure, nuclear magnetic
resonance, magnetic resonance imaging, X-rays,
lasers, transistors, light-emitting diodes,
oscilloscopes, television, holography, and the World
Wide Web (originally developed for high-energy

physicists), among many others.
. J

2. Make the right choice (a, b, ¢ or d) to answer the questions and complete the sentences.

1) Which of the following sciences is not an interdisciplinary one?

a) maedical physics
b) nuclear physics Study help
¢) mathematical physics

Answering multiple-choice questions
d) chemical physics 9 p q

e Read the text(s) quickly to get the

2) Photonics is the technology of generating and harnessing general idea of what itfthey isfare

different forms of radiant energy which is widely used in about.
a) laser surgery e Look at the first part of the question
b) magnetic resonance imaging and underline the key words.
c) microwave equipment e Don’t read options a-d yet. Find the
d) transistors part of the text the question refers to.
e Go through the choices and underline
3) Which is not true? Physical meteorologists study the key words.

a) the transfer of energy in the atmosphere. ¢ Choose the answer that fits best.

b) the atmosphere’s chemical and physical properties. * Keep in mind that the information may
c) decreasing energy and other natural resources. be rephrased. _
d) the formation of clouds, rain and snow. e Check your answer against the text.

4) Eric Zaslow coined the phrase physmatics ...

a) asasynonym to mathematical physics.

b) to describe the application of mathematics to problems in physics.

c) to describe developments in string theory.

d) to describe the field of abstract mathematics which uses results of physics for proving some facts.

5) Which of the statements is false? Diagnostic radiological physics focuses on the use of ........... for
medical purposes.
a) magnetic fields
b) ultrasound
c) x-rays
d) thermodynamics
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Focus on language

1. Study the words in the box and classify them under the headings (1-3):

1) Disciplinary science: physics
2) Interdisciplinary science: astrophysics
3) Disciplines of physics: electromagnetism

physical meteorology biophysics chemistry

ecology mathematics particle physics
photonics thermodynamics mathematical physics
physical chemistry quantum mechanics astronomy

statistical mechanics medicine chemical physics

2. Look back in the texts (1-9) in Reading and pick up more words to add to the lists under each
heading (1-3) in Task 1. Look them up in a dictionary for pronunciation and meaning.

Adol new voaabumq,j to your VDcabuLand notebook, &

Get real

Search the Internet and/or popular science magazines to find out more about current interdisciplinary
research projects involving physics in your country or worldwide. Choose the one you find most
interesting and prepare a Power Point presentation about it. Use these questions as the guidelines:

v" What is being investigated?

v" Who is doing the research?

v" How long has it been under way?
v

What are the purpose and novelty of the research?

Make your presentation in class and involve the rest of the group into discussion by encouraging them to

ask questions.

Functional language Dealing with questions
Could you repeat the question?/Well, the question is "..". Is that right?
T'll be dealing with that a little later on, so if you don't mind I'll answer this question then.
Does that answer your question?
I'm afraid I don't know the answer fo your question. Perhaps someone here can help us out?
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Focus on language

1. Read the sentences and translate them into Russian. Pay attention to the words in bold.

= The laws of physics are used to interpret phenomena in other fields.

= Medical physicists are responsible for the design and development of high-tech equipment used for the
diagnosis and treatment of a broad range of diseases.

= Consider the following miracles from physicists so that you could gain perspective into how much

physics has contributed to our life.

= What were your main reasons for joining this interdisciplinary project?
= |CTP organized its first College of Medical Physics in 1983 in order to provide research and training
for diagnostic radiological physics, radiotherapy physics, nuclear medicine physics, and medical

health physics.

2. Study the rules in the box and apply them for analyzing the sentences in Task 1 and Task 3.

Expressing purpose with

1) to/notto .
in order to / in order not to

to/ notto/ in order to / in order not to, so that and for

We use to/not to and in order to/ in order not to plus an infinitive when the main
clause and the clause of purpose have the same subject.

= |norder to/ in order not to is more formal than to/ not to.

2) so that =

We can use so that when the main clause and the clause of purpose have the same

subject or when the subject in each clause is different.
= We often use so that with can, could or other modal verbs and the main verb.
= We use so that when the purpose is negative ( so that ... won’t/wouldn’t)

3) for .

We use for with a noun or a gerund.

3. Match A with B to make sentences. Translate these sentences into Russian.

Example: In many cases physics is required to understand concepts in other sciences.
Bo mnozcux cnyuasx mpebyemcst (husuxa 0 ROHUMAHUSL KOHYENYULl 6 OPYeUx HAYKax.

A
In many cases physics is required
Attend several classes and seminars in other
departments
Physics is the science of sound and it is
required
Your lab report should be well-organized,
clear and easy to read
Physics requires students to use both right
and left brain regions
They should make employment opportunities
more visible

Stanford University has recently created
Interdisciplinary ~ Graduate  Fellowships
programme

I decided to apply for the position of a
university lecturer
New

applications are being developed

hardware and quantum-computer

B
for understanding how musical instruments work.
for translating complex verbal information into
pictures and finally into mathematical models.
to understand concepts in other sciences.
to provide funding for doctoral students
interested in interdisciplinary fields.
so that I could achieve a good balance of research
and teaching.
in order to model proteins, identify particular
things or people from among vast stores of video
to better the

properties of superconductors.

and images and understand
so that you could start socializing with colleagues

in other fields.

in order to convey information to the reader
rather than puzzle them.

so that students in interdisciplinary programmes
would have no doubts about their professional
future.
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4.

In this unit you will come across several idioms. Read the definition of the word ‘idiom” and match

idioms in column A with their meaning in column B.

Idiom is a group of words established by usage as having a meaning not deducible from those of the individual words.

e.g. to reinvent the wheel = to waste a great deal of time or effort in creating sth that already exists = u3o6peratsb

A

1) to break new ground

o

2) to come in a packet

3) to think out of the box

4) to pigeon-hole someone or something

5) to take advantage of something

6) to follow sb’s path/to follow in one's
footsteps

7) to have/maintain grounding in a subject

a)

b)

c)

e)

f)

g)

BCJIOCHIIC

B
to be available or exist in a particular way
decide that they belong to a particular class or
category, often without considering all their qualities
or characteristics
to make use of an opportunity
to know the basic facts or principles of that subject,
especially as a result of a particular course of training
or instruction
to think about sth, how to do sth, in a way that is
new, different or shows imagination

to do something innovative that is considered an
advance or positive benefit

to go in the same direction as somebody

5. Match the idioms (1-7) in column A with their meaning in Russian (a-g).

a)
b)
c)
d)
e)
f)
g)

3HATH OCHOBBEI IIpeJaMeTa

WJTHU 110 YbUM"TO CTOIIAM
BOCIIOJIB30BATHCA YeM-JIU00
HMeTh T'OTOBOE pelleHre

MBICJIUTH HECTaAaHIAPTHO, OPUTHMHAJIBHO

HaBeIlmnuBaTh HpJII)IRI/I/BHI/ICBIBaTB B OIIpeaeJIEeHHbIe paMKHU
CKa3aTh HOBOE CJIOBO/HAYATH HOBYIO CTpaHI/ILly/OTKpBITb HOBOE€ II0JIe JeATEJIBHOCTH

You will hear two people talking about their experience of interdisciplinary studies.

1. Listen to an interview with Paul Miller and complete the chart.

a) Name of the interdisciplinary programme
(first subject area + second subject area)

b) Advantages of doing interdisciplinary research
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¢) Personal qualities of people who choose interdisciplinary study

d) Job opportunities

e) Advice for students who are thinking of enrolling in an
interdisciplinary programme

2. Listen again and fill in the gaps in the interview extracts.

I am pursuing my 1) dissertation to develop an interdisciplinary graduate program in 2)

and management because I firmly believe that no 3) is perfect and no real world problem comes in a
0

Working at the frontier of two fields rather than only one can be particularly 5) but it provides the
perfect training ground for thinking out of the 6) , developing the ability to make links between
seemingly unrelated phenomena.

Besides success in interdisciplinary fields also requires the development of a common scientific

7) . Many of these graduates end up as consultants, contractors, entrepreneurs or writers — places
where they don’t have to be 8) . But I personally think that enrolment for interdisciplinary programs
will increase only if employment 9) become more visible.

3. Listen to an interview with Sue Stampe and answer the questions.

a) What does Sue think of having training in an interdisciplinary field?
b) What advantages and disadvantages of interdisciplinary studies does she discuss?

c) What conclusion does she come to at the end of the talk?

4. Choose the correct word from the box to fill in the gaps in the interview extracts. There are two
extra words in the box that you don’t need to use.

supervisors value proper opportunities boundaries
limitations polytechnic versus viability primary plus
I have tenure* in a 1) state university but it took me close to ten years to get my first tenure-track job.

I would have made different choices had I known that would be the result of working across fields. I have
taught in liberal arts colleges that 2) breadth, but they typically do not provide any 3) to
continue an active research program.

Besides young scholars are often discouraged by their disciplinary 4) from engaging in
interdisciplinary research projects until they have first qualified for and obtained positions in their 5)

field. As a result it is much harder to find 6) supervision in an interdisciplinary than in a disciplinary
area.

The key point to learn from all this is to see your future not as disciplinary 7) interdisciplinary, but
rather as one of disciplinary and interdisciplinary. Maintain your grounding in your sub discipline while
branching out across disciplinary 8) . Doing so will not only increase the 9) of your research
career; it will make it much more interesting.

* tenure - 6eccpounbiii kouTpakT - If you have tenure in your job, you have the right to keep it until you retire.

5. Listen to the interview again and check if you have completed the sentences correctly.
109



Discuss

In a small group discuss these issues and share
your ideas with the class.

» The first speaker in the listening task
says:
"No discipline is perfect and no real world
problem comes in a packet that's why
interdisciplinary education and research

seem to be inevitable."

Do you agree with this statement?

Give your reasons.

» The second speaker says that it is much

i harder to find proper supervision in an
. ON THE VERGE OF A MAJOR BREAKTIROUH proper sup

BUT [ f150 AT Ti7 POINT WHERE. cremiSTRY interdisciplinary field than in a
LEAVES oFF AYD PHYSKS BEKLINS, SO I'LL HAVE 70
DROP THG WHOLE TLUNGE” disciplinary area.

Is it true for your faculty/university?

» Are employment opportunities as good in interdisciplinary areas as in disciplinary fields in your
country?

» How do you understand the message of the picture? Comment on it.

Read the text about some advantages of interdisciplinary research.

Mark the statements T for ‘true’ or F for ‘false’. Correct the false ones and expand on the true ones.

a) Discipline-based research dominated in science for years but nowadays it has lost its
mainstream position. ( )

b) Only discipline-based approach results in outstanding advances in science. ( )

C) Nowadays the integration of information, techniques, concepts and theories from several
disciplines contributes to better understanding of many challenging problems. ( )

d) The field of ‘smart’ materials and structures is good evidence of successful collaboration among
researchers with backgrounds in different sciences. ( )

e) Interdisciplinary research projects are not popular world-wide because they require huge

financial and intellectual resources. ( )
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Realizing Benefits from Interdisciplinary Research

For much of the last century the route to success for most scientists involved identifying a
subfield within a discipline and then becoming an expert in it. For many scientists this approach still
works. Discipline - based research continues to provide the core of our knowledge about the universe
and has led to many fundamental breakthroughs in science.

