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HPEAUCJIOBUE

[TocoOue «AHrMMHACKUI SA3BIK B (U3MKE AJIsI BTOPOTO Kypcay
MPEeJHA3HAYCHO AJIsl OPraHu3aluy paboThl HA 3aHATHAX U CaMOCTOS-
TENbHOW paboThl CTYIEHTOB BTOPOTrO Kypca M MpPEACTaBIseT cOOOH
yueOHO-METOANYECKUH KOMIUIEKC ISl TOIWYHOTO Kypca oOyueHHs
mpu 2-4 ayauTopHBIX dYacax B Hexmemto. IlocoOme paccumtaHo Ha
48 yacoB ayauTOpPHON PaOOTHI M MPUMEPHO TaKOE YK€ KOJMYECTBO
4acoB camocTosATeNsHON paboTel. [locobue cootBercTBytoT ®I'OC
BIIO u otBeuaer TpeOOBaHUSAM THUIOBHIX YY€OHBIX M pabodux mpo-
rpaMM JUCLUIUTUHBI «IHOCTpaHHBIN S3BIKY.

CryneHtam HEOOXOJMMO OBIAJETh MHOCTPAHHBIM SI3BIKOM Ha
ypoBHe B2. 1o okoH9YaHHIO BTOPOTO Kypca CTYACHTHI TOKHBI YMETh
pacckazate 0 cBoeil mpodeccuu, cnenruke BHIOPAHHOW CHeHaTb-
HOCTH, OCHOBHBIX JOCTI)KEHMSX B 007acTH (PU3MKH, yMETb UUTATh
npodecCHOHANBHYIO JINTEPATYpy HA MHOCTPAHHOM SI3BIKE, YMETh OT-
BEYaTh Ha BOMPOCH! Ha MPO(ECCHOHANBHYIO TEMAaTHKY, IPEICTABIATH
TEeMy CBOEro uccienoBaHusi B oOmactu ¢usuku. [lepeuncnennas te-
MaTHKa 11 06CY)KZICHI/I5{ pacmupACTCA B MOCICAYIOMUX YITPAXKHCHU-
SIX, KOTOPBIM TIPE/IIECTBYET CIIUCOK MPO(EeCCHOHATTLHOTO BOKAOYIIs-
pa, Iuajor WiIM TeKCT, 3aJaloldi TeMaTHKy oOIieHHs. YueOHo-
METOJIMYECKOE MOCOONE COCTABIICHO B COOTBETCTBUE C TPEOOBAHUSIMH
«y4eOHOI MPOrpaMMbl 10 WHOCTPAHHBIM SI3bIKAM», KOTOpasi ompesie-
JSIeT TIEPBOHAYAIBHYIO 1eJIb 00yUYeHHUs Kak (OpMHUPOBAHUE KOMMYHH-
KaTUBHOU U IPO(ECCHOHATEHON KOMITETEHITHIA.

[Mocobue comepXuUT Marepuan 1Mo pasrOBOPHBIM TeMaM, JHa-
JIOTH, TIOAKACTBI, JIEKCHUECKHE YIPAXKHEHUS, Te3aypycC JEKCHIECKUX
€/IMHUILI, COIEPKUT JIOTIOJTHUTENIbHBIE ayTEHTUYHbBIE TEKCTHI, YTO I10-
BbIIIACT MOTUBAIIUIO K U3YYCHUIO NHOCTPAHHOT'O A3bIKA. 06'beM Ma-
Tepuana MpecTaBieH B MOJIHOM o0beMe Uil JOCTHKCHUS TIIaBHOM
uesnu: GOpMHUpPOBAaHUSI KOMMYHHKaTUBHOM KOMIIETEHIMU B mpodec-
cuoHAJIBHOU cepe. JlaHHas menb onmpenenseT CTPyKTypy U Coaep-
YKaHUE ocoOusI.

Tema mocobus — MCTOPHUsSI 3HAMEHUTBIX OTKPBITHMHA M BKJIa[
BBIJIAIOIINXCS YUYCHBIX B HAy4HBIH mporpecc uenoBeuecTBa. Kypc
COYETaeT M3yUYCHHE AHTJIMHCKOIO 53bIKa C Y4YeOHBIM MaTepHalioM
€CTCCTBCHHO-HAYYHbIX JUCHUILIUH. KOMMYHI/IKaTI/IBHaH HalrpaBJICH-



HOCTB TIOCOOHSI JIeNIaeT ero 0COOCHHO aKTyalbHBIM, TaK KakK B COBpe-
MEHHOM MHUpE MMEHHO BIaJICHHEC KOMMYHHUKATHBHBIMH HaBBIKAMU
MO3BOJIUT aKTHBHO OOLIATHCS C MHOCTPAHHBIMH KOJUIETAMH, JIETKO
BCTYNaTh B MEXIYHApOJIHbIE HAYYHBIE COOOIIECTBA M CTAHOBUTHCS
MOJTHOICHHBIMU YYaCTHHKAMHU MEXTyHAPOIHBIX MPOEKTOB.

OcHoBHas 3a7ada TOCOOMS — 00ECIEUHTh IeecooOpa3Hoe U
a¢(hekTUBHOE 00YUCHUE Ha CPETHEM JTaIle By30BCKOI0 00pa3oBaHUs
¢ mocnenyrmuM 3QQeKTHBHBIM pa3BUTHEM 3HaHUH B mpodeccuo-
HaJBHOH cpepe 1 COBEPIIICHCTBOBAaHIEM YMEHHUI U HABBIKOB.

B mocobun coxmepxkutcs o0meynoTpeduTensHas npodeccuo-
HaJIbHAs JIEKCHKa. Y4yeOHoe mocoOue TOJENeHO Ha METOJUYECKHUE
pazzenbl, u3ydaroT Onorpaduy M3BECTHBIX (U3UKOB, OTKPBITHS H3-
BECTHBIX (PU3UKOB, pa3eibl PUIUKH.

I'pammaTHuecknii Kypc BKJIFOYAET TECOPETUYECKUN MaTepua
MO TeMaM, PEAYCMOTPEHHBIM YUeOHOM MPOrpaMMOii, a TAKXKE MpakK-
THUYECKYI0 YacTh — CHUCTEMY TPEHUPOBOYHBIX YIMPAXKHCHUH W KOH-
TPOJIBHYIO YaCTh — MPOBEPKA OBJIAACHUSA I'PAMMATUYECKUMH SIBIICHU-
ssMd. OCHOBHOM CTPYKTYpPHOU E€OUHUILIECH SIBISIETCS METOIUYECKUI
KOMILJICKC, B OCHOBE KOTOPOTO JIGKUT TEMATHUYCCKU 3aBEPIICHHBIN
6nok (Unit). Kaxapiid Unit cooTBETCTBYET OnpeeieHHOMY METO M-
4ecKOMY paszienly. Y CBOGHHE MaTepHalia CoJIepKallerocsi B pasjieie
SIBIISICTCSL YCIIOBHEM aTTECTAIIUH 33 ONPE/ICIICHHBIN OJIOK.

Temaruka TeKCTOB y4eOHHMKa M 3aJjaHUsl TBOPUECKOT'O U JIHIC-
KYCCHOHHOTO XapakTepa HalpaBJIeHbl HA CO3JJaHUE JIOTIOTHUTEITBHOM
MOTHBAIMU JJISl 3aHATUS MHOCTPAHHBIM SI3bIKAM. ODMOIIMOHAIBHO-
CMBICIIOBON METOJ] pean3yeTcs B POJICBBIX UTPaXx.

B xaxxaom ypoke copepikarcs yIpakHEHHs, Ha 3aKperieHHue
M3Y4EHHOTO BOKaOYJsApa, YIPaKHEHUS IS 3aKpeIUIeHHs] H3Y4YEeHHO-
r'0 SI3BIKOBOI'0 MaTepUaia U HAMMCaHKsI 3CCe Ha 3aJ]aHHYI0 TEMATHKY.

OcBouB Matepuan Kypca, Bbl CMOXKETE BECTH IMCKYCCHH, MTPO-
BOAWTH MPE3CHTAINU, COCTABJIATH AOKJIAJbl U OTYETHI, INCATh IMUCh-
Ma, CTaThH, 3CCe, COUMHEHHUs. B X0/ie BBIMOIHEHNUS 3aJaHui yJallu-
ecsl MPUOOPETAIOT YMEHHUS MUCHbMEHHO (PMKCHUPOBATH KITIOUEBBIE CIIO-
Ba B Ka4YE€CTBC OIIOPBI YCTHOI'O BBLICKA3bIBaHUA, HAXOAUTH B TEKCTC
HYXHYI0 HHpopManuoo. Yuammuecs: GOpMUPYIOT MOHOJIOTHYECKYIO U
JMAJIOTHYECKYIO peyb, y4aTcsi OOMEeHUBaThes (pakTuueckoir uHGOp-
Maryel, BRIpakaTh CBOIO OIICHKY MPOUCXOJISIIETO, 32/IaBaTh BOIIPO-



Cbl M OTBEYaTh HA HUX, BBUICHATH TOUKY 3pEHUS coOecelHHKa U
HaXOIUTh COBMECTHOE PELICHHUE.