But today, many of the exciting problems in science are too complex to yield only to a
discipline - based approach. They require the contributions of scientists from a number of different
fields, each bringing their expertise into interdisciplinary research.

Interdisciplinary research is a mode of research by teams or individuals that integrates
information, data, techniques, tools, concepts, and theories from two or more disciplines to advance
fundamental understanding or to solve problems whose solutions are beyond the scope of a single
discipline or field of research.

The Interdisciplinary Physics is the application of methods and tools of physics to other fields
of research, namely biology, chemistry, mathematics, astronomy, geology, economics, sociology and
others. An example is the current exploration of string theory by theoretical physicists and
mathematicians, in which the questions posed, have given fundamental new insights both to
mathematicians and to physicists.

Besides consider the field of "smart" or "intelligent" materials and structures. Here,
investigators with backgrounds in physics, chemistry, materials science, biology, mathematics,
computers, and engineering cooperate in developing human-made artifacts which sense and respond
to their environment by learning, adapting, and repairing themselves.

One great advantage of interdisciplinary science is that it allows people in different fields to

work together towards a common

i-LIMB HAND
. . T Individual motor
objective. Multidisciplinary programs for each digit

are now under way at many research S,
institutions across the world. At
Stanford University alone there are over
22 interdisciplinary research centers,

including the recently established BioX

program. This $210-million project
Fully articulated

combines the work of investigators from joints

phySlCS, chemlstry, b1010gy , €Ngineering, Sensors in socket pick up myoelectric
.. . . signals from arm muscles to make

and medicine in such areas as tissue full range of movements

SOURCE: Touch Bionics

engineering; single molecule analysis
and molecular structure; cognitive and systems neurosciences; imaging from molecules to humans;
and biocomputation. With the growth of the Web, many interdisciplinary programs have gone global,

making them both cross-cultural and cross-disciplinary.
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Summarizing

1. Read the text “Ha croike Hayk” and highlight the Russian equivalents to the English word
combinations (1-11).

1) complex and diverse

2) to study/understand sth in terms of chemistry/physics
3) high-quality breakthroughs

4) new sciences are emerging

5) at the frontier of traditional disciplines

6) to describe some class of material systems

7) to be regulated by the laws of physics

8) to be determined by physical properties of atoms and molecules
9) to be closely connected with sth

10) mathematical expressions

11) a united science of the future

Add new vocabulary to your vocabulary wotebook, &

Ha cTrike HayK

Oxpy:kaoImuii HAC MHUpP CJIOKEH W MHororpaHeH. [lo3HaTh ero HEBO3MOKHO C ITO3HUITHHA
TOJIBKO XMMHM, TOJBKO (PU3UKH, TOJBKO OHOJIorMM W T.n. KadvecTBeHHBIE IIPOPBLIBLI B PEIllEHNHN
mpobJieM HAYKH BO3MOKHBI IIPH HCIOJb30BAHHUM SHAHWM M METONOB MHOTHUX TPAaJHUIIMOHHBIX
OUCHHMILINHE. Tak BOSHUKAIOT BCE HOBBIE M HOBBIE HAYKH HA «CTBHIKE» TPATUIIMOHHBIX TUCIIHILINH.,

QOuanky WHOTIA HA3BIBAOT «PyHIaMEHTAIbHON HAYKOMW», ITOCKOJIBKY JPYTHe eCTeCTBeHHBIE
Haykn (0MOJI0OTHA, Te0JIOTHs, XMMHA U Jp.) OIMUCHIBAIOT TOJHKO HEKOTOPHIH KJIACC MATEPHAIBHEIX
cucTeM, TIOMUUHSAIONINXCA 3akoHaM Quauku. Hampumep, XuMusa M3ydaeT MOJEKYJIbBl U
o0pa3oBaHHBIE W3 HHUX BeINECTBA. XHWMHYECKHE JKe CBOMCTBA BeIeCTBA OMIPEeIeJISIOTC
JusuyeckruMy CBOMCTBAMH ATOMOB K MOJIEKYJI, OIIMCBIBAEMBIMU B TAaKUX pasgesax (PH3HKH, KaK
TEePMOIMHAMHUKA, dJIEKTPOMATHETU3M U KBAHTOBASA (PU3UKA.

Efx,y.z2) = —

Ad; g Ouavka TEeCHO CBA3aHA C  MaTeMaTHUKOW:  MaTeMaTHKa
2ea g (B2 ) IIPeOCTaBJIsIET AaIlapar, C IIOMOIIbI0 KOTOPOTO (PM3WYECKUe 3aKOHBI

20 / _RdR MOT'YT OBITH TOYHO copMmyipoBanbl. Ou3nUecKkrne TEOPUH IIOYTH BCErIa

[ : ] dopmynupyoTcs B BUJe MaTeMATHYECKUX BBIpAKEHUIN, TIPUUIEM
0 HUCHOJIL3YIOTCA 0o0Jiee CJIOKHBIE pas3fesbl MaTeMaTUKH, YeM OOBIYHO B

>|‘§
a-
1%

) apyrux Haykax. VI maobopor, pasBuThe MHOTHX 00JacTedl MaTeMaTUKU

(S

%o |7] CTHMYJIMPOBAJIOCH IIOTPEOHOCTAMU (PU3UUECKUX TEOPUIA.

——nﬁ OmuH ®3 BaKHBIX MIyTel B3aMMOIEHCTBMS HAYK - B3aMMOOOMEH
MeTOoIaMH U IpueMaMM UCCJIeI0BAHUS, T.e. IIPUMEeHeHe MeTOI0B OJTHUX HaYK B JPYTUX.

Muorue cremuaancThl CUNTAIOT, YTO Hanbojee OBICTPOro PocTa M BaMKHBIX OTKPBITHUI ceidac
caeayeT OXHUIATh KaK pa3 Ha ydacTKax '"cThIka', B3aMMOIIPOHUKHOBEHHS HAYK U B3aUMHOTO
oboraimeHnss WX MeTOJaMU WM IIpHeMaMH WCCJIEIOBAHHS. JTOT IIPOIecC OObeqUHEHWS YCUJINN
PaA3IMYHBIX HAYK JJIS PEITeHN BAKHBIX TPAKTUIECKUX 3aaY ITOJIyJaeT Bce 0oJIbIllee pa3BUTHE U
CII0co0CTBYET (DOPMUPOBAHUIO «SAUHON HAYKU OYIyILLero».

2. Read the text again and summarize it in English using the word combinations in Task 1 and the
phrases for summarizing.
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Get real

Search the Internet site and/or prospectus of your university. Collect information about several
interdisciplinary departments at your faculty/university. Choose the one that is most interesting for
you and find information about:

v’ the date of its foundation and the leading researchers
v the major areas of current research, scientific objectives and accomplishments
v’ the facilities of the department (laboratories, equipment, research schools and traditions, etc.)

Present your findings to the class. Follow the guidelines in the Study help box.

Study help Structure of a presentation

Introduction (takes 10% of the time)
o Greet the audience and introduce yourself
o Introduce the subject of your presentation, give purpose and main points
o Try to capture interest (by asking a question, giving some quotation or surprising fact)

Main part (takes 80% of the time)
o Have 3 or 4 main points (not more)
e Have signposts and summaries
o Give examples

Conclusion (takes 10% of the time)
e Summarize what you’ve said
e Thank for attention
e Invite questions

Project Work

. Functional language  Presenting somebody’s opinion
Work in groups of four.

Tt surprised us to learn that most students/professors, etc...
The majority of students/people/interviewees think that ...
A few students/of my friends have got mixed feelings abouft...

1. Analyse the information about several
interdisciplinary departments
presented by your fellow students in
the Speaking task. Summarize this
information as a one-page poster.

A number of students/people/interviewees are in favour of ...
What we find really astonishing (about) ... is ..., etc.

8 2. Using your group poster conduct a survey to find out which
. interdisciplinary fields attract your respondents most.
(Decide which group you will interview — undergraduate,
graduate or postgraduate students or your university
teachers). Note down the reasons they give in favour of a
particular field and the most interesting comments.

3. Analyze your findings and make a bar chart like the one in
Task 2 reflecting your survey results. Present this
information to the class using the phrases from the
Functional language box.

. ]

an interdisciplinary field
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WRITING

Write a group report on the results of your survey. Make use of the Survey Report Form.

Study help A survey report

To write a survey report, follow these steps:

1. Outline the purpose of performing your survey - detail why this survey was developed, who developed this survey
and what outcome you expected.

2. Define how the survey was performed - fully describe how you chose your survey takers, questions asked and any
other relevant information.

3. Gather your statistical information and organize this into a table, bar chart or graph that can be visually understood
by the reader.

4. Write a conclusion that sums up your findings.

A survey: .....

Introduction & Objective

....................................................................................

.....................................................................................

.....................................................................................

Conclusions
Visual representation of the statistical data
(a table/bar chart/graph)
Name ....ccooovvvviiiiiiiinniennnn.
Date .....cooovvviiiiiiiiiiiiinn,
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The words in the table can be useful when you speak about interdisciplinary sciences and research.
Find their proper equivalents in your language.

Discipline is an area of knowledge or field of study that is taught and researched at the college
or university level.
Disciplinary refers to knowledge associated with one academic discipline or profession.

Multidisciplinary

refers to knowledge associated with the mixture of academic disciplines in that each
discipline retains its methodologies and assumptions without change or development
from other disciplines.

Interdisciplinary

refers to new knowledge or one single discipline which resulted from combining two
or more academic fields. An interdisciplinary field crosses traditional boundaries
between academic disciplines as new needs and professions have emerged.

Transdisciplinary

refers to a research strategy that crosses many disciplinary boundaries to create a
holistic approach. It applies to research efforts focused on problems that cross the
boundaries of two or more disciplines, such as research on effective information
systems for biomedical research (see bioinformatics), and can refer to concepts or
methods that were originally developed by one discipline, but are now used by
several others, such as ethnography, a field research method originally developed in
anthropology but now widely used by other disciplines.

Crossdisciplinary

refers to knowledge that explains aspects of one discipline in terms of another.
Common examples of crossdisciplinary approaches are studies of the physics of music

or the politics of literature.

In this unit you have worked on the vocabulary on the topic: “Interdisciplinary Physics”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.

1. to interpret phenomena in other fields of science 11. to have nothing to do with

2. design and development of high-tech equipment 12. to break new ground in sth

3. therapeutic and diagnostic use of sth 13. to become increasingly important

4. advances in fundamental physics 14. to come in a packet

5. to be responsible for sth 15. to prove relevance to practice

6. to work together towards a common objective 16. to think out of the box

7. to make short-range and long-range forecasts 17. to give new insights to sh

8. to recognize the relationship between physics 18. to rely on dramatic breakthroughs in our
and cutting-edge medical research knowledge of physics

9. to provide research and training for sth 19. to be under way

10. formulation of physical theories 20. to be at the frontier of several disciplines
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1.