Kaxnpiii ypok mpencTaBisier co00i peatn3anuio cIeayonmx
pa3aenos:

1. BBegenue HOBOTO JeKCHYecKoro matepuaina. CormocTtaBie-
HHUE JIEKCUKHM PYCCKOI'O M aHIVIMHCKOIO s3bIKOB. OOBsCHEHHE KOH-
TEKCTa yMOTpeOJIeHUs] JIEKCHKH. YPOK COJACPKHUT YHpPaKHEHHs Ha
paciIpeHne U 3aKpenIeHue aKTUBHOM JIEKCUKH — KaK 00IIero Tak u
CIELUAIBHOTO IUIaHA, U Ha [IPOBEPKY MOHUMAaHUS IPOYUTAHHOTO.

2. Pabora ¢ TekcroM. B manHOM pasjiene mpeacTaBieHBI Mpo-
(eccroHaNbHbIC TEKCTHI, TUAJIOTH U YIPaKHEHUSI K HUM. YTIpaXKHe-
HUSl Ha TIOHMMAaHHE MPOYUTAHHOTO, OOCYKAEHHE H3Y4YEHHOH HH-
(hopMaruy, BhICKa3bIBaHUE COOCTBEHHOUM TOYKU 3PCHUS 110 3asBJICH-
HOM TIpo0ieMaTuKe.

3. 'pammarnueckuii.  U3ydeHune  0o0mIEymoTpeOUTETHHBIX
IrpaMMAaTHYECKUX KOHCTPYKUMH Ui Pa3BUTHs HAaBBIKOB YCTHOH MU
MUCbMEHHOU peyHu.

4. O0y4yeHre MOHOJIOTHYECKOMY W JHAJIOTHYECKOMY OOIIIe-
HUIO IPOBOJUTCS Ha 0a3e peueBbIX CTPYKTYP U BBIIOJIHEHHS SI3BIKO-
BBIX U PEUEBBIX ynpaxxHeHUi. [IpakTuka peyeBon AESTEIBHOCTH pe-
AJIN3YCTCA B OIIPCACIICHHLIX PCUCBBIX CUTYallUAX.

5. Hamucanust 3cce WM CTaThy 10 U3yYEHHOMY paszeny.

TakuMm 00pa3oM, TaHHOE IMOCOOHE YUYUTHIBAECT HOBBIC METOIH-
YecKHe TOAXOJbl B TEOPHH M TNPAKTUKE OOyUeHHS WHOCTPAHHBIM
s3bIKaM B Haled crpaHe u 3a pyOesxxoM. Ilocobue paccumTaHo Ha
CTYZAE€HTOB BTOPOT'O Kypca, HalpaBjieHue — Gpusuka.



UNIT 1. PHYSICS AS A SCIENCE

1. Read and translate the text

Even since humankind first looked at the stars moving about
the sky, they have wondered how and why they do that. People have
always wondered why things behave the way they do. For thousands
of years have been asking questions like why things fall to the
ground, not away from it. Why are some types of stone hard and oth-
ers soft? Why does the Sun come up in the east and go down in the
west? These are all questions that physics can answer.

In the beginning, people answered questions like these in phil-
osophical or religious ways. In early descriptions of the world, phi-
losophers such as Aristotle reported what they believed to be true.
Others, however, such as astronomers from India, Egypt and China,
or the Greek thinker, Archimedes, were able to use calculations to
predict the movements of the Sun and the Moon or to describe and
build machines.

The works of Eastern scholars reached Europe in the 12" and
13"™ centuries. There were studies of planetary motion by Indian as-
tronomers, the theories of light from Buddhist and Persian thinkers
and especially the work of the Persian philosopher Nasir al-Din al-
Tusi on the planetary system. Eventually, these ideas pushed Europe
into a scientific revolution. Galileo laid the foundations for this with
his work on dynamics, that is, how things move. Nicolas Copernicus
and then Johannes Kepler described the solar system with the Sun at
its center. Later, buildings on their work, Isaac Newton set out his
Laws of Motion and modern physics was born.



The next great area of investigation was electricity and in the
19" century Michael Faraday first demonstrated an electromagnetic
motor. Later, it was improved by James Clerc Maxwell, whose equa-
tions were also used to describe light. In proving Maxwell’s equa-
tions, Heinrich Hertz discovered radio waves and Wilhelm von
Rontgen, X-rays. Maxwell’s work was also the starting point for Ein-
stein’s Theory of Relativity. At the same time, other scientists were
working on thermodynamics, that is, the study of changes of heat in
matter. Physicists such as Robert Boyle, James Prescott Joule and
many others set out the theories that allow us today to make use of
engine and other mechanical devices. Rontgen’s discovery of X-rays
and the work of Pierre and Marie Curie on radioactivity led to the
development of the science of nuclear physics.

In the first half of the 20™ century, developments in phycics
were concerned with the structure of atoms. The parts of the atom
were identified — its nucleus, protons and electrons. Eventualy in the
1940s, scientists in the USA were able to split a nucleus and the re-
sult was the world’s first nuclear explosion. Also at that time, scien-
tists such as Max Planck were looking at the relationship between
matter and wave motion. The field of quantum mechanics, which
explains not only how atomic particles move, but how the universe
does, came into being. Without physics to describe the way things
behave, we would have none of the technology and machninery we
take for granted today.

Vocabulary

humankind — gemoBeuecTBO

to use calculations — MCIIOJIE30BaTh BEIYKUCICHUS

to predict the movements — peICKa3aTh IBHKEHUS

to reach — mocTurathb

planetary motion — IBHKEHUE TUTAHET

to push into a scientific revolution — HOATONKHYIM K HAYYHOH
PEBOIIONIAN

set out — ycTaHaBJIMBAThH

laws of motion — 3aKOHBI ABMKEHUS

investigation — ucciegoBaHue

to improve — yJIydIiiarh, COBEpIICHCTBOBATh

engine — MOTOp



mechanical devices — MexaHn9ecKue yCTpoiicTBa

to lead to the development — mpuBOIUTE K Pa3BUTHIO
nuclear physics — siaepHas Qpusnka

to split a nucleus — pamensATe SIpo

a wave — BOJTHa

come into being — BO3HUKATB, MOSIBIATHCS

take for granted — cuntaTh TOKa3aHHBIM

2. Answer the questions

1) What does physics study?

2) How old is the science of Physics?

3) Can you name any famous physisists?

4) What physical phenomenon do you know?

5) Why are you interested in physics?

6) What branch of physics is the most interesting for you?

7) Are you planning to be a physisist or a teacher of physics?

3. Read the text and choose the best title for each paragraph.

There is one title which you do not need to use

Paragraph 1.........coooiiiiiii e

Paragraph 2.........cooiiiiiii e
Paragraph 3.
Paragraph 4.........cooiiiiiii
Paragraph 5 ...,
A. Early ideas about Physics.

B. Mechanical devices.

C. Ideas that created the modern world.

D. What we can learn from physics.

E. Atomic physics.

F. The origins of modern physics.

4. Write nouns, adjectives and verbs connected with the word

physics
nouns adjectives verbs
proton interesting to make
expirements




science exact to predict
rainbow difficult to demostrate
GRAMMAR CORNER: PAST CONTINIOUS

YTBEPXIE | OTPULIAHUE | BOITPOC KPATKUU
HUE OTBET
I was reading | I was not read- | Was I reading? Yes, [ was.

ing No, I wasn’t.
You were | You were not | Were you cook- | Yes, you were.
cooking cooking ing? No, you were not.
He was danc- | He  was not | Was he dancing? | Yes, he was.
ing dancing No, he was not.
She was | She was not | Was she singing? | Yes, she was.
singing singing No, she was not
It was sleep- | It was not sleep- | Was it sleeping? | Yes, it was.
ing ing No, it was not.
We were | We were not | Were we study- | Yes, we were.
studying studying ing? No, we were not.
They were | They were not | Were they inves- | Yes, they were.
investidating | investigating tigating? No. they were not

Words signals: at ... o’clock yesterday, from 5 till 6 yesterday,
the whole evening
Using two tenses

When father came home the children were watching cartoons
When mother entered my room I was reading
Was reading (neiicTBue B nporiecce) past continous
Entered (omHOKpaTHOE nelicTBUE) past simple

5. Open the brackets with the past continuous

1) They (play) tennis at 10.30 yesterday. 2) I (go) to the cine-
ma at 4 o’clock yesterday. 3) we (not play) the piano at 4 o’clock
yesterday. 4) he (do) his homework the whole evening yesterday.
5) she (cook) from 2 till 3 o’clock. 6) what he (do) the whole evening
yesterday? 7) I (watch TV) from 5 till 7 yesterday. 8) At 8 o’clock
yesterday evening I (have) dinner with some friends. 9) We (work) at
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8 o’clock last night. 10) The sun (shine) and I (walk) along the High
Street. 11) While the children (swim) in the lake, the parents (watch)
them. 12) While Ellen (read), Tim (watch) television. 13) It (rain)
while I (wait) for the bus. 14) He (listen) carefully while they (ex-
plain) the plan to him. 15) We (not/make) much noise when she told
us to be quite. 16) Cathy (wash) the dishes when she dropped a glass.
17) We (not/do) anything wrong when the teacher send us both out
of the classroom. 18) She (type) a letter when her boss arrived.
19) We (not/do) anything at ten, we were really tired. 20) Mary (ride)
her bike

6. Put the phrases into interrogative and negative form
1) James was having lunch.

2) She was shouting all the time.

3) Beth and Maggie were running.

4) I was painting the bathroom.

5) We were holding our bags.

6) She was sleeping at that time.

7) She was picking apples when I saw her.
8) Tom was swimming during his holidays.
9) The sun was shining.

10) They were showing their holiday photos.

7. Use the correct form of the given verbs (past simple/past
continuous)

1) I (instant message) with my dad about how my exam was
like when the teacher (call) me. 2) Mary (post) her project to her
teacher yesterday. 3) Joe (read) postings about the next history les-
son’s topic on the internet at two o’clock yesterday. 4) My sister
(see) your posting from your blog on google while she (surf) the net.
5) you (do) a Boolean search for you homework? It really helps you
find your query. 6) The school (not upload) the profiles at eight
o’clock last night according to the logs. 7) Tim (direct message) to
his tutor when I (come) home. 8) He (use) Boolean operators on the
wiki page last week. 9) I (download) the pictures of the trip at nine
o’clock last night. 10) Why you (not create) an account on our inter-
net? You can’t log it now. 11) Sam (watch) videos on YouTube



while we (do) our math homework. 12) While Sandra (write) on her
Tumbler page, I (sent) a text message.

8. Open the brackets using past simple or past continuous

1) When I (to come) home, my little sister (to sleep). 2) When
Nick (to come) home, his brother (to play) with his toys. 3) When
mother (to come) home, I (to do) my homework. 4) When father
(to come) home, Peter (to sleep). 5) When mother (to come) home,
the children (to play) on the carpet. 6) When I (to get ) up, my moth-
er and father (to drink) tea. 7) When I (to come) to my friend’s place,
he (to watch) TV. 8) When I (to see) my friends, they (to play foot-
ball). 9) When I (to open) the door, the cat (to sit) on the table.
10) When Kate (to open) the door, the children (to dance) round the
fur tree. 11) When Tom (to cross) the street, he (to fall). 12) When I
(to go) to the university, I (to meet) my friend. 13) When we (to go)
to the cinema, we (to meet) grandmother. 14) When grandmother
(to go) home, she (to see) many children in the yard. 15) When Hen-
ry (to walk) about in the forest, he (to find) a bear cub. 16) When we
(to walk) about in the forest, we (to see) a hare. 17) When I (to wash)
the floor, I (to find) my old toy under the sofa. 18) When granny (to
read) a book on the sofa, she (to fall) asleep. 19) When I (to play) in
the yard, I suddenly (to see) my old friend. 20) When Nick (to run)
about) in the yard, he (to fall).

9. Answer the questions using past continuous

1) What were you doing 10 minutes ago?

2) What were you doing at 7 o’clock this morning?

3) Were you playing computer game at 10 o’clock last night?
4) What were you thinking about a few minutes ago?

5) What was our teacher saying a few minutes ago?

6) What were you doing yesterday afternoon at three o’clock?
7) Was it raining two hours ago?

8) What were we talking about one minute ago?

9) Who were you talking to a few minutes ago?

10) What were you doing at six o’clock this morning?



10. Read the text and translate
THE ATOM

The ancient Greeks coined the term atomos, meaning the
smallest possible separation of matter. In ancient times, both the
Greeks and Indians has philosophied about the existence of the atom
but, it was first hypothesised scientifically by the British chemist
John Dalton (1766-1844) in the early years of the 19™ century, when
he suggested it was the smallest particle that could exist. Since then,
smaller subatomic particle have been discovered and the part they
play as the basic building blocks of the universe is clear. We now
know how that atoms are made up of differing numbers of electrons,
neutrons and protons, and these too are made up of seven smaller
particles.

Dalton’s theory about atoms was not immediately accepted by
chemists, though one reason for this was Dalton’s well-known care-
lessness in experimental procedures. However, we know now that
Dalton was correct in almost everything he said in his theory of the
atom. He described an atom, even though he had never seen one, as a
particle that cannot change its nature. It could, he observed, combine
with the atoms of other chemical elements to create a compound.
Almost a century later the first subatomic particles were discovered.
By the 1930s, physicisrs were working with new ideas which al-
lowed them to investigate the parts of the atom in great detail. In
turn, these developments helped them to develop quantum
mechanics — the basis of both modern chemistry and physics.

In Chemistry, the atom is the smallest part of an element that
can still be recognized. An example will explain best of all. Each
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element is identified by the number of prortons it has. An atom of
carbon has six protons. Those six protons without the neutrons and
electrons, or the electron without the other subatomuc particles; they
are not carbon. A carbon atom can be combined with two atoms of
oxygen to give the compound carbon dioxide, or CO2. It is this dif-
ference in the number of subatomic particles that makes one atom
different from another.

Subatomic particles also have another purpose. If there is the
same number of electrons and protons in the atom, them the atom
will be electronically neutral. A difference between the two means
the atom has an electrical charge, in other words, it produces electric-
ity. This electricity means the electrons can become attracted to each
other. In this way, atoms can bond together to form molecules, and
when enough molecules are joined together we have matter that we
can see.

The most recent theories of the origins of the universe say that
all the atoms in the universe were formed in the first few minutes of
the universe coming into existence. The most common element is the
simplest, hydrogen, which has the atomic number 1. Seventy-five per
cent of all atoms are hydrogen atoms. The next most simple is the
next most common, helium, atomic number 2 making twenty-four
per cent of all atoms. All the other atoms add up to just one per cent
of everything that exists in the universe.

Vocabulary

ancient — ApeBHUE

to mean — 3HAYUTH
separation — pasjieneHue
matter — MaTepus

existence — CylieCTBOBaHUE
particle — yacTuia

to discover — OTKpbIBaTh, OOHAPYKUBAThH
to made up cocTaBisTh
immediately —cpasy xe
accept — IpuHUMATh

reason — MpUYMHA

to recognise — 0OCO3HaBaTh



11. Choose the correct answer

1) Dalton believed the atom to be
a) An element

b) Made of smaller particles

c) The smallest possible particle
d) His own idea

2) Dalton’s theories were

a) Generally accepted

b) Not tested very carefully

c) Accepted at once

d) Not correct

3) The number of protons in an element
a) Is the same as the number of electrons
b) Is always six

c) Never chahges

d) Characterises the element

4) Electrons help

a) Protons to form elements

b) Atoms to be neutral

c) Molecules to become atoms

d) Atoms to form molecules

5) Hydrogen is

a) The simplest atom there is

b) Present in all atoms

c) The oldest atom

d) As common as helium

12. Match these words with their definitions

1. subatomic A. Part of an atom which
has no charge

2. electron B. Two or more atoms

3. neutron C. Smaller than an atom

4, molecule D. Part of an atom that has




a negative charge

5. proton E. A theory developed by
physisists to explain the atom

6. quatum mechanics F. Part of an atom which
has a positive charge

7. carbon G. Pulled together

8. attracted H. A chemical element

9. helium L A chemical element
that is ligther than air

10. universe J. The whole cosmos

13. Write 4-5 words in each letter, connected with your
summer holidays, work in groups

A B C D E
F G H I J
K L M N 10)
P Q R S T
3] % w Y Z

14. Discuss the questions

1) Traditionally the folowing sustances are used as fuels: oil,
petrol, gas, coal, wood. Today, nuclear power is getting more and
more popular, supplying about 16 per cent of electricity worldwide.

2) Petrol or gas which one is better?

3) What fuel do people use to make power?

4) Where does petrol come from?



15. Listen and translate the dialogue

Man: Have you heard about these cars? They don’t use petrol,
they run on hydrogen.

Woman: I have heard something about them. It’s just an
experiment, really, isn’t it? The idea will never work.

Man: Well, actually, it’s almost ready to go on the merket. A

Woman: Oh, it’s just another trick to sell new cars.

Man: It’s more than that. It’s a new type of engine. Instead of
burning petrol and producing all all those exhaust fumes. It burns
hydrogen and guess what comes out of the back of the car?

Woman: No idea.

Man: Water. The only waste product is water. This could be
the answer to all our pollution problems.

Woman: I bet it’s really expensive. It’s just another way to get
your money off you.

Man: It’s expensive now, because it’s new. But there no way
hydrogen will be as expensive as petrol. It’s the most common
element in the world — in the universe. We’ll never run out of it. On
the other hand, there’ll be no petrol in fifty years.

Woman: Wait a minute, though. Isn’t hydrogen dangerous? I
mean doesn’t it burn easily and explode sometimes?

Man: Yes, but so does petrol. Hydrogen fuel isn’t liquid like
petrol. One day we’ll be filling up our cars with pellets of hygrogen,
it’s safer that way. You’ll have thirty kilos in the tank not thirty
litres.