Cross out the odd word. Explain your choices.

a) advances, approaches, breakthroughs, insights

b) scientist, supervisor, scholar, researcher

c) ecology, thermodynamics, electromagnetism, relativity
d) cutting-edge, diagnostic, therapeutic, clinical

e) to integrate, to work together, to explore, to cooperate
f) equipment, tool, artefact, device

Give English equivalents to these Russian word combinations.

a) TepameBTHYECKOE U JHATHOCTHUECKOE MCIOIb30BAHUE JTa3ePOB
b) cranoBuThCs BCE Golee BaKHBIM

C) MBICIUTh OPUTHHATIBHO/HE AyMaTh MabJIoHAMU

d) 1enath KpaTKOCPOUYHBIE U OJATOCPOUYHBIE TIPOTHO3BI

€) paboTaTh COBMECTHO JUTst OOIIIeH metu

f) Ha cThIKe HECKONBKUX AUCIUIIHH

g) He UMETh HUKAKOTO OTHOIICHHS K 4eMY-TH00/KOMY-ITHO0

Write the word and the Russian equivalent next to each transcription.
e.g. [, mta disipli'n(a)ri] — interdisciplinary — MmexxaucuumnInHapHbIi

a) ['altrosaund]

b) [hju:'midsti]

c) [vr'losrti]

d) [fran'tio ]

e) ['mju:tron]

f) [meg'netik 'rezonons 'tmidsim ]

g) ['su:povaizs ]

Put two sentences together to make up a sentence of purpose.

Use to/in order to / for doing something / so that.

Example: My friend chose the Physics Department. He had several reasons for that.

My friend had several reasons for choosing the Physics Department.
Two Research Institutes signed the collaboration contract. Now scientists in different fields can work
together towards a common objective.
| wanted to get the top grade at the exam in Mathematical Physics. | had to work hard.
At my department lab classes are widely used. In these classes we practise the application of physical
laws and logic to real cases.
Before you come to the laboratory, study carefully the laboratory manual. You can plan in advance how
to use your time effectively.
In the lab follow all written and verbal instructions carefully. In this way you will avoid all possible
accidents.

Galileo pioneered the use of experimentation. It helped him to validate physical theories.



UNIT S

CAN PHYSICS HELP SAVE THE WORLD?

“It is easier to denature plutonium than to denature the evil spirit of man.”

Albert Einstein

Learning Objectives

In this unit you will:

v’ learn the vocabulary connected with global issues

v’ practice word formation

v revisit Relative clauses

v vead for specific information

v talk about humankind global problems and their solutions

v\ write an opinion essay based on a quotation
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LEAD IN

1. Discuss and answer the question: Do we live in a ‘wonderful world’? Why? / Why not?”
Work in two groups.

Group 1 What makes our world wonderful?

Brainstorm your ideas to answer the question: L, 1 Landl
What makes our world wonderful? RTINS, WIRPIEROREs, o)

Make notes of your ideas and be ready to comment on Vo
each item on your list in class. j

Group 2

Brainstorm your ideas to answer the question:
What problems exist in this ‘wonderful world’? ‘
Fill in the diagram below and be ready to comment on it.

Global problems of humankind

[ Incurable diseases (aids, cancer, diabetes, etc.) 1

Environmental issues 4[ Global warming }

|

READING

1. Read the text “What threatens our world?” and match paragraphs (A-F) to the pictures (1-6).
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Sea Ice Minimum 1979

WHAT THREATENS OUR WORLD?

Today our planet is in a serious danger. The current state of environment has reached a crisis point. Air,
water and soil pollution; global warming, ozone layer depletion, deforestation, nuclear and industrial waste,
plants and animals extinction are among the most burning global issues.

[T We are fast approaching a crisis where the world’s demand for energy will outstrip the resources
that are available to produce it. Moreover, the best scientific evidence suggests that burning fossil fuels is
responsible for the global warming that we have witnessed over the past century. The problem is that apart
from nuclear power, we still lack any truly viable ways of producing energy on a large scale that do not rely on
burning oil, coal and gas. It is one of the biggest challenges of the 21*" century: how can the world's ever-
increasing demand for energy be met without causing further damage to the environment?

[3] 1t hardly ever occurs to us, but "water" also has its limits, especially drinking water. Since 1975 the
demand for water has doubled worldwide. The lack of pure potable water is a fact for approximately 900 million
people! Every day 20.000 up to 30.000 people die from lack of pure water, that's one every 8 seconds. Many of
these are children. According to some statistics two people in three across the world will face water shortages
by 2025. Many of these people will be forced from their homes to seek clean water supplies elsewhere.

[(8) We can no longer ignore the evidence of environmental erosion: the destruction of tropical forests,
home to over half of the planet’'s species; the shrinking of natural habitats due to demographic and urban
growth; the slow death of coral reefs, nearly one-third of which have already disappeared or suffered serious
damage; the sharp decline in the numbers of large wild mammals. Today, we know that nearly 16,000 known
species are directly endangered. Our generation is probably the last with the power to stop this destruction
before we reach a point of no return.

[5)] We still, live, as all our ancestors have done, under the threat of disasters that could cause
worldwide devastation: volcanic super eruptions, asteroid impacts and others. Consider the catastrophic tsunami
in December 2006, which began 350 km off the north-western tip of Sumatra in Indonesia and spread quickly
across the Indian Ocean killing some 300 000 people in Southeast Asia. In total, citizens from more than 30
countries were affected, with Sweden - a country far from the Indian Ocean - alone losing more than 550 lives.

[(3] Cancer, according to recent reports, kills more people than do road accidents and air accidents put

together. Cancer has become the most dreaded killer disease, striking more and more people.

119



Cancer is a double-edged sword. It strikes a patient physically and it causes tremendous mental trauma. It is
very hard indeed to accept the fact that one has cancer. Then follow the long courses of treatment -
chemotherapy, surgery and radiation. They say cancer is curable if detected early. Early detections do occur but
these constitute a very low percentage of the total number of cancer cases detected.

[(3) Scientists and researchers from various fields tell us that the effects of climate change could be far-
reaching, and, in some cases, cause serious problems. For example, rising temperatures could increase pollution
and reduce air quality in heavily populated urban areas, leading to an increase in respiratory and cardiovascular
diseases. Moreover global warming will have economic implications. Among them are expensive clean-up
operations from the possible increase in extreme weather such as more frequent and heavy rain falls in some
regions, causing rivers to flood.

Coping with the world's most serious challenges will require a variety of solutions and contributions from
researchers from a wide range of disciplines. Science — and physics in particular — can play a major role in

solving the problems facing humanity.

2. Read the text again. Mark the statements T for ‘true’ or F for ‘false’. Correct the false ones and

expand on the true ones.

Study help Reading for specific information

a) The amount of the available fossil fuel resources el 7 et Al weeiine e 1

doesn’t meet the world’s increasingly growing words. Read the text to get the gist. Read again
carefully. Look for synonyms/opposites or

) ) words/phrases with similar/different meanings
b) Except for nuclear power there is no other viable o the key words in the statements.

demand for energy. ()

alternative to fossil fuels. ()

¢) Nowadays the humankind needs 20% more drinking water than it used to in the 1970s. ()

d) In a few decades there will start a big migration of nations caused by people’s search for clean
water supplies. ()

e) Forest destruction, overpopulation and urbanization lead to the decrease in the number of the
planet’s species. ()

f) Unlike their ancestors people can now monitor natural disasters much better and as a result such
catastrophes no longer bring worldwide devastation. ()

g) Road and air accidents kill more people than cancer. ()

h) Climate change, and global warming in particular, has undesirable consequences for the world

economy and people’s health. ()

Focus on language

1. Study the words and word combinations in the box and classify them under the headings (1-2).
Give their Russian equivalents.

Example:
1) Problems threatening humankind: global warming

2) Disastrous consequences: increase in extreme weather
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energy crisis

damage to the environment

lack of pure water

increasing demand for energy

water shortages

environmental erosion
destruction of tropical forests
shrinking of natural habitats

decline in the number of species

climate change

worldwide devastation

volcanic eruption
economic implications

asteroid impact
catastrophic tsunami
expensive clean-up operations
death of coral reefs
cancer

mental trauma

rising temperatures
increase in diseases
heavy rain falls
pollution

reduced air quality
endangered species
flood

2. Complete the table. Turn the words given in the table into verbs, nouns and adjectives.

Use a dictionary if necessary.

VERB NOUN ADJECTIVE
damage
challenge
increase
reliance
destroy
erosion
developing/developed
urban
contribute
pollute
decline
threat
endanger
devastation
(in)curable
reduce
contamination
(non)renewable

Adot new vwabutarg to Your vooabuLarg notebooke, &
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3. Fill in the gaps with the right form of the words in capitals.
Study help ~ Word formation
Read the sentence to get an idea what it is about. For each gap decide what part of speech the missing word is
e.g. noun, verb, adverb, participle, etc. You may need to write the word in the plural or with a negative
meaning. Think of prefixes and suffixes. Fill in the gap(s). Check the spelling. Read the completed sentence to
check if it makes sense.
a) The difficulty of putting our ideas into practice ........ us to find a CHALLENGING
new method.
b) We are worried by the ......... amount of carbon dioxide in the INCREASE
atmosphere.
c¢) These days, a lot of ......... animals are being killed by hunters and DANGER
poachers.
d) The existence of nuclear weapons poses a serious ........ to the future THREATEN
of the world.
e) More money should be given to do medical research into ........ CURE
diseases, such as Alzheimer’s.
f) Many rivers and lakes have been badly ........ by industrial waste. CONTAMINATION
g) The ......... number of whales in the oceans is one of the major DECLINE
concerns for marine biologists.
h) When fuels like oil and gas are being burned they release ....... , POLLUTE
which trap heat in the earth’s atmosphere.
i) It is very expensive to restore historical structures and buildings DAMAGE
......... by acid rain.
j) The ........ of the protective ozone layer has caused many more cases REDUCE
of skin cancer.
k) Fossil fuels pollute environment and are not ...... , SO once we have RENEW
burned them all up, there will be no more.
Discuss
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> Which of the threats described in the text “What threatens our world?” are true for your

country?

> Are there any solutions to these problems? What are they?

» Which fields of science could help to solve some of the global issues? In which way?



1. Listen to an interview with Professor Steve Cowley from the Culham Fusion science centre in
Oxfordshire talking about cleaner nuclear energy production. As you listen complete the tasks (1-6).

1) Match the words with their definitions.
1. fusion 2. fission

a. splitting very big atoms, nuclei of atoms
b. joining very small atoms together to make bigger nuclei

2) Why is it not easy to get two small atoms really close to each other so that they stick together?
3) What two types of forces are there inside the nucleus? How do they act?

4) What are the names of the two kinds of hydrogen in the picture?

D (*H) T (°H)

D

5) What two things are needed to make fusion happen in a laboratory experiment?

6) Why is fusion viewed as a clean source of energy?