Woman: Sounds crazy. I’ll keep on using my bike I think.
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16. Find the correct word

1) Most/some/plenty of people are already using hydrogen-
powered cars.

2) The waste from these cars is pollution/water/fumes.

3) It’s expensive because it is new/uses hydrogen/is not
common.

4) Hydrogen is more/less/just as dangerous as petrol.

5) Hydrogen will be used in gas/solid/liquid form.

17. Translate the sentences into Russian

1) A lot of questions which used to be asked, such as why does
the Sun come up in the east or why does it go down in the west, have
been answered by physics.

2) The idea that the Sun was the centre of the universe pushed
Europe into a scientific revolution.

3) Isaak Newton, building on Copernicus’ and Kepler’s work,
set out his Laws of Motion and modern physics was born.

4) Thermodynamics is the study of changes of heat in matter.

5) James Mackswell equations were used to describe light.

6) The discovery of X-rays and the work of Marie Curie on
radioactivity led to nuclear physics.

7) Successful experiments in the 1940s resulted in the splitting
of a nucleus and led to the world’s first nuclear explosion.

18. Translate the sentences into English

1) ®usuka gana OTBETH HA MHOTHE BOINPOCHI, HAIIPUMEp, I10-
YeMy COJIHIIE BCTAeT Ha BOCTOKE, a 3aX0JIUT Ha 3araje.

2) ines o TOM, YTO COJIHIIC SIBIISIETCS ILIEHTPOM BCEIECHHOM
NOATONKHYJIO EBpony K Hay4HOH peBOIIOLNH.

3) Ucaak Hrtoron, onupasick Ha pabotsl Konepuuka u Ken-
Jiepa, BBIBEN 3aKOHBI JABIDKEHHUS W TaKUM 00pa3oM, TOJIOXKMI Hada-
JI0 COBPEMEHHOH (u3uKe.

4) TepMmoaMHAMHKa — 3TO HayKa, N3y4arolasi U3MEHEHHUE Terl-
JIOTHI B MaTEPUATHLHBIX 00BEKTAX.

5) YpaBHenuss MakcBejula HCHOJNB30BANKCH Ui OMHMCAHHS
CBeTa.

6) OTKpBITHE PEHTTCHOBCKUX Jyued u padotel Kropu mo pa-
JTMOAKTHUBHOCTHU TIPUBEIH K CO3JIAHUIO SICPHON (PH3HUKH.
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7) Ycrenmasle 3kcnepuMeHThl 1940-romoB 1Mo paciieruieHu o
aTOMHOTO sIJIpa TIPUBEITH K IEPBOMY B MUDE SJICPHOMY B3DHIBY.

8) TepMUH «aToOM» TPEUECKOr0 MPOHCXOXKICHHUS W O3HAYaeT
MeJbYalIIyI0 YaCTUILy XUMHUYECKOTO DJIEMEHTA.

9) [lepBast HaydHasi TUIIOTE3a ATOMHOTO CTPOCHHUS MaTepUU
ObLIa BBIZIBUHYTA OPUTAHCKUM yYeHBIM JI>KOHOM J[OJITOHOM.

10) Ha cerognamnuii AeHb U3BECTHO, YTO aTOMBI COCTOSIT U3
ere 0oJiee MEJIKUX YaCTHIL: DIIEKTPOHOB, HEUTPOHOB U MPOTOHOB.

11) OmmH aTOM OTAMYAETCS OT APYTOTO KOJTMYECTBOM DIIEMEH-
TapHBIX YaCTHII.

12) DnexkTpuueckuil 3apsii 3aCTaBisIeT SJIEKTPOHBI MPHUTSITH-
BaThCsI APYT K JIPYTy, Onarojaps 4emMy, aTOMbl COCTUHSSAChH, 00pasy-
IOT MOJICKYJIBI.

19. Write an article for the student’s conference with the title:
«Interesting facts about the atom»

Use the plan

1) History of discovery

2) Parts of the atom

3) What the parts do

4) How many atoms

Use the headings in your article. Write four paragraphs. Use
some of these words and phrases:

o At first

o Smallest particles

o A number of

e Electrically charged

e Bond

® Molecule



UNIT 2. FAMOUS PHYSICISTS

1. Read the text and translate

ISSAK NEWTON

Isaak Newton was born on Christmas Day 1642, according to
the calendar which was used in England at that time, or, according to
the modern calendar, 4™ January, 1643. His father was a wealthy
farmer in the north of England, and the owner of a large estate which
included the family home, called Woolsthore. Unfortunately, his
father died several months before Newton was born, so he never
knew him. When he was two, his mother married again and moved to
another village, leaving him behind to be brought up by his
grandmother.

When his stepfather died some years later, Newton’s mother
returned to Woolsthore, together with the three children from her
second marriage. Even though Newton’s family was wealthy, his
mother did not want him to go to school. Instead, she wanted him to
learn to be a farmer and to take care of the family’s estate. Newton
did not like farming and was not very good at it. Eventually, he was
allowed to return to school and then to attend university, although he
had to work to earn money to cover at least some of his expenses.

Despite the fact that Newton was studying Law at Cambridge,
where the ideas of Aristotle were greatly respected, he became more
interested in modern philosophers like Rene Decartes, Thomas
Hobbes and Robert Boyle and also explored the ideas of Nicolas
Copernicus, Galileo and Johannes Keppler. At some point, he
became interested in mathematics, including the work of Euclid and
Decartes, which eventually resulted in Newton’s invention of
calculus. In the field of optics, he made important discoveries about
light and colour theory, as well as building the first reflecting
telescope. He was also involved in alchemy, religion and, of course,
physics, where his discovery of the laws of planetary motion and
gravity were great advances and also served as the basis for later
work, such as Albert Einstein’s. He was also interested in politics,
serving as a Member of Parliament and in other govermental
positions.
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Throughout his life, Newton was a fragile, sensitive person,
who did not take well to critisism. In fact, he often delayed
publishing his work because he was afraid of being criticised, which
led to many problems later on. He suffered two nervous breakdowns
and finally stopped doing research. However, he remained active by
working for the government as Warden, and later Master, of the
Royal Mint, where his efforts produced important results. He was
made a knight by Queen Anne in 1705.

Newton died on 20" march, 1727. The epitaph for his tomb,
which is in London’s Westminster Abbey, was written by the poet,
Alexander Pope: Nature and nature’s laws lay hid in night;, God said
Let Newton be and all was light.

Vocabulary

according to — cormacHo

wealthy — obecrieueHHBII

estate — momecThbe

to bring up — BocriuTHIBaTH

to allow — mo3BoATH

to cover expenses — IOKPBIBATb PACXO/IbI
despite the fact — HecMoTps Ha pakT

at some point — B onpeeJIeHHbII MOMEHT
reflecting — oTpaxaromuii

to be involved — OBITH BOBJICYEHHBIM

take critisism — MpUHUMATH KPUTUKY

to lead to problems — npuBoANUTE K TTpOOIEMaM
to suffer — ctpagats

nervous breakdown — HepBHBII1 CpBIB
knight — priaps

2. Answer the questions

9] When was Isaak Newton was born?

2) Who was his father?

3) Who brought him up, when his mother married
again?

4) What profession did his mother choose for him?

5) Is it a good idea for scientists to tell others about

their research results? Why/Why not?
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6) Can you explain why we see colours?
7 Do you know the famous story of how Newton
discovered gravity?

3. Choose the correct answer

1) As a young child, Newton

A) lived on a small farm

B) lived at Woolsthore with his grandmother
0] lived with his parents

D) lived with his mother and her new husband
2) Newton’s mother

A) Took him with her when she remarried

B) wanted him to go to school
C) thought he should be a farmer
D) covered all costs of his education

3) Newton was originally studying to be

A) a physicist

B) a pholosopher

O a mathematician

D) a lawyer

4) Newton was not particularly influenced by
A) the ideas of Aristotle

B) the ideas of Descartes

O the ideas of Copernicus

D) the ideas of Euclid

5) Newton had problems in his later life because
A) he was so famous

B) he was afraid of criticism

O he published his work

D) he stopped doing research
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4. Write nouns, adjectives and verbs, connected with
the word SCIENTIST

nouns adjectives verbs
laboratory hardworking to investigate
microscope famous to publish
experiment outstanding to demonstrate

5. The underlined words are all in the wrong sentences.
Put the words into the coreect sentences

1) My uncle worried so much about his work that he
had a mint.

2) Our class visited the estate and we saw how the
money is made.

3) That crystal vase is very calculus and will easily
break.

4) The bracnh of mathematics that is concerned with
limits and with the differentiation and integration of functions is
called a delay.

5) The telescope had a huge old castle and beautiful
gardens.

6) A nervous breakdown has a large convex lens so that

you can see things which are far away.

7) There was a fragile so we were late.

GRAMMAR CORNER: FUTURE CONTINUOUS

YTBEPXXAEHUE | OTPULIAHUE | BOITPOC KPATKUI
OTBET

I will be working | I won’t be Will I be Yes, [ will.
working working? No, I will not

You will be Youwon’tbe | Will you be Yes, you will.

reading reading reading? No, you won’t.

She will be She won’t be Will she be Yes, she will.

solving task solving task solving tasks? | No, she won’t.