2. Fillin the gaps in this interview extract with the words from the box. Listen again and check.

splitting iron stick short nuts and bolts
powers nuclei stable grab long gain
joining hydrogen same repulsion medium-sized

Chris - Welcome to the Naked Scientists. How does fusion differ from fission, the thing that
1) the nuclear power stations we have here in Britain?

Steve - Behind all these ways of making energy is the fact that the most Study help Gap-filling

2) _ nucleus of an atom happenstobe 3) __, right in the Read the text through to get an
middle of the periodic table. It's a 4) _ nucleus. Any way you can go  idea of what it is about. Read
towards it you can 5) ___ energy. Fissionis 6) ___ very big  again and focus carefully on the
atoms, nuclei of atoms to go towards iron. Fusionis7) _~ very small words before and after each
ones together tomake bigger8) _  to go towards iron. gap. Choose the word that fits
It turns out that the easiest reactions to do with fusion are to join best. Read through the
9)__ together to make helium. completed text again to check
Chris - Let’s look at the 10) of the fusion process then. LU GRS

Steve - The problem with fusion is that in order to get them to 11) together you have to get them
really close. There's a force in the nucleus which is called the strong force. It only acts over a very

12) distance. There's another force which is the electric force which acts over a 13)

distance. When you've got two nuclei far apart they repel each other because they're the 14) charge.
Two nuclei are both positive charges. They repel. When you get them really close together they 15)

each other and stick. To get them that close you have to get over that 16) all the way.
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1. Work in pairs. Discuss the question.
v" Can physics help solve any of the global problems of humankind? Which problems and in which way?

2. Read the extracts (A-G) to learn more about the potential of physics for solving global problems.
Compare the information in the extracts with your answers to the question in Task 1.

A) Physics will play a critical role in ‘sustainable development'.
Taking clean water as an example, membranes that are made .
from carbon nanotubes can be used to block the passage of
bacteria, viruses, heavy metals and other pollutants. They can T

therefore be used as effective filters for purifying water. Several N &~ &% '299 N
laboratory experiments have demonstrated that carbon- l . l & &
nanotube filters can remove viruses 25 nm in size from water, . o & c%
as well as larger pathogens such as E. coli and Staphilococcus I I J £
aureus bacteria. Carbon nanotubes can also withstand a - 5%

4

relatively high temperature, which means the filter could be
unclogged periodically by heating it; conventional polymer- N0 SOUMMRIECISONOGY
based water filters, in contrast, are destroyed if heated.

B) There is a need for research into new reactor designs and

Deuterium Heélium . .
alternatives to the conventional nuclear-fuel cycle. In the

®

O Fusion longer term, fission could be replaced by fusion power. Fusion
\ - / power is believed to have significant safety advantages over
/g\ reactor there is no possibility of runaway heat build-up or

& © large-scale release of radioactivity, little or no  atmospheric

Tritium Nauton pollution, the power source comprises light elements in small

current power stations based on nuclear fission. In a fusion

quantities, the waste products are short-lived in terms of
radioactivity. A commercial fusion reactor is unlikely to
become a reality until about 2050, however.

C) Particle physicists spend most of their time exploring the fundamental properties of matter,
often with accelerators that cost hundreds of millions of pounds. However, some are also engaged
in a more down-to-earth activity — developing new technology for medical applications.
Technologies originally developed for experiments in particle physics are being used to diagnose
and treat cancer. The devices are designed to ensure that a patient undergoing intensity modulated
radiotherapy (IMRT) receives precisely the right dose of radiation. IMRT involves dividing the cross-
sectional area of an X-ray beam into segments of different intensities. This allows clinicians to vary
the radiation dose across a tumour, and more precisely match the shape of that turmour. It also
means they can reduce the impact of radiotherapy on healthy tissue.

124



D) Meeting the world's energy demands in an environmentally
acceptable way will require the development of new sources of
renewable energy. There is, however, one very big problem: renewable
energy is currently much more expensive than other sources of power.
Reducing the cost of renewable energy is a challenge for researchers
from a wide range of disciplines, including mechanical and electrical
engineering, materials science, physics, chemistry and, occasionally,
biology. Physicists have a much greater involvement in areas where
more fundamental research is required. Chief among these areas is
photovoltaics. Photovoltaic cells are semiconductor devices that convert
sunlight directly into electricity.

E) More research is needed on thermovoltaic cells, which are
sensitive to infrared (heat) radiation, rather than visible light,
and have potential to handle far greater power densities than
standard cells. Thermovoltaics can convert solar energy and
also capture waste heat from existing industrial and electricity-
generating processes. Heat in a solar thermal system is guided
by five basic principles: heat gain; heat transfer; heat storage;
heat transport; and heat insulation.

F) Many renewable sources, however, can only generate electricity at certain times, such as
when it is windy or sunny; so much of the energy produced will need to be stored. At present,
physics-based companies are carrying out considerable research and development in energy-
storage technologies, such as utility batteries, fuel cells, flywheels, superconducting magnets,

compressed-air storage, pumped hydropower and super capacitors.

G) Technology developed by particle physicists has already led to
a number of breakthroughs in medical imaging, including positron
emission tomography (PET), magnetic resonance imaging (MRI),
computed X-ray tomography (CT) and molecular imaging.

The various existing imaging technologies differ in five main
aspects: (1) spatial resolution; (2) depth penetration; (3) energy
expended for image generation; (4) availability of
injectable/biocompatible molecular probes; and (5) the respective
detection threshold of probes for a given technology. In addition,
linear accelerators are used to provide energetic photons for
radiotherapy.
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3. Choose the best answer (a, b or c) to complete the sentences (1-6).

1) Carbon nanotubes...
a) can kill bacteria and viruses in drinking water.
b) get destroyed under high temperature.

c) canimprove the efficiency and durability of water purifying filters.

2) Fusion power ...
a) is being used on most nuclear power plants nowadays.
b) has essential security advantages over currently used technology.

c) will replace fission power in the near future.

3) Nuclear power...
a) might become mainstream in a few decades because fission would be replaced by fusion power.
b) produces radioactive waste that cannot be utilized.

c) could never become a good solution to energy crisis.

4) Medical technologies based on developments in particle physics...
a) require huge financial investments.
b) allow doctors to effectively control the radiation dose for oncological patients and get detailed
imaging of some organs.

c) focus on diagnostics rather than treatment.

5) The main problem with renewable energy is that...
a) it cannot be stored.
b) now it is less cost efficient than fossil fuels.

c) itrequires the development of energy storage technologies.

6) Photovoltaic and thermovoltaic cells ...
a) aresimilar.
b) are absolutely different.

c) are both used for generating electricity from solar energy.

Focus on language

1.
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Read the sentences and translate them into Russian. Pay special attention to the words in bold.

Photovoltaic cells are semiconductor devices that convert sunlight directly into electricity.

The catastrophic tsunami in December 2006, which began 350 km off the north-western tip of Sumatra in
Indonesia, spread quickly across the Indian Ocean and killed some 300 000 people in Southeast Asia.
Physicists have a much greater involvement in areas where more fundamental research is required.
Carbon nanotubes can also withstand a relatively high temperature, which means the filter could be
unclogged periodically by heating it.



Study the rules in the box and apply them to analyze the sentences in Task 1. Use these rules to

make up sentences in Task 3.

Relative clauses with which, that, who, whose , where, when and why

Relative clauses begin with a relative pronoun or a relative adverb.

We use:

Who(m)/that to refer to people.
The man whof/that is talking to a student is our new physics teacher.
Which/that to refer to things.

The proposed research will concentrate on developing a robot which/that is able to gather readings in
three dimensions.

Whose with people, animals and objects to show possession.

A good lab assistant is the one whose equipment works well.
That’s the device whose parts were destroyed by fire.

When/that to refer to a time.
That was the year (when/that) Albert Einstein formulated his famous relativity theory.
Where to refer to a place.

The Cavendish laboratory where Pyotr Kapitsa worked with Ernest Rutherford belonged to the
university of Cambridge.

Why to give a reason.
The reason (why) the experiment failed is still unclear.
If relative clauses give essential information they do not have commas.
With fusion we aim to produce a power that has no long-lived radioactive waste.

If relative clauses give extra information that can be left out, they have a comma before the clause
and a comma or a full stop after it.

My junior brother wants to study in Boston university, where | did my postgraduate course.
Who, which and that are not omitted when they are the subject of the relative clause.
The man whof/that is talking to a student is our new physics teacher.
Who, which and that can be omitted when they are the object of the relative clause.
The book (that/which) he is reading now is about great space explorers.
Which can be used in a relative clause to refer to the whole sentence.
Acid rain makes soil highly acidic, which leads to the drying and death of forests.
What is used in relative clauses to mean the thing that.
What the lecturer said about the consequences of acid rain was shocking.

Whom, which and whose can be used in expressions of quantity with of
(some of, many of, half of, etc)

She got a lot of job offers, most of which were from IT companies.
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3. Join the sentences using who, that, which, whose, when or where.

Example:
She suggested an idea. It was interesting.

The idea (which/that) she suggested was interesting.

a) Isaac Newton was an English physicist, mathematician, astronomer and philosopher. He
formulated the Law of Universal Gravitation.

b) Vehicle exhausts contain nitrogen oxides, hydrocarbons and other chemicals. They are
hazardous to health and the environment.

¢) The idea of nanotechnology was born in 1959. In that year Richard Feynman gave a
lecture exploring the idea of building things at the atomic and molecular scale.

d) Acid rain assaults buildings and water pipes with corrosion. It costs millions of dollars
every year.

e) The ancient Romans built their famous aqueducts to take the waste out of the city. They
understood the connection between sewage and disease.

f) The atmosphere is the layer of gas. It surrounds the earth.

g) The evidence of environmental erosion is the slow death of coral reefs. One-third of coral
reefs have already disappeared or suffered serious damage.

h) Nuclear power stations are not carbon free. At these stations fossil fuels are needed to run
the nuclear cycle.

1) Nuclear power is a mature technology. Its reliability has been proven over years.

j) Over the past century we have witnessed global warming. Global warming is caused by
burning fossil fuels.

k) Intensity modulated radiotherapy (IMRT) allows clinicians to vary the radiation dose
across a tumour. It means that doctors can reduce the impact of radiotherapy on healthy
tissue.

1) These technologies are now being used to diagnose and treat cancer. They were originally
developed for experiments in particle physics.

m)The nucleus has a force called the strong force. It only acts over a very short distance.

n) Experimental nanotechnology appeared only in 1981. In that year IBM scientists in
Zurich, Switzerland, built the first scanning tunneling microscope.

Get real

Search the Internet and/or popular science magazines to find out more about the global problems
threatening humankind. Choose the one you find most disastrous and prepare a PowerPoint presentation
about it. Make use of these questions:

What causes this problem?
What are the disastrous consequences?

What are the possible solutions?

LSRN RN

How can physics contribute to the solution of the problem?
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Make your presentation in class. Make sure you structure your talk properly and use signpost words to

help the audience follow your ideas.

Study help Signposting in speaking

Speakers make use of special words to help introduce ideas and to provide a framework for what they are saying,
especially in formal speech, such as a lecture or a talk. We can think of these words as ‘signpost words’ because they
direct our listening: in other words, they warn us that more information is coming and suggest what kind of information
this may be: e.g. additional, positive, negative, similar, different. They may also introduce examples of a main point
made earlier.