He will be driving | He won’t be Will he be Yes, he will.

a car driving a car driving a car? | No, she won’t.

It will be sleeping | It won’t be Will it be Yes, it will.
slleping sleeping? No, it won’t.
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We will be We won’t be Will we be Yes, we will.

visiting our visiting our visiting our No, we won’t.

parents parents parents?

They will be They won’t be | Will they be Yes, they will.

passing exams passing exams | passing No, they won’t.
exams?

Words signals: at this time tomorrow, from 2 till 4, the whole
evening the next week

6.

Use these words to write sentences with Future
Continuous . Use will be, won'’t be or won'’t
1) I (not travel) next week. 2) (you work) tonight? 3) Sam

(study) at 2 o’clock. 4) (She study)? 5) They (not drive) tomorrow. 6)
(you sleep)? 7) We (watch) TV tonight. 8) Mr. Smith (to fly) to Italy
soon. 9) The Sun (set) at seven o;clock. 10) (We eating) soon? 11)
Where (you stay)? 12) I (do my homework) tonight. 13) How (get to
work)? 14) (She play)? 15) I (get) a haircut this afternoon.

7. Put the verbs into future continuous

THIS TIME NEXT WEEK

1) I (play) Clash of Clans with my friend Bill.

2) We (collect) trophies, gold and elixirs.

3) While we are playing, we (drink) lots of coca cola
for energy.

4) At the same time, the wizard (cast) spells on goblin
village.

5) I also (build) a new community and then
with Bill — we (attack) goblin vilages.

6) We may take a break — and then we (eat) deliciuos
spring rolls and wonton soup from the Golden Foenix.

7) Later we (train) soldiers and we (upgrade) our walls
and storage areas.

8) One thing we (not do) — is our homework and we
(not study) for our math test.

9) The Clans (face) off against one another — in one

epic battle after another.
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10) I hope we (receive) many stars and that we (advance)
the next level.

11) This time next week I believe that I still
(play) Clash of Clans and that I will be a champion with 3200 points.

12) So, don’t phone us next week, we (battle) giants and
gobblins there.

8. Put the verbs into the future continuous
A WONDERFUL PLAN

Alison and Nate, a brother and sister, live together in an
appartament. They attend university in the same city, so they live
together to share expenses. Their parents live in a different city, but
they (visit) their children tomorrow. They (arrive) at the airport at 10
o’clock.

Nate and his elder sister talk about all the arrangements they
made for their parents visit.

- «Okay, so we (go) to the concert tomorrow, right?» Nate
asks.

- «That’s right» Alison replies. We (see) the orchestra at 7:00
p-m.»

-« we (go) to the museum tomorrow, then?» her
brother asks.

- «Yes, 1 reserved tickets for the special exhibition on
mummiesy. Alison says. « you (come) with us or

you (meet) your study group?»

- «No, | definetely (go) with you to the museum». Nate
answers. «I love museums! All right right, so we (pick) Mom and
Dad up in about an hour.

- «Yes, I (leave) soon» Alison says.

Nate is confused. «What do you mean? We both (go),
right?

- «Of course not» Alison laughs. «Look at this place! I was
very busy making all the reservations and getting all the tickets. We
did not clean at all ».

- «Oh, no. you are right». Nate looks at the messy living room
and remembers all the dirty dishes in the kitchen. «What will we
do?»
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- «Don’t worry, my dear brother», Alison says, smiling. «You
know, I always have a plany.

-«Is a cleaning service coming?» Nate asks.
« Mom and Dad (stay) in a hotel ?»

- «No, silly» Alison replies. «No one (come) to help us clean».

- «Then what is your wonderful plan?» What we

(do) to get the appatment clean? Mom and Dad (arrive) soon».
Now Nate is getting really nervous.

- «Not to worry» Alison reassures his brother. «I (drive) to the
airport to pick them up, and then we (go) to a new art gallery that just
opened. We (take) a guided tour for an houry.

- «How does an art gallery tour get the house clean?» Nate
wonders.

- «That does not clean the house! Remember that you (stay)
here , little brother». Alison says, giving him a hug before she walks
to the door. «This way you will have lots of time!» I (go out) to have
fun with Mom and Dad because I am a wonderful daughter, and you
(stay) here to clean the whole appartment because you are a
wonderful son!».

9. Put the verbs into Future Simple or Future Continious

1) I (send) you a postcard from Spain.

2) She (stay) at Sunrise Hotel if you need her.

3) Miss Richards (attend) a lecture from 2 till 5 p.m.
today.

4) We (wash) those dirty dishes when we come home
from work.

5) I know that Jerry (stand) on the platform and (wave)
his hand when our train arrives.

6) Your dress (be) ready in half an hour.

7) The New Year (start) at midnight.

8) He (not return) to that island amynore.

9) Sandra (enjoy) her vacation in a ski-resort at this
time next year.

10) I (not work) in the library tomorrow evening.

11) We (fly) to India this summer.
12) We (go) to USA at this time next Sunday.
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13) I can give you a lift to the office in a couple of
minutes, I (drive) that way anyway. — if you are late I (drive) you to
school.

14) Don’t call me at 7 a.m., I (take) a shower after work.

15) Our granny (to read) 3 fairy-tales to us in the
evening. — Our granny (to read) a fairy-tale when mum and dad come
home.

10. Read a part of a radio programme about great
scientists

Although Isaak Newton is famous for his work in physics and
mathematics, he also spent a lot of his time working on alchemy.
Nevertheless, nowadays we remember him for many scientific
discoveries. So, what were they? Well, where to begin?

At the beginning of the 1670s he was involved in the branch of
physics that studies the physical properties of light kniown as optics
and to this end was studying the refracton of light. He found that a
prism, which is an optical device with a triangular shape and made of
glass and which is used to change the direction of light, could
decompose white light into a spectrum of colors. If you are not sure
what a spectrum is, it’s a whole range of something. He said, if you
then used a lens, you know like the glass in a pair of glasses, together
with a second prism, you could then recompose the multi-coloured
spectrum into white light.

But that wasn’t all. Indeed, he also looked at coloured light
and found that separation of a coloured beam proved it didn’t change
its properties. However the beam was shone, its colour remained the
same. This gave him an explanation for why we see colours.
Basically, he claimed that an object didn’t make its colour but its
interaction with coloured light caused us to see colours.

Newton also made a lot of headway in the area of light
composition. He suggested that light is made up of particles
connected to waves. Modern day science agrees with the idea of a
wave-particle relationship although not with the whole theory.

Perhaps not suprisingly, Newton may have also been the first
to give an exact account of how a rainbow is formed when he
illustrated light passing through the water droplets.
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However, for many of us, Newton entered history as the
discoverer of gravity. We all know the famous story of an apple
supposedly dropping on his head leading him to his realisation of
gravity. Well, don’t think things were so simple. He knew gravity
existed, the question was how far-reaching was its influence. Was it
responsible for keeping the Moon in orbit, for example? His
calculations said yes and he name the force universal gravitation.

11. Fill the gaps

1) Optics is the branch of physics that studies the physical
..................... of light known as optics.

2) Newton claimed that a prism could ....................... white
light into a spectrum of colors.

3) A second prism and lens could recompose the multi-
coloured spectrum into .................... light.

4) Newton said .............ccoeevninn with coloured light
caused us to see colours.

5) Newton believed light is made up of particles connected to

12. Read and translate a part of a radio programme about
great scientists.

Although Isaak Newton is famous for his work in physics and
mathematics, he also spent a lot of his time working on alchemy.
Nevertheless, nowadays we remember him for his many scientific
discoveries. So what were they? Well, where to begin?

At the beginning of the 1670s he was involved in the brach of
physics that studies the physical properties of light known as optics
and to this end was studying the refraction of light. He found that a
prism, which is an optical device with a triangular shape and made of
glass and which is used to change the direction of ligth, could
decompose white light into a spectrum of colors. If you are not sure
what a spectrum is, it’s a whole range of somwthing. He said, if you
then used a lens, you know like the glass in a pair of glasses, together
with a second prism, you could then recompose the multi-colored
spectrum into white light.
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But that was not all. Indeed, he also looked at coloured light
and found that separation of a coloured beam proved it did not
change its properties. However the beam was shone, its colour
remained the same. This gave him an explanation for why we see
colours. Basically, he claimed that an object didn’t make its color but
its interaction with coloured light caused us to see colors.

Newton also made a lot of headway in the area of light
composition. He suggested that light is made up of particles
connected to waves. Modern day science agrees with this idea of a
wave-particle relationship although not with his whole theory.

Perhaps not surprisingly, Newton may have also been the first
to give an exact account of how a rainbow is formed when illustrated
light passing through the water droplets.

However, for many of us, Newton entered history as the
discoverer of gravity. We all know the famous story of an apple
supposedly dropping on his head leading him to his realisation of
gravity. Well, don’t think things were so simple. He knew gravity
exisrted. The question was how far-reaching was its influence. Was it
responsible for keeping the Moon in orbit, for example? His
calculations said yes work he named the force universal gravitation.