Some signpost words:

= Leading towards a comparison It's like ... It's as if...

= Leading towards a contrast or opposite Despite, In spite of, On the one hand, On the other hand,
However, Although, Though...

= Introducing an example of what For instance, For example,
was said earlier Let me give you an example, suchas ...
=  Suggesting cause and effect or result In consequence, Consequently, It leads to/results in...,
As aresult ....
= Providing additional information Besides, Also, Moreover, In addition ...
= Setting out the stages of a talk Firstly..., Secondly... and thirdly; First..., Then..., Next..., Finally...
Summarizing

1. Read the text “Oneprus XXI Beka?” and highlight the Russian equivalents to the English word

combinations (1-15).

1) search for alternative sources of energy/alternative energy sources

2) a more environmentally friendly and more cost-effective energy source
3) to meet the demands of humankind for energy

4) to be a viable alternative to oil, gas and coal

5) solar power, hydrogen fuel cells, biofuel

6) the most promising energy sources of the 215t century

7) the main disadvantage/shortcoming of something

8) the high cost of the equipment

9) to harvest energy
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10) to depend on weather and atmospheric conditions
11) to develop the concept of wind power stations

12) to transfer power to the earth via the cable

13) something like a ‘kite’ with a turbine

14) nuclear power/fission/fusion

15) to develop thermonuclear reactors

Add new voeabulary to Your vocabulary noteboole, &

Oueprua XXI Bexa?

Bce MBI copmmasiz o MmMOMCKAX «aJbTEPHATHBHBIX HMCTOYHHUKOB SHEPTHI», HO B PeaJIbHOM
SKM3HU II0KA He BHUIHO OCOOBIX W3MEHEHWH. YdUeHble NIBITAIOTCA HAWTH 0ojiee YHUCTHIA C
OKOJIOTMYECKOM TOUKH 3peHus1, u 0ojiee opPEeKTUBHBINA ¢ 9KOHOMUYECKOM MCTOYHUK SHEPIrUH, Ta0bI
COXPAHUTDH HAIIY IJIAHETY U, B TO JK€ BpeMsl, YIOBJIETBOPUTDH ITOTPEOHOCTH YeIoBeYecTBa. ¥ TacTCs
au uM 9T0? EceTh iu peaspHasa ajbrepHaATHBA HeTH, Ta3y U yIJIi0?

Vike ceffluac MOKHO YCJIBINIATH O IIPUMEHEHHWM COJIHEYHOM OHEPrHuH, BOJOPOIHBIX
TOILJIUBHBIX 9JIEMEHTOB, OMOTOILIMBA M MHOTOTO apyroro. KakoBel ske Hambosiee IepCIeKTHUBHBIE
BubI oHepruu XXI Bexa?

JlocTtymHasa sHeprus, He 3arpA3HAIOINIAA OKPYSKAIOIILYIO cpeay, OYKBaJIbHO I1aJaeT Ha Hac C
Heba. CosiHedHbBIE JIyYN HECYT JOBOJIBHO MHOTO d9HEPTHH, HO OCHOBHBIMU HEIOCTATKAMHU COJTHEYHOMN
OHEPTUU SIBJISAIOTCS BBICOKAS CTOMMOCTH O0OPYIOBAHHUS M HEOOXOIMMOCTH OOJIBIIUX ITPOCTPAHCTB
JJIs cOopa 3HAYMTEJIBHOTO KOoJImyecTBA oaHepruu. K Tomy ske moJiyuyeHuWe TaKOU 9HEPTUH CHJIBHO
3aBUCHUT OT ITOTOJIBI B ATMOC(QEPHBIX YCIOBHUIA.

Ha cerogmsamamii meHs oHepruss BeTpa yroojerBopser Jmirk 0,1% morpebHOCTEH
JejoBeuecTBa B asiekTpmyectBe. Ho B Oyayimem mporHo3mpyercs pocT ee 1goau. PasBuBas
KOHIIEIIIINI0O BETPAHBIX OJIEKTPOCTAHIIMIM, YYEHbIe MPEeIJIOMKUIN J00bIBATH OHEPrHUi0 BeTpa HAa
BEICOTEe 4,6 KuaoMerpa. Hekne ycrpoiicTBa ¢ mpomessepamu (KOTOpBIE Taksxe MOTYT paboTaTh B
KauecTBe TypOMH) OyayT BHCETH B BO3AYXE U pauterium

Neutron
(14 MeV)

@

Fusion Reactjo

mepeaaBaTh OHEPTHI0 HA 3eMJ0 II0 KadeJro, YTo-TO s
BPOJIE «BO3IAYIITHOTO 3MesD» C TYPOMHOIA.
AromHasi oHeprusi, HeCMOTpsI Ha Bce eé

OIIaCHOCTH, ABJIAETCA BAKHBIM HMCTOYHHMKOM OHEPIHM. i
e

Helium
(3.5 MeV)

Ceiuac [JIs1 TIOJYYEHMHS OHEPIrMU MCIIOJIB3YeTCS
AMepHBIH  pacmaj, HO ydueHble paboTamT HaL
co3aHueM I'eHepaTopoB, paboTaIINX Ha IPUHITAIIAX Tritium
A0epHOT uHre3a. Taxwxke H TOAT Ha MecTe u o
JEpHOIro C e3a aKKe He CTO a MecTe Thermal Energy
pa3paboTKU TePMOSIEPHBIX PEaKTOPOB.

2. Read the text again and summarize it in English using the word combinations in Task land the

phrases for summarizing.
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Read the quotations (1-4). Choose the one you like best and write an essay to express your opinion.

1) “It would indeed be a tragedy if the history of the human race proved to be nothing more
than the story of an ape playing with a box of matches on a petrol dump.” David Ormsby Gore
J
2)
“The more humanity advances, the more it is degraded.” Gustave Flaubert
3)
“Human beings invent just as many ways to sabotage their lives as to improve them.”
Mark Goulston
J
4) L .. :
“Evolution is individual - devolution is collective.”  Martin H. Fischer
V.
Study help Opinion essays

Opinion essays require your clear opinion on a topic, supported by reasons and examples. They should contain: an
introduction (stating the topic & your opinion), a main body (several paragraphs each with a topic sentence
presenting a separate viewpoint supported by reasons/examples, and a paragraph presenting the opposing
viewpoint) & a conclusion (relating your opinion in other words).

Points to consider:

¢ Decide on your opinion before you start writing i.e. whether you agree/disagree and how strongly, as this will
affect the structure of your essay.

e Use present tenses and formal style, avoiding colloquial expressions, short forms and personal examples.
Include phrases to express your opinion, a variety of appropriate linking words and interesting techniques to
begin/end your essay, e.g. a quotation, a rhetorical question, etc.

Functional Language

To express opinion In my opinion/view, It seems to me that.. To my mind, I (strongly/completely)
agree/disagree/believe that... I am totally against...
To list points First of all, In the first place, Firstly/Secondly,

To start with, To begin with

To add more points Also, Moreover, Furthermore, In addition, Besides, Apart from this,
Another major reason

To introduce contrasting | On the other hand, However, It is argued that.. Opponents of this view say

viewpoints
To introduce examples For example/instance, suchas, in particular, especially...
To conclude To sum up, In conclusion, All inall, All things considered,

Taking everything into account...
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Here are some words and phrases that can be useful when you speak about global problems of
humankind and their possible solutions. Read the definitions and think of the proper equivalents in
Russian.

fossil fuel Any hydrocarbon deposit that can be burned for heat or power, such as petroleum,
coal, and natural gas.

greenhouse gases(GHG) Gases present in small quantities in the atmosphere which absorb a part of the energy
reemitted by the Earth and enable it to maintain an average temperature which can
support life: water vapour (H20), carbon dioxide or carbonic gas (CO2) and methane
(CH4). Their sharp increase due to human activities is the main cause of climate
change.

The rise in temperature that the Earth experiences because certain gases in the
atmosphere trap energy from the sun. Because of their warming effect, these gases are
referred to as greenhouse gases. Without them, more heat would escape back into
space and the Earth's average temperature would be about 33°C colder. Similarly, their
rapid accumulation in the atmosphere can lead to rising temperatures.

greenhouse effect

non-renewable resource A resource that is not replaced or only replaced very slowly by natural processes.

renewable energy Natural and inexhaustible energy sources. The first of these is the sun’s rays and the
others follow more or less directly (wind, water cycle, tides, manufacture of biomass,
etc.).

chlorofluorocarbons A family of inert nontoxic and easily liquified chemicals used in refrigeration, air

(CFCs) conditioning, packaging, and insulation or as solvents or aerosol propellants. Because

they are not destroyed in the lower atmosphere, they drift into the upper atmosphere
where their chlorine components destroy ozone.

heavy metal A high-atomic-weight metal such as arsenic, cadmium, chromium, cobalt, lead,
mercury, uranium or zinc. Heavy metals can be toxic to plants or animals in relatively
low concentrations and tend to accumulate in living tissue.

deforestation The removal of forests by cutting and burning to provide land for agricultural
purposes, residential or industrial building sites, roads, etc. or by harvesting the trees
for building materials or fuel.

habitat The natural home of a plant or animal.

environmental impact Anything which causes the deterioration of our environment, either by using non-
renewable resources (oil, coal, plastics, etc.) or by producing harmful products (waste,
air, water and soil pollution).

sustainable development Development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.

green technology The adoption of environmentally friendly tools and methods for energy production,
industry, and agriculture.
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In this unit you have worked on the vocabulary on the topic: “Physics for Solving Global Issues”.

Tick (V) the points you are confident about and cross (X) the ones you need to revise.

© © N o o kB w Db P

scientific evidence

fossil fuels/renewable energy

to cause serious problems/damage to sth
to face water shortages/lack of pure water
destruction of forests/deforestation
shrinking of natural habitats

to reach a crisis point/a point of no return
a threat of disasters

a double-edged sword

10. far-reaching effects of sth

1. Cross out the odd word. Explain your choices.

a) damage, danger, destruction, devastation

b) shrinking, reduction, challenge, decline

¢) demand, growth, rise, increase

d) toendanger, to affect, to strike, to detect
e) pollutants, bacteria, viruses, pathogens

f) accelerators, flywheels, capacitors, applications

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

to have economic implications
global/environmental issues

to cope with challenges

fission/fusion nuclear power
sustainable development

to have significant advantages over sth
environmentally acceptable way

to require fundamental research

to develop technologies for medical applications

to reduce the impact of sth on sth

2. Give English equivalents to these Russian word combinations.

a) yCTOMYHMBOE Pa3BHUTHE

b) wuckomaemoe TorTHBO

C) BO30OHOBISIEMasi dHEPIUs
d) TOTUTMBHBIH dIEMEHT

€) DSHeprus sSAECPHOrO CHHTE3a

f) TekyImee cocTosiHEE OKPYIKAIOIIEH CPEIbI

g) MOMEHT, C KOTOPOTO BO3BpallleHHEe Ha3a/l HEBO3MOKHO/TOUKa HEBO3BpaTa

h) mamexo mayIme mMocieaCTBYS
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3. Write the word and the Russian equivalent next to each transcription.
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e.g. ['baroukom'pzetobl] — biocompatible — 6rnocoBmecTHMBII

a)
b)
c)
d)
e)
f)
9)

['haebrteet]

[ msjo'lerf(o)n]
['spi:fi:z]

[ 'varoras]

[ 63:mo'nju:klio]
['tju:ma]

['hardradzon]

4. Put in which, who or that.

a)

The skill and inventive genius of physicists and engineers have led to the development of many of
the instruments and techniques ...... form a vital part of modern medicine.