13. Translate into Russian

1) Albert Einstein is known as one of the greatest
physisists of all time.
2) While still at Luitpold Gymnasium, Einstein wrote

his first scientific work The Investigation of The State of Ather in
Magnetic Fields.

3) Einstein was qualified to teach Physics and
Mathematics but could not get a teaching position then.
4) While working at the Patent Office, he began to do

research in the field of physics and made some outstanding
discoveries.

5) Einstein Theory of Relativity caused an upheaval in
the scientific world as it completely overturned the long-standing
Law of Universal Gravitation.

6) The Noble Prize for Physics was given to Einstein in
1921 for his work on the photoelectric effect. He proved that when
matter was exposed to.
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7) Einstein never worked on the atomic bomb because
he had always be against war and weapon of mass destruction.

14. Translate into English

1) Marp HrioToHa xoTena, 9To0bl OH OBLT pepMepom,
HO OH OBLI HE CITOCOOEH K 3TOMY.

2) Wzywas  mpaBo B KemOpumke,  HpioToH
3aMHTEPECOBAJICS COBPEMEHHOH (umocodmeii.

3) HuTepec HptoToHA K MaTeMaTHKE B KOHEYHOM HUTOTE
MIPUBEI €r0 K CO3/IaHUI0 MAaTEeMaTHUECKOT0 aHaIN3a.

4) Pabotas B obmactu ontuku, Mcaak HproToH caenan

Ba)KHBIC OTKPBITHS B OONACTH CBETa W IIBETa M CO3JAN IIEPBBIN
3€pKaJIbHBIN TEJIECKOIL.

5) 3aKOHBI ABMKCHHS IUIAHET W 3aKOH BCEMHUPHOTO
TATOTEHUS, OTKpBITHIE HBIOTOHOM, WMETN HCKIIOYUTEIHHOE
3HaueHue. Ilo3aHee oHU OBUIM HMCHOJIB30BaHbl DHHINTEHHOM B €ro
Hay4yHOU pabore.

6) WNutepecHo  oTtMeruTh, uto HpIOTOH  Takke
3aHUMAJICS MONMTHKOW. OH naxe 01 wieHoM [lapmamenTa.
7 H3zBecTHO, uT0 HBIOTOH OBLT HETEPHUM K KPUTHKE.

BriocnenctBum 3TO mpHBENO K psAy KOHQIUKTOB, W, B KOHIIE
KOHIIOB, OH MEPECTasl 3aHUMAThCSI HAYKOH.

8) Maiikn ®apazgeit Obu1 u3 OemHolt cembu. OH
BBIHYXJICH OBUI 3aHUMAThCsS CaMOOOpa30BaHUEM, T.K. HE HMEI
BO3MOHOCTH TIOJYYHTh XOPOIIIee MKOIbHOE 00pa3oBaHue.

9) Maiika BBIHYXIEH ObLI MHOTO paboTaTh, YTOOBI
obecrieunth ceOs1. OH JaXKe MMOIyMbIBall OCTABUTh 3aHATHS HAYKOH.

10) Korma ®apaneit paboran momomHukoM JleBu, oH
MOCTPOMJT YHUIIOJISIPHBIN 3JIEKTPOJIBUTATENb.

11) ®apaneii HUKOTAa HE OBUI CHIIEH B MaTeMaTUKE U
MO3TOMY COTPYIHHYAI ¢ MaKCBeIIoM.

12) @apaner0  ygaloch CO31aTh  YCTPOMCTBO Ui

NepeMCHICHUA MarHuTa 4€pe3 BUTKU HIPOBOJAa U TAKUM o6pa30M
IIOJIYYHTh BHCKTpI/I‘IeCKI/Iﬁ TOK.

13) 3akoH wuHAyKuun @Papages SABIAETCS OCHOBOU
3JIEKTPOMArHETU3Ma U COBPEMEHHBIX TEXHOJIOTHH.
14) @apaneil OTKphUT Kak CIOCO0 IMPOM3BOACTBA

QJICKTPUYCCTBA, TaK U CII0Cc00 €ro MCHoJIb30BaHMS.
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15. Fill in the following sentences with an
appropriateverbs

AUTUMN VERBS

1) The weather chilly.

2) People sweaters.

3) Leaves color.

4) Leaves to the ground.

5) People leaves into piles.

6) Scarecrows the crops.

7) Crops in the fields.

8) Farmers their crops at the
market.

9) People B apples from trees.

10) Squirells nuts.

11) Geese south for the winter.

12) Frost the ground in the
morning.




13) Children trick-or-treating.

14) Pumpkins orange in the fields.

15) Families Thanksgiving.

16. Fill in the blanks below with words from the box.

FALL
harvest red pumpkins
sweaters orange corn
chilly yellow September
sets scarecrpows country
migrating autumn foliage
change season ground
November back coats
farmers October Crows
before grapes

77
b @
Fall
Fall, which 1is also called , 1s the
when the leaves color and fall to the
. In North America, it is also the season when kids

head to school.

The wesather

Fall begins with warm weather in

season continues into
earlier and earlier everyday and the weather becomes
. And so, people put away their shorts and t-

shirts

and

, but as the

and

, the

take

out
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The harvest

In fall, are busy working in their fields.
They have to their crops before the cold of winter
comes. now big and orange, are ready for making
pies. quickly ripens on the cob. Wine makers pick their
plump, juicy, purple from the vine.
stand guard in the fields to keep the
from stealing the crops the farmers
can gather them.

The Country
If you are fortunate, you can visit the in the
fall and see the spectacular on the trees as the
leaves change to , , brown,
and . Overhead, birds are ,

heading south to their winter homes.

17. Read and translate

Before the scientific revolution the world was viewed very
differently. To understand why, we need to first look at the reasons
for the thinking in the past and then explain how modern scientists
changed those beliefs.

Ancient thouht was guided by philosophy and religion. Rather
than analysing an idea based on what could be seen, descriptions of
the world were according to what a philosopher believed.
Nevertheless, there were thinkers using mathematics and
observations for scientific reasons and sometimes the right answer
was found to a questions even if it was for the wrong reason.

Modern thought began with a scientific revolution influenced
by the works from Eastern scholars in the early middle ages. Works
like Galileo’s on dynamics, and Newton’s laws of motion all built on
them, bringing in modern physics. The 19™ century saw investigation
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into electricity and thermodynamics. Through the use of equations
and investigation, theories were discovered allowing many advances
in technology. Later examples included the development of X-rays
and nuclear power. Physics progressed, quantum mechanics gave
explanations for how particles move and the whys of the universe.
Due to science developing, finding proof became the key to new
ideas based on what could be seen. Of course, knowing what
mistakes had gone before also helped modern scientists.

Finally, we can understand that theories of physics both before
and after the scientific revolution had a need for observation and
proof. However, the difference lay in how easily theories were
accepted, with modern thinkers requiring more analysis and proof.
And also aiming to change the world.

18. Write a newspaper article about famous physicist

Give biographical information and an explanation of his many
achievements.

Use this plan:

Title (think of an eye-catching title)

Paragraph 1

Explain who are you writing and why.

Paragraph 2

Give an overview of Newton’s life.

Paragraph 3 and 4

Give examples of his theories and how he arrived at the
conclusions.

Paragraph 5.

Sum up by briefly restating his life and achievements and say
what kind of impression this scientist made on you.
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UNIT 3. PHYSICAL PHENOMENA

1. Read and translate the text

THE GENERAL THEORY OF RELATIVITY

Isaak Newton’s discovery of the Laws of Universal
Gravitation would seem to have definitely answered the question of
planetary movement. And yet, it became apparent to scientists that a
number of phenomena which they observed did not agree with those
they expected to see based on Newton’s predictions.

One of the differences was the orbit of the planet Mercury,
which did not quite match the orbit predicted by Newton’s theory.
Another problem resulted from James Clerk Maxwell’s theory of
electromagnetism (about 1870), which indicated that space was filled
with matter that moved and was not empty and motionless, as
Newton had believed. Finally, there was a problem with Newton’s
claim that light travelled at a constant speed, whether the observer
was moving toward or away from it or not.

These questions captured the interest of a brilliant young
physics student, Albert Einstein.

Einstein’s first attempt to solve th problem as his 1905
paper on The Special Theory of Relativity, a concept which has been
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noted by Galileo in 1632. In this work, Einstein found that time and
space are relative, not constant. This means that time and space are
different depending on where observer is. This was proved by an
experiment involving two clocks: one was put on an airplane which
travelled around the world and the other remained at the starting
point on the ground. When the first one returned, it was running
slower than the one which had been left behind, exactly as Einstein
had predicted.

Einstein continued to expand on this theory, and in 1916
presented a paper on a new theory, The General Theory of Relativity,
which took into account the effect of gravitation on space and time.
It involved the notion of space time, a multi-dimentional
phenomenon which is constantly moving and bending as it meets
obstacles in its path. Everything in the universe is part of this space
time and is carried along with it. Futhermore, gravity is not a force
which moves things, but rather it is an element which illustrates
curved space and time.

Einstein’s theory was based on geometrical calculations and
principles and had to be proved by scientific testing in the natural
world, which many scientists were eager to do. In 1919, during a
solar eclipse, a British team working in two different locations
measured the light of several stars. They found that the light from
these stars was actually bent, just as Einstein’s equations to other
natural phenomena, all with positive results.

Vocabulary

definetely — onpenenenno

apparent — O4eBU/IHbIN

prediction — npeckazanue

to indicate — yka3bIBaTh

to fill — HamOMHATH

to move — IBUIraTbCsa

empty — mycToi

motionless — 6e3 ABMKEHUS

to claim — 3asBnsATH

constant speed — OCTOSIHHAsL CKOPOCTb
to capture the interest — mpoBOIUPOBATH HHTEPEC
involving — BKITFO4aOIHAN
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to remain — ocTaBaThCs

starting point — mcxoHas TOYKa

to expand — pacupsTh

to take into account — 6path BpacueT

to bend — nzrubarscs

to meet obstacles — BcTpedaTs MpensSTCTBUS
curved — U30THyTas

to be eager to do — UMeTh keTmaHue caenaTh

2. Answer the questions

1) Who first attempted to solve the problem?

2) Were time and space relative or constant?

3) Which clock were running slower?

4) What is gravity?

5) How was Einstein’s theory proved?

3. True or false

1) The orbit of the planet Mercury led scientists to
question Newton’s Law of Universal Gravitation.

2) Maxwell agreed with Newton that space was empty
and motionless.

3) Einstein was the first scientist to talk about the
notion of relativity.

4) According to Einstein, gravity is not a force which
moves matter.

5) Einstein’s theories were never proved by scientific
testing.

4. Find a synonym in the box for the words or phrases
in the sentences.
an eclipse apparent notion
multi-dimentional eager bend
obstacles curved

1) In scince fiction films, space travel is often talked

about as being more than one dimension since it involves both time
and space
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2) When there is the phenomenon of the Sun being
covered by the Moon, it is observed by millions of people.

3) The scientist was very keen to test her theory.

4) The heliocentric theory was a(n) idea that many
people did not want to accept.

5) Unfortunately, he met many difficulties in his
reserch.

6) Light can turn.

7) It was obvious to scientists that more research was
needed.

8) The line was rounded.

5. Find the words, connected with the word physical
phenomena
Nouns Adjectives Verbs

6. Discuss the questions

1) Why do scientists want to test and prove theories?

2) Do you think there are general laws which can
explain the physical universe? Why/Why not?

3) Are scientists influenced by the work of earlier
scientists?

4) Discovery is just a different way of looking at

something. Do you agree or disagree with this statement?

7. Read about five famous scientists talking about
research involving relativity.

Speaker 1: I had been working in theoretical physics for years
when Einstein announced his discovery of the special law of relativity
in 1905. Many of my concepts did not fit models of classical physics
and led to the birht of a new field of inquiry, quantum physics. But to
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get back to the point. | immediately recognized the implications of
Einstein’s theory and spent a lot of time and effort promoting it among
my colleagues in the scientific world.

Speaker 2: I discovered a set of mathematical equations to
express the basis laws of electricity and magnetism. From there, |
eventually found that light is actually an electromagnetic
disturbance. My theory was not perfect, but it was a success in that a
lot of other researchers became interested in aspects of it and it led to
great advances in the field of physics. For example, one of those
researchers discovered the laws of special and general relativity.

Speaker 3: I did not come up with the theory, you understand —
I was not that brilliant. I have to admit. No, I just proved it. You see,
I had read about the his ideas and thought there might be some truth
to them — he never bothered testing them himself, you see. So, when
the opportunity presented itself, I jumped at the chance and became
famous for it.

Speaker 4: During the many hours I sat in my office during my
boring job, I thought about physics problems and tried to solve them
mathematically — just as one might do any other puzzle in order to
pass the time. I did not have a laboratory to test my theories — I left
that tasks to others. But my thinking turned out to be right after all —
I did discover two theories of relativity, so you could say my time
was not wasted.

Speaker 5: I believed that we should use mathematics instead
of logic to solve physical problems — and I ran into a lot of critisism
for it in those days, let me tell you. I also tried to measure the speed
of light — not very successfully. [ am afraid, but was the first to come
up with the concept that there were no absolutes in the cases of
motion and rest, which was a basic principle of relativity.

8. Match each statement with the speaker. There is one
statement which you don’t need to use.

A He discovered one of the first principles of relativity.

B His work led to the discovery of the Theory of Relativity.

C He discovered the two theories of relativity.

D He disagrred with the Theory of Relativity.

E He supported the Theory of Relativity.

F He tested the Theory of Relativity.
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GRAMMAR CORNER: PAST PASSIVE VOICE

WAS, WERE + 3 FORM
YTBEPXJIEHUE | OTPULIAHUE BOITPOC KPATKHUE
OTBETHI
The book was The book was Was the book Yes, it was.
written in 2017 not written in written in 2017? | No, it wasn’t.
2017
The documents The documents | Were the Yes, they
were received were not documents were. No, they
yesterday received received were not.
yesterday yesterday?
9. Complete the sentences with past passive voice form
1) The house ............... (paint) last year. 2) We
.......... (not/invite) for Kelly’s birthday party. 3) Three
TOOMS......eeuvennnn. (damage) by a fire. 4) I (bear) ............... in
Italy. 5) My stolen car ...... .......... (find) by the police. 6) Many
people ...l (injure) in the accident. 1
..................... (now/wake up) by my alarm clock yesterday.
8) This shirt ..., (iron). 9) The bridge
............................ (damage). 10) Those hiuses
.................... (build) in 1922. 11) This bike ..................(buy)
by my grandparents. 12) The book ......................... (not/read).
13) A lot of photos ..................... (take) during our holidays.
14) Five hundred people ............cccoeenennen. (employ) in that

company.

10.
1

(grow) in this town. 4) Telephone
England. 5) My car

Make passive sentences

This song (sing) everywhere in

Flowers (plant) in this area. 3) Strawberry
(invent) in

(produce) in 2008. 6) The forest

.................... (burn  down) in 1986. 7) This school
................. (build) a decade ago. 8) Your computer
................ (infect) by a virus. 9) His television ..................(fix)
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last weekend. 10) The apples .................. (harvest) before Friday.

11) My clothes .............. wash last night.
11. Rewrite the sentences to make past passive voice
1) Columbus discovered America. 2) Tom cleaned the

windows. 3) They built this bridge in 1733. 4) Someone took my
umbrella. 5) They made dinner for us. 6) Sam wrote three emails.
7) They didn’t play football. 8) They invented the bicycle. 9) They
did not a new TV set. 10) He repaired my car. 11) He gave her a
bunch of flowers. 12) They made this film in 1945. 13) He broke
three windows. 14) I did not sell my computer. 15) Someone stole
my car 16) They sold nice and cheap clothes in this shop. 17)
Melinda made this project last term. 18) Students read history books.

12. Translate sentences into English, using Past Passive
Voice

1) Oro oTKphITHE OBLTO cenano B 17 Beke. 2) Hoxmaz
ObUT OmyONMMKOBaH B cOOpHUKE. 3) DKCIepUMEHT OBUT TPOBEICH
mpoeccopom. 4) Dopmymna Obuta BbIBeneHa. 5) Teopembl ObUIH
JoKa3aHbl cTyaeHTOM. 6) KoHdepeHius no ¢usrka ObUIa MpoBecHA
B MockBe Ha mpouuioil Hexeine. 7) 3HAUUMOCTh 3TOTO  OTKPBITHS
Obula omucaHa B HayyHOM >KypHane. §) BeicTymiienue nektopa
BIIEUATIIMIIO aynuToputo. 9) Mol npyr OblUT Ha3HAYEH 3aBEIyIONIHM
naboparopun. 10) KourtposibsHas pa®oTa OblIa BBINOJIHEHA Ha
otnu4HO. 11) Dx3amen ObUT cAaH Ha TporuUIoi Henene. 12) B Hauane
roja OBUIO MIPOBEACHO TECTUPOBaHUE CTYJAeHTOB. 13) Mot Opat ObuI
3a4ncieH B yHuBepcuterT.14) Jlydmme cTyaeHThl ObUTH 0TOOpaHBI
JUIsL BBICTYIUICHHsI Ha KoHQepeHnmu. 15) Beibop crarte yuutenem
ObUI cAenaH enle B mKose. 16) Pe3ynbTarsl TECTOB ObUIN MOTY4EHBI
Buepa. 17) CemuHap ObLI NPOBEIEH ONBITHBIMH CIEIHATMCTAMHU.
18) Ctpoenue KJIETKH OBUIO M3YYE€HO Ha YPOKE.

13. Read and translate the text
THE BIG BANG THEORY
The Big Band theory is the theory that our universe began
from an expansion event. According to the theory, our universe was
previously very hot and dense. The Big Bang caused a rapid
expansion of this dense matter. This expansion turned the not, dense
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universe into the spread out, cool place that we are now familiar
with.

The Big Bang was not actually an explosion, as the name
seems to suggest. Instead, the Big Bang was simply a very rapid
expansion of particles through space. It is worth nothing that while
widely accepted, the Big Bang theory is still a work-in-progress.
What existed before the Big Bang and what exactly caused the Big
Bang have not been fully agreed upon. Scientists estimate that the
Big Bang occurred about 13 billion years ago. The universe has not
stopped expanding since the Big Bang.