Alexander Bell was the man ...... invented the telephone.

The world’s population is growing very fast ...... makes the world critically short for food and
water.

The physical scientists ...... work in medical physics and engineering may be physicists, engineers,

applied mathematicians or computer scientists.

The medical physicist is called upon to contribute clinical and scientific advice and resources to
solve the numerous and diverse physical problems ...... arise continually in many specialized
medical areas.

Our modern lifestyle is destroying the fragile environment ...... leads to the environmental

catastrophe.



UNIT 10
A JOB FOR A PHYSICIST

The answer most appropriate for the question:
“What Does a Physics Major Do?” is: anything they want to do.
WorldWideLearn.com

Learning Objectives

In this unit you will:

v’ revisit vocabulary for describing skills and personal qualities
revisit patterns with the Infinitive and Gerund

practice word building

talk about possible career paths for physics graduates

write a CV and Cover Letter

build and comment on a diagram of career chotees

A N N NN

practise summarizing skills
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LEAD IN

1. An American teenager in his blog comes up with the following questions:

It's about the end of the high school year. I'm going to college.
Let's see... What major should | choose? I’m keen on physics but | just

can’t make up my mind! Any recommendations? OK! Please give your

own opinions and answers to some questions below and share your

experience in choosing "what to learn" at college. Thank you.

1) What jobs for physicists do you think are the hottest nowadays?

2) Do you think with a BSc in physics, | can easily get a job with high
(or at least, acceptable) salary which can provide me enough money
to continue my study? | want to get an MSc and then possibly, a PhD.

3) Is it actually easy to get a job with major in nuclear engineering?
(I'm really interested in nuclear physics).

How would you answer these questions? What would you recommend this high school leaver?

Work in groups. The chart below will help you to brainstorm ideas.

Job Possible place of work Advantages
1. nuclear engineer nuclear power plants, in great demand, well-paid,
military industry, possibilities of overseas employment

medicine, etc.

2. Sum up your ideas and share them with the rest of the class.
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Give the Russian equivalents to the phrases on the list. Compare your list with a partner’s.

Use a dictionary if necessary.

daunting prospect = academic or research career

to be passionate about sth =  work environment

a topic of current interest = shortage of skills

to opt to do a Master’s (degree) = creative profession

to require a Master’s-level qualification = toremain in touch with the scientific community
to pursue a career = taught/research-based degree

to provide an opportunity = educational techniques

to broaden one’s knowledge = rewarding feeling

Read the text on page 138 to find out more about possible career paths for physics graduates.

Make notes under these headings.

=  Areas of employment

= Skills required

= Degrees/qualifications required

Where next?

Answer the questions.

a) What are the two types of a Master’s degree in the UK? What does each type involve?

b) What are the benefits of taking a PhD course?

c) Canone with the Bachelor’s degree find an interesting and well-paid job?

d) What options are available for those who are not very keen on research but want to remain in
touch with the scientific community?

e) What businesses are open for physics graduates?

Match the expressions in column A with their meanings in column B.

A B
1) to stand sbin good stead a) to be much better or more important than sb/sth
2) to remain in touch with sth\ b) stay informed about sth
3) to stand out c) be advantageous or useful to someone in the future
4) inthe main d) thereis no limit to the opportunities open to you
5) keep up to date with sth e) used to say that a statement is true in most cases
6) the world is your oyster f) to know what is happening in a particular subject or area
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NEXT STEP FOR PHYSICS GRADUATES

Leaving university is an exciting but daunting
prospect for most students. Everyone knows that with a
physics degree on your CV the world is your oyster, but
this does not mean that deciding what to do next is easy.
There are, quite simply, so many options available. One
of the first decisions you need to make is whether to
continue studying.

Where next?

In the UK, a Master’s degree can be either taught or
research-based. Taught Master’s involves attending
various classes, producing course work, taking exams and
writing a dissertation of 10,000—20,000 words on a topic
of current interest in your chosen research field. It lasts
one year and Master of Arts (MA) or Master of Science
are the standard degrees awarded at the end of the
course. In contrast, research-based Master’s focuses
more on independent and individual rather than
classroom work. It includes both research methods
training in the relevant discipline and a substantial
research project which is essentially a miniature PhD.
Research-based degree lasts two years and leads to the
qualification of MPhil (Master of Philosophy).

Graduates usually opt to do a Master’s because they
want to broaden their knowledge by studying a new
subject area or because they want to pursue a career, for
example in medical physics that requires a Master’s-level
qualification.

PhDs are in the main undertaken by those thinking of
pursuing an academic or research career. When you
come to apply for jobs, having a PhD will help you stand
out in many commercial sectors because it shows you can
work independently and can master a topic to a very deep
level of understanding. In finance, for example,
physicists are often employed as "quants" — specialists in
quantitative finance who deal with risk management and
financial products such as derivatives and options.
Becoming a quant is almost impossible without the
mathematical and problem-solving skills that you learn
during a PhD.

Getting out of the classroom

If you decide to join the world of work straight after
your first degree, however, you will find yourself in a
strong position. As a physics graduate you should have
no shortage of skills. As well as being highly numerate,
analytical and logical, the chances are that you are also a
creative thinker, excellent at problem solving and
meticulous — skills that are relevant in any work
environment.

Where do physics graduates go?

If you enjoy research but want to leave academia
behind, then a large company such as Philips, QinetiQ,
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Rolls-Royce or Siemens could be a good option. Not only

do these firms spend a lot of money on research and
development, they also employ large numbers of
graduates.

There are also many job opportunities for physicists
in the renewable-energy sector, for example with energy
companies such as E-ON, and Npower. Big oil companies
like BP, Shell and Schlumberger also have major research
and development projects into technologies such as solar
cells where physicists have a role to play.

There are also opportunities for physicists in
nuclear power, which seems to be undergoing something
of a renaissance at the moment.

Beyond the lab

If research is not for you but you still want to
remain in touch with the scientific community, then you
might want to consider science communication. This is an
umbrella term for roles — usually in public relations or
journalism — that involve presenting scientific
information to a more general audience, be it fellow
scientists or the general public. These jobs often require a
Master’s in science communication, although practical
skills gained on university newspapers and magazines are
also highly regarded. There are also opportunities in
publishing for physicists who want to work as publishers
or production editors of scientific journals.

Beyond science, physics graduates tend to work in
business services (law, accountancy, management
consultancy, patent work and so on) as well as financial
services, education and manufacturing. Teaching also
provides an opportunity for those with good
communication skills to make a real impact.

Getting a complex scientific point across to a group
of students can be an incredibly rewarding feeling.
Indeed, teaching can be a very creative profession, in
which you can continuously improve your lessons with
new material and keep up to date with the latest
educational techniques.

A helping hand

These are just a few of the careers available to
physics graduates. With the right training you could
become anything from an aeronautical engineer to a
meteorologist. The hardest thing is deciding what you
want to do.

A physics degree stands you in good stead, so make
sure that you sell it for what it is actually worth. But
whatever you decide to do — make your millions, ensure
the planet is safer place or to just take a year out — the
most important thing is to make sure you enjoy it.



Focus on language

1. Complete the chart. Use a dictionary if necessary.

NOUN VERB ADJECTIVE
creative
decide
opt
relevant
management
industrial
specialist
solve
communication
employ
editor
various
consider
qualification

Add new \/ocabuLa\@ to Your \/oaabuLarg notebook, &

Verb patterns with the Infinitive

There are two typical verb patterns with the infinitive:

Verb + Infinitive

They decided to pursue a career in science.

agree

ask*
expect
attempt
learn*
manage
promise
remember*
tend

use

arrange
decide
fail
hope
threaten
offer
refuse
seem

try
want

*when they are followed by question words
(who, what, where, how, etc.)

advise*
ask
expect
want
force
help
tell
order
invite
forbid

Verb + Object + Infinitive

PhD helped me to stand out in the company.

allow*
enable
encourage*
warn

remind

teach
motivate
persuade
recommend*

instruct

* if followed by an object or in a passive form
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2. Complete the sentences with the most suitable verb from the table on page 139. Think of the
appropriate tense form of the verb. Sometimes more than one verb is possible.

a) |strongly you to attend Professor Gordon’s lectures on quantum mechanics.

b) I'm glad you to submit your lab report before the deadline.

c) He to double check the results of the experiment.

d) We hope the accelerators us to explain the structure and origin of all matter.

e) My parents always me to be creative and independent.

f) The new equipment installed in our lab students to perform their laboratory work

with better results.
g) Nowadays more and more school leavers to choose physics as their speciality.
h) Jill to take a Master’s degree course.
i) This dispute to split the team into two opposing camps unable to collaborate!

j) I can’t believe so many students to join the university’s Digital-Gaming Society!

3. Which verbs in the table haven’t been used? Make use of them in the sentences of your own.

Verb patterns with the Infinitive and Gerund

Some verbs change their meaning followed by the Infinitive or Gerund.

try be sorry be afraid stop like
mean remember forget regret go on
Verb + Infinitive ‘ Verb + Gerund

I’m sorry to interrupt, but can | ask you a question? I'm sorry for making a mistake like that!
(to apologise for a present action) (apologise for an earlier action)

4. Study the pairs of sentences and explain the difference in meaning. Use a dictionary if necessary.
Translate the sentences into Russian.

1. a) |l tried to solve the problem suggested by my supervisor but | couldn’t.
(I made an attempt/effort to do it but I was unsuccessful)
b) Why don’t you try getting some more information about this phenomenon?
(You should do it as an experiment or test)

2. a) You've improved a lot, but you still need to work harder.

b) I'm afraid my computer needs upgrading.
3. a) | stopped to buy a new issue of the ‘New Scientist’ magazine.

b) They stopped talking and concentrated on the experiment.
4. a)llike doing experiments, it’s so exciting!

b) | like to do experiments under the supervision of our lab instructor.
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a) | will never forget taking part in the international conference on biophysics in Spain.

b) Don’t forget to check the voltage before you start the experiment.

a) Don't be afraid to participate in the discussion and say what you think.

b) While experimenting | was afraid of doing something wrong.

a) | remember reading a lot of sci-fi books about space travel.

b) Please remember to follow safety instructions while working in the lab.

a) I didn’t mean to interrupt you, but how do you explain this formula?

b) Being a researcher often means working overtime.

a) Although nobody believed it could be possible, he went on experimenting and made a great
discovery.

b) The lecturer stopped talking about the black holes and went on to talk about the recent

findings on galaxy formation.

Verbs patterns with Gerund
Verb + Gerund

keep (on) deny admit avoid
spend (time) involve suggest continue
look forward to can’t help risk consider
mind prefer/enjoy/hate have difficulty (in) imagine

e.g. We enjoyed making observation of the Moon eclipse.
Scientists are looking forward to seeing an impressive explosion of supernova.

5. Choose the correct form of the verb.

a)
b)
c)
d)
e)
f)

g)
h)
i)

i)

The teacher decided (accepting/to accept) the paper.

Can you imagine (living/to live) without cell phones and computers?

We arranged (meeting/to meet) after the lecture.

Despite his first failure he kept on (fixing/to fix) the equipment necessary for the experiment.

I simply can’t help (missing/to miss) some lectures at the university, they are dead-boring.

Would you mind (testing/to test) the equipment before using it?

Good communication skills help scientists and researchers (getting/to get) their message across.
You don’t seem (knowing/to know) the solution to the problem.

They knew they risked (not to be/being) acknowledged by scientific community.

The data recently obtained from the Hubble telescope allows us (knowing/to know) more about

the early universe.
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SPEAKING

1. The diagram (pie-chart) illustrates the typical career choices made by Physics graduates from
Lancaster University. Comment on the diagram. Make use of the Functional language box and
the models (1-5).

Destinations of Recent Physics Graduates

Functional language Making comparisons

Finance, Pla/Mikar) et R .. seems to be/is definitely

more/less interesting than...
popular

[T/Programming
Other
stimulating

the most/least  prestigious

Physics Related .
challengin
Employment ging

secure
rewarding
attractive
exciting
the highest/best- paying/paid

many ... and compares ...

1) This diagram shows that/how 2) The diagram has nine
segments: ..., .., ..and .. \

S— S——

_— \
3) It can be seen that...

This suggests that.. 4) As can be seen in the diagram/segment...
It is interesting to see that.. It is clear from the size of the segment that...

\

/

5) The greatest number (percentage) of graduates...
As many as/Far more...
The majority/Fewer/Far fewer...

\

2. What would the pie-chart for career choices made by your faculty graduates look like?

Work in small groups. Brainstorm the ideas and build a similar pie-chart. Present it to the class.
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1. Read the advertisement for the job of Image Scientist. Answer the questions.

a) Is the job suitable for undergraduate students?

b) What duties and responsibilities does the job involve?

€) What knowledge and skills are required?

d) What personal qualities does the employer look for?

e) Which areas does the ITT Space Systems Company work in?
f) Where is the company located?

g) How could you apply if you got interested in the job?

Image Scientist

ITT Space Systems Division is seeking Imaging Scientists for locations in Rochester, NY and Vienna.
Location: ITT Space Systems Division ROCHESTER, New York, the USA

Interest Area(s): Aerospace, Remote Sensing & Astronomy, Optical Science &
Engineering, Signal & Image Processing, Defense & Security

Education Level: Bachelor's Degree
Employment Type: Full Time/Part time
Position Type: Entry Level

Travel Required: Up to 25% Travel Required

Job Description:

ITT Space Systems Division is seeking Imaging Scientists for locations in Rochester, NY and Vienna.
Positions entail working with image processing and dissemination systems. These positions are
analytical in nature and include working in the areas of image chain analysis, image system modeling
and simulation, image system optimization and calibration, image enhancement and fusion and
algorithm development. You will work on state-of-the-art, team oriented projects, with opportunity for
regular customer interaction.

Requirements include:

= Bachelor's degree in technical discipline with emphasis in physics, mathematics, engineering,
image science or equivalent.

= Ability to develop and utilize analytical tools to predict imaging performance metrics

= Ability to develop and utilize image processing algorithms

= Fundamental understanding of image processing and remote sensing

= Excellent mathematical skills and a technical understanding of imaging systems and related
tools, MS Office (Word, Excel and Power Point).

= Strong interpersonal and customer interaction skills.

Contact David Appleby

Company Name: ITT Space Systems Division
Address: Rochester New York United States
Phone: 0(950) 344 675 231

Apply at: http://www.ssd.itt.com
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2. Find in the text a synonym for each group of words given in the list (a-j).

a) look for, hunt for, search for

b) picture, illustration, representation

c) logical, systematic, methodical

d) model, mock-up, imitation

e) improvement, development, enrichment
f) high-tech, up-to-date, modern

g) superb, first-rate, exceptional

h) stress, importance, prominence

i) exploit, use, employ

j) connected, linked, associated

Get real

Search the Internet to find some tips and/or ‘rules’ for writing a CV. Discuss them as a class and create a

Writing a CV Factsheet. Make use of these guidelines:

sequence
length
writing style

format

DN N N NN

organization

Study Help

A Curriculum Vitae, commonly referred to as CV [ka'rikjolom]
['vi:tar]/['varti:] or (AmE resume [rezju:mer]) is a written
record of your education and the jobs you have done, that you
send when you are applying for a job. It is a detailed summary
not only of your academic backgrounds but also teaching and
research experience, publications, presentations, awards,
honors and other details.

WRITING

1. Write a CV for your possible part-time job (say what it is). Think of the necessary skills,

gualifications and experience for this job.

2. With the partner exchange your CVs and check out if your CVs follow the rules of CV writing.

3. Complete a Cover letter to apply for the part-time job of your choice.

144



Your address
and the date

Name and address of
the company/person
you are writing to

Salutation
If you know the name of
the person, put it:

Dear Mrs. Wright | am writing to apply for the position o
Dear Ms. Wright f J pply f P f
Dear Mr. Wright

If not, put:
Dear Sir(s), Madam

The body of the letter

Paragraph 1
The introduction
e reason for writing
Paragraph 2
The message
e education and
qualifications
Paragraph 3
e work experience
or present job
Paragraph 4
e other details
(e.g. interests)
Paragraph 5
e availability for
interview

If you start: Dear Sir,
Finish: Yours faithfully
If you start:

Dear Mr. Wright
Finish: Yours sincerely

=

6345 Willow Avenue

Baltimore, Mariland
21220

4 November 20...
Mr. Charles H.C. Wright
City Hall
Special Projects Officer
19 Harbor Place
Baltimore, Mariland 21220

Dear Mr. Wright,
which was advertised on
the Career Search web site on September 7".

I am a student of , how in my second year (fourth semester) at the

As part of the course of studies all students are required to do an 8-month /a
6-week/ work placement. | am very in the job and | think that

I have many of the necessary

/

I am good at

| have and | have worked as a

I am highly motivated, hard-working and

I would be very grateful if you could let me know whether there would be a
place for me. | would appreciate the opportunity of a new challenge.

Please find enclosed my CV and details of my courses. As you can see from my
particulars, | have a good command of English and a working knowledge of
German.

I look forward to hearing from you soon. Please let me know if you need more

information.

Yours sincerely,

(your signature)
(your name and surname)

4. Work in pairs. Exchange your letters and analyze them to decide if the letter of your fellow

student provides complete information. Make some suggestions for improvements if necessary.
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LISTENING

1. Before you listen answer the questions.

= Have you ever applied for a job? What was the job?
= Did you get the job? Why?/Why not?
= Did you have an interview with a Personnel Officer?

= What questions were you asked during the interview?

2. Brian Saunders has come for an interview to apply for a job. Listen to the interview and complete
the chart. Is he likely to get the job? Why?/Why not?

the job title previous experience & personal plans for the working salary
duties qualities future hours
PAMT-tIMEN [N @ ceveeeeereenens | ceveeeeenecasasose | eensesesnsnsesnsnsese | ssesesssnsesese | sensesasnsnsens
malntalned SCIEﬂtIfIC --.:.----...--.: ......................................................
equipment enjoys working

in a team technical writing

---------------------------------

Discuss

» Why previous experience is preferable or even important for getting a job?
» How can you gain necessary experience and skills while you are still a student?
» Are there Career Center Services at your faculty? How do graduates from your faculty

find jobs? Where do they usually work?

Get real

Google for JOB ZONE 5 website to find out about different jobs for physics graduates.
Choose any physics related occupation and read its description. Prepare to give a talk about this job.
Follow the guidelines:

Name of the job
Duties involved
Skills and qualifications

Personal qualities

AN N NN

Job Conditions
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1. Study the mind-map illustrating the employment opportunities for physics graduates

What are the most attractive fields/areas for you?

CAREERS IN PHYSICS

Electronic, Biomedical,

Astronomy,

S Technology, Mechanical, Computer,
Geophysics, Geology, Civil, Chemical
Atmospheric Sciences, Envi’ronm entali

Law,
Administration,
Business, Journalism,

Museums, Sports,
Accounting, Marketing,
Art, Science
Communication

D) 2 R, Instrumentation

Ocean Sciences

University,
Technical Schools,
National Laboratories,
Industrial & Private
Laboratories

Space &
Earth
Sciences

Engineering

Colleges,
Industry,

Universities, Basic
Technical Schools ;
D Research Non-Technical
High Schools, Government,
Military

Elementary &
Middle Schools

Consulting

Environmental

Science Noise Control,

Pollution Control,
Conservation,

Radiation Protection,

Environmental
Monitoring

Aerospace,
Engineering, Energy,
Fuel, Metallurgical,
Semiconductor,
Chemical, Textile,
Construction, Food,
Transportation,
Computer, Electrical,
Electronics & Laser,
Materials

Computer
Science

Communi-
cations

Medicine

Graphics/Software

Design, Peripherals,
Modelling, Artificial
Intelligence. Data

Technical Books,
Journals, Software

Processing,
Prggc])t;smur?;? e Radiation Oncology,
G P Magnetic Resonance Telecommunications,
ames Imaging, Television, Image Analysis,
Video Recording,

Radiation Protection,
Photography,

Nuclear Medicine,
Diagnostic Instrumentation Laser Technology

2. Write an essay of about 150 words to describe the diagram. Make use of the model and

Functional language box on page 148.
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Example:

As can be seew in the diagram, physics offers challenging, exciting and productive
careers. To begin with, as a career, physics covers many specialized fields ~ from
telecommunications, electronics and astrophysics to medical physics and ...

Obviously, physics offers a variety of employment opportunities. For instance,
You can take a job of consulting engineer, researcher, ... as well as ... and ...

Awnother polnt to remenmber Ls that ...

Functional language Linking words and phrases

Firstly/In the first place/To begin with...  In fact/Actually...

Secondly/A second area fo consider is... In general/On the whole, ...

For instance/For example, ... Clearly/Obviously, ....

Another point to remember is... Alternatively/Another possibility is...

As well as/In addition to/What is more... Especially/Particularly/Chiefly/Mainly/Mostly
On the one hand/On the other hand... However, ...

Finally, ... Not only ... but also...

In conclusion, ... Similarly/In the same way...

Last but not least, ... In other words/That is to say, ...

Taking all points into consideration, ... In relation tfo/Regarding...

Thus we can see that...

Summarizing

1. Read the text «IIpodeccun 6ynymero?» and highlight the Russian equivalents to the English word

combinations (1-11).

1) to be in the vanguard of the 215t century jobs/professions
2) according to specialists’ forecasts

3) industrial production

4) to be of value/high priority

5) a combination of training in engineering and economics/law
6) hardware design engineers

7) to be in demand

8) to promise/guarantee financial support

9) superstrong implants

10) wear-resistant alloys & rust-preventing paints

11) at the frontier of electronics and biotechnology

Add new \/ocabumrg to your vocabuLa@ notebook, &
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ITpodeccun Gymymniero?

[IpecrmsrHOCTE TTpOocheccuit MeHsIeTCA co BpemeneM. Kakie ke CrerinaJIbHOCTH OKAMKYTCSA Ha
rpebre BotHEI B XXI Beke?

[To mpormo3am cHenUWagNCTOB HA JIMAUPYOIIHE IIO3UIAN BBIMAYT WHIKEHEepHbIe
CIIEINAJIBHOCTH, CBSI3aHHBIE C IIPOMBINIJIEHHBIM OTpou3BoacTBoM. (cobeHHO OymeT IeHUTHCS
coueTaHWe TEeXHUYECKOr0 ¥ OJKOHOMHUYECKOr0 WJIM OPUINYECKOr0 o00pa3oBaHUs, 3HaAHUE
AHTJIMMCKOT0 MJIX JII0OTO JPYTOro eBPOIIeHCKOr0 A3BIKA.

Jaisee cnenyior IT crermanancTsl, a UMEHHO, Pa3padbOTUMKN KOMITHIOTEPHOTO AIlIapaTHOTO
obecrreyennss. B wHamm gHM  BeO-gusaiiHep - OJHA U3 CAMBIX BBICOKOOILTAYMBAEMBIX
«KOMITIBLIOTEPHBIX» IIPOQECCHIA.

Ilo mpormosam, Taxske OyayT BoCTpeOOBAHEBI BCe
CITeIIMAaIbHOCTH, CBI3aHHbBIE ¢ HAHOTEXHOJIOTUSIMU. JTOMH
oTpacju Ha OJmkaiimme JgecaTu/ieThe obOeraHa

AKTUBHAA  IOAJepskKa ©  (uHaHcupoBanme. K

HacCTodAIeMy BpeMeHH, OTKPBITEI 1 IIO3HAHEI eIlle JaJIEKO

He BC€ HAHOBO3MOMHOCTH, OJHAKO MHHOBAIIMMOHHBIE

TEXHOJIOTUH C MCII0JIh30BAHUEM HAHOYACTHIIL yiKe ceiryac
II03BOJISTIOT JIeJIaTh CBEPXIIPOYHBIE MMILIAHTATHI, 0CO00 M3HOCOYCTOMYMBEIE CILIABBHI M Kpacku. V1
9TO TOJIBKO Hadaso! Yske sSCHO, YTO HAHOTEXHOJIOTHM OXBATAT BCe C(ephl: MAIIUHOCTPOEHWUE,
KOCMUYECKHEe TEeXHOJIOTWH, MHUIINEBYID [POMBIIIJIEHHOCTD,
MEIUIIAHY U T.]I.
Bce  Gompmryro  BamHOCTR  OyayT — mpmobperaTh
CIEIMATIBHOCTA HA CTBIKE JJIEKTPOHUKUA U OMOTEXHOJIOTHUIH,
KOTOpBIE TPeOYIT OT CIIeIMaiucTa TJIyOOKWX 3HAHWM, KaK B

QJIEKTPOHUKE, TAK U B OMOMH:KeHepuu. BosHe BeposATHO, YTO

pabounre OMOYMIIBL - JI€JI0 BechbMa HeIaIeKoro 0ymyInero.

Komeuno :xe, aT0 majieko He BeCh CIIMCOK IIOIIYJIAPHBIX M HamboJiee BOCTPeOOBAHHLIX Hpodpeccuit
Oynymiero. Tak uro, MoOKeT OBITH CTOMT 3aIyMaTbCsI O MPOPECCHH KOCMHYECKOro THIa,
COIIPOBOMKIAIOIIET0 KOCMIUYECKHUX TYPHCTOB Ha OPYyTrHe ILIAHEeTH U B Opyrue ['aJakTUKH B OTIIYCK

niam gaske Ha [IMK?

2. Read the text again and summarize it in English using the word combinations in Task 1 and the

phrases for summarizing.
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In the Realm of Jobs

Here are the lists of verbs and adjectives you might need to speak about your job.

A. To express responsibilities and tasks to be performed:

e to analyze
e toapply

e toarrange
e to assist

e to classify
e to compute
e to consult
e tocreate

e toedit

e to design
e todevelop

B. To describe your qualities:

e active

e adaptable

e cooperative
e creative

e dedicated

e determined
o efficient

e energetic

to evaluate
to examine
to explore
to identify
to improve
to install

to investigate
to maintain
to operate
to organize
to perform

enthusiastic
independent
innovative
loyal
methodical
motivated
organized
persistent

e toplan

e to prepare

e to present

e to programme
e torepair

e toreport

e tosolve

e to systematize
e totest

e to update

e to verify

e positive

e reliable

e resourceful

e responsible

o self disciplined
e self-motivated
e thoughtful

e willing to learn

C. Words and phrases you use to describe and explain your skills:

Experience Responsibilities

e Extensive academic/practical background in... e Incharge of...

e Experienced in all aspects of... e Supervised/coordinated...

e Knowledge of/experienced as/proficient in... e Familiar with...

e Provided technical assistance to... e Assigned to...

Ability Roles

e Trainedin... e Analysed/evaluated...

e Expertat... e Established/created/designed...

Working knowledge of...

Formulated...

e Coordinated... e Managed...
e Organised... e Presented...
Success Personal attributes

Succeeded in...

Experience involved/included...
Achieved...

Instrumental in...

Committed to...
Confident...
Enthusiastic user of...

Actively sought...
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In this Unit you have worked on the vocabulary related to the topic “Jobs and Career Options for

Physicists”.

Tick (V) the words and phrases you are confident about and cross (X) the ones you need to revise.

= ® M =

© 0o N o o

1. Cross out the odd word. Explain your choices.

2. Give English equivalents to these Russian word combinations.

to pursue an academic/research career
to be in the mainstream

to remain in touch with the scientific community

to require special training/skills/qualifications/
personal qualities

to work on state of the art, team oriented projects
to broaden one’s knowledge

to have experience and training in sth

to apply for a job

to stand sb in good stead

. to write a CV/Cover letter

a) job, option, career, work

b) training, experience, degree, qualification

c) choice, option, opportunity, decision

d) to develop, to utilize, to design, to create

11.
12.

13
14

15.
16.
17.
18.
19.
20.

e) well-organized, well-paid, self-confident, hard-working

f) interview, CV, cover letter, resume

a) mpecTmkHAsA paboTa/mpodeccus
b) mnporHo3sI cienaTHCTOR

C) OBITh HAa TpeOHE BOJHBI

d) mone30BaThCs CIPOCOM

e) ycrpauBaThcs Ha padoTy

a well/best/highest-paid job
to have (no) shortage of skills

to keep up to date with sth

to be well-organized/self-confident/careful/
hard-working/active/creative/responsible
to be in demand

to gain necessary experience and skills

job responsibilities/duties

to have relevant skills

to get a job with high/acceptable salary

to go for a job interview
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f)
9)

MOPCBOCXOAUTD K-JI., BBIACIIATHCA

n30pathb cBOeH mpodeccueit

3. Write the word and the Russian equivalent next to each transcription.

e.g. [ka'rio | - career — xaprepa

a)
b)
c)
d)
€)
f)
9)

[m'ha:n(t)smont]
['kwolrfaid]

[po'sju:]

[.p3:s(a)'nel 'ofisa]

[ko rikjolom 'vi:tar/ 'varti:]
['rezjumer]

[o'verlabl]

4. Put the verbs in brackets into the correct infinitive or the -ing form.

152

a)
b)

c)

d)
€)
f)
9)
h)
i)
)

They were trying (persuade) him to change his mind.

He regrets (pretend) to follow the lab safety instructions.

You seem (know) this formula well. Would you mind (illustrate) how it can be applied in these
calculations?

I regret (tell) you that you have failed (solve) this equation.

I wanted (verify) the results I got during the experiment.

She arranged (meet) with her tutor.

If nothing else works try (read) the instructions.

He advised me (search) career websites for more information on the jobs available with my major.
Working in a team means (share) success as well as responsibility if something goes wrong.

He offered (test) my model on a more powerful computer.



CONSOLIDATION

Project Work

O3KI 4 0y
b A Haiitn [l 8 uHTepHere

* [naBHas cTpaHuLa »
= Hoeoctun

* Hawm goctvkeHns
* ABUTYpUeHTaM

* CrygeHTamM

* Maructpam

e AcnupaHTam

« Mperiogaeatensm
* CoTpyaHWKU

* Haww BLINYCKHUKA
* BubnnoTeka

+]- TEXHUYECKOI BNIUKI

¥ DUIUKN KOCMOCa

- Teop. u seiuncn. busnku

+)- OBLieit busuu
)

Mpuk. snekTpoauHaMUKK U
KOMN. MOAENNDOBaHUS
DUINKK HaHoCUCTEM 1
cnekTpockonuu

- Pagnodusnku

KsanTosoil paauodusmuxu

Buodusuku n
Buokunbepreturu
HauoTexHonoruu

[
[
[+
[
[

AHTANNACKOro A3biKa
Naboparopuu

LleHTp abutypueHta

Ony6nmkoBaHo: 23 sHBapa 2013r.

O6paLueHne CTyaeHToB
ObpatieHne gekaHa

O coBpeMeHHOM dusmnke
®oToranepes

Hawm BeINYCKHUKK

# Ha duznueckom pakynbrere craprosana Beepoccuiickan

R TN R

1ok

B Ousnueckuii paryn..

LienTp

abutypueHTa

Her Gonee saxeatsisaiouien

paboTy, Hem uay

y
NPUPOALI, KOTOpas yCTpoeHa
O 3aKOHaM BENWKOA HayKu - DUINKA.

e [leHb OTKPLITHIX ABEPER

e Ukona «lar 8 puzmky»

* TMOArOTOBUTENBHSIE KYPChI

o Onumnuagsl no dusmnke

o VHTepHeT-onuMnNnaaa &

* ACTPOHOMUUECKUIA NEKTOPUIA
* HUP WwKonLH1KOB &

CI'IEL[VIaﬂbHOCTVI W HanpasneHus
MOAroTOBKM

HoBoe Hanpasnexue -
Texnuueckas huzmka

Aon. keanndukauma «CUCTEMHBIA
UHx)eHep» &

Translate to english Caenate cTapTosoi

I'Ipaavma npuemMa v NnocTynneHns
MpuerHas KoMMucKs I0DY &7
KomMmepyeckuit Habop
Cratuctvika npuema &

D YR 1623

Any university looks for efficient ways to encourage more school-leavers to apply to its faculties.

The faculty of physics at your university has decided to create a video clip for its website.

The faculty students are invited to participate and shoot a film about each department of the faculty.

Work in small groups. Decide on the department you would like to make your film about.

Make sure you include information about:

¢ the significance of this field of physics

% abrief the history & academic traditions of the department

+ major research trends, leading scientists & their achievements

+ degree programmes & learning facilities

+» career outlook for the graduates in this field
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