In 1929, Edwin Hubble observed that far off galaxies were
increasing in distance from our own. Since the universe is always
expanding, it is always in a constant state of change.

14. Answer the questions

1) What is the Big Bang Theory is short?

2) Who discovered the big bang theory?

3) How was the Universe created?

4) Where did the singularity come from?

15. Translate the sentences into Russian

1) As had been suggested by Newton, experiments
proved the idea of light being made up of tiny particles.

2) In 1900, Max Plank assumed that hot bodies radiated
energy in packets called quanta.

3) Quantization helped to explain other mysteries of
physics.

4) In 1907, Einstein used Planck’s hypothesis of

quantization to explain why the temperature of a soild changed by
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difeerent ammounts if you put the same amount of heat into the
material but changed the starting temperature.

5) The theory of photoelectric effect explains how
protons can knock an electron out of the atom.
6) It has been found that the electrons in atoms can

absorb and radiate a certain amount of energy only when moved
from one stable orbit to another. In a stable orbit, electrons do not
radiate energy.

7) Light is considered to be both particle and a wave at
the same time.

8) Quantuum mechanics explains why atoms are stable
and why they absorb or release energy only in certain ways.

9) Scientists have used quantuum mechanics to explain
a number of phenomena that could not be explained before.

10) Since the early 1800s, the science of spectroscopy

had shown that difeerent elements emit and absorb specific colors of
litht called «spectral linesy.

11) The principles of quantization, wave-particle duality
and the uncertainty principle ushered in a new era for quantum
mechanics.

12) Many equations on quantum field theory stopped
making physical sense because they produced results of infinity.

16. Translate the sentecnces into English

1) HeroTOH yTBpep:kaal, 4To CBET paclpoCTPaHIETCs C
MOCTOSIHHOH ~ CKOPOCTBIO ~ HE3aBHUCHMO OT  TOTO,  JIBHDKETCS
HabJroIaTeNh K HICTOYHUKY CBETA WM OT HETO.

2) Anp0OepT DUHINTEHH MOMBITANCS PEIIUTh MPOdIeMy
cBeTa B cBoeil pabore «CrennanbHasi TEOPHsi OTHOCUTEIILHOCTI.

3) OWHIITEWH YCTaHOBUJI, YTO BpeMS M IPOCTPAHCTBO
HE TIOCTOSIHHBI, & OTHOCHUTEIBHBI.

4) Teopuss OiiHmTeiiHa OblIa  SKCIEPUMEHTAIBHO
JI0Ka3aHa ¢ MOMOLIBbIO BYX 4acoB. Yackl, KOTOpbIE HaXOJWIIUCHh B
JIETSIIIEM caMoJIeTe, UM MeJIeHHee, YeM Te, KOTOpPbIE OCTaBaJIHCh
Ha 3eMJIE.

5) Bo Bpewmsi cosHeuHOTO 3aTMEeHHUs ObUIO OOHAPYKEHO,
YTO CBET, HCXOMAIIMA OT 3Be3]l, OTKIOHSETCA. DTO OTKPHITHE
MIPUHECIIO BCEMUPHYIO CIIaBy DWHIITEHHY.
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6) OUWHIITEHH TPEIITOJIOKIII, YTO TPABUTAIMSI — 3TO HE
CHJIa, @ CBUJETENHCTBO HCKPHUBIIEHUS IPOCTPAHCTBA-BPEMEHH.

7) MHorue yYEHBbIE MIPUMEHSIIH ypaBHEHUE
OWHIITeHHAa A8 ONUCaHWs JpYruxX SABJICHMH W  TOIy4ald
TTOJIOXKUTENBHBIN AP HEKT.

8) Anp0epT OWHINTEHH SIBISICTCS OOHUM W3 CaMBbIX
BEJIMKHUX (PU3UKOB B MHUpE.
9) CBoto mepByr0 HayuyHylo paboty «MccnemoBanue

COCTOSIHHS (Hpa B MATHUTHBIX TOJSIX» DUINTEHH Hamucal, Oymaydn
y4eHHUKOM JIyUTIoNpACKON TMMHA3HU.

10) OWHIITeWH TOJTY9HJI KBaJH(pUKaIuIo,
MO3BOJLIIOLIYI0 €My IpenojaBaTh (U3MKy M MaTeMaTuky, HO He
CMOT HaWTH PabOTy YUUTEIIS.

11) PaboTas B mateHTHOM OIOpO, OH Hayall 3aHUMATHCS
Hay4dyHOU paboToil B oOnacTyl (pM3MKU W chenan psija BBIIAIOIUXCS
OTKPBITUI.

12) Teopust oTHOcUTENbHOCTH OWHIITEHHA MOTpACIa

Hay4YHBIA MHUp, TaK KakK ITOJHOCTBHIO OIPOBEPTIAa CYIIECTBYIOIIHN
M3/IaBHA 3aKOH BCEMUPHOTO TATOTCHHUS.

13) HoOenerckass mpemuss B obmactu ¢uszuku B 1921
rogy ObUla TpUCYyXJeHa ODWHIITEHHY 3a paboTy B o0lacTu
(dhotosmnexTpudeckoro 3pdexra. OH IT0Kazai, YTO, KOrjaa MaTepus
MOJIBEPraeTcsi  BO3JCHCTBUIO  3JCKTPOMArHUTHOI'O  M3JIydeHUS,
Ha0JII0/IACTCS MTOSBIICHUE 3JICKTPOHOB.

14) OWHINTeWH HUKOTJAa He paboTal Haj CO3IaHHEeM
aTOMHOUW OOMOBI, Tak KakK Bcerja ObUI TMPOTHB BOWHBI M OPYKHUSA
MacCOBOI'O TIOPaXKEHUSI.

17. Imagine that you live in 17", 18" and 19" century,
you are a famous scientist and write a letter about your discovery

Model answer

Dear Marcel,

My dear friend I am writing to tell you about some wonderul
news I had today. You see, after all these years of study and research,
my theory of general relativity has been proved true by researchers in
Britain.

As yoi know I did this work in 1905, but it has taken fourteen
years for it to be proved. This is because up until now the conditions
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to check my theory have not existed. Basically the sun’s light is too
bright to measure. But today there was an eclipse which enabled
scientists to measure the way light bent; they concluded the sun’s
light bent just as I said.

I have to say though, I am a bit worried about public
attention — there’s already been a reporter at my door. I hope I will
just be left to get on with my work.

Do take care, Marcel, and write soon.

Yours, Albert
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UNIT 4. PHYSICAL DISCOVERIES

1. Read and translate the text

THE LAW OF UNIVERSAL GRAVITATION

In ancient times, people believed that the Earth was the center
of the solar system and tried to understand and explain the movement
of the Sun, the Moon, the stars and the planets around the Earth. As
scientific knowledge and technology improved over time, this idea
(called the geocentric theory, from the ancient Greek words meaning
Earth-centured) lost favour and new theories about the solar system
were put forward.

Tycho Brahe (1546-601) and Galieo (1564-1642) made
accurate measurements of the heavens, which were the basis for later
theories. Nicolas Copernicus (1473-1543) believed that the Earth
was not the center of the solar system but just another planet
revolving around the Sun, which itself never moved. This type of
theory was called heliocentric. Johannes Kepler (1571-1630), an
assistant to Brahe, used Brahe’s measurements to support
Copernicus’ heliothentric theory. This led to his discovery of three
laws relating to planetary movement, including the fact that the
planets move in elliptical orbits around the Sun.
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It was left to Isaak Newton to expand on these theories by
testing and proving Kepler’s laws. By observing things around him.
Newton realised several things. One was that objects can be in one
place without moving. This is called inertia. Then, if the object
moved, it moved toward another object. The phenomenon causing
this pull of one object towards another was the force of gravity.
Newton found that the mass of the two objects and the distance
between them determined the strenght of the force of gravity and
developed an equation which expressed this relationship.

Continuing to test and expand his fundings, Newton
hypothesised that this relationship existed not only between objects
on the Earth but also objects in space. This led in 1687 to Newton’s
Mathematical principles of natural phylosophy, usually called
Principia in which he wrote about his historic discovery a law, it
meant that the relationship he had discovered were true everywhere
and in all cases.

Newton’s discovery had a huge impact on scientific thinking
for centuries afterwards. In fact, his fundings were not impoved upon
untill 1905, when Albert Einstein introduced his special theory of
relativity.

Vocabulary

in ancient times — B IpeBHUE BpeMeHa
to put forward — BEIABUTATH

accurate — TOYHBIE

measurements — U3MEPEHUS

heavens — ne60, Hebeca

to revolve — Bpamatbcs
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to expand — pacmupsTh

to prove — TOKa3bIBaTh

inertia — MHEPIUS

to pull — nBuraTh, TOIKATH

strenght — cwita, MPOYHOCTH

equation — ypaBHEHHE

relationsship — B3auMOCBsI3b

a huge impact — 6ospi10€ BIHSIHIE

funding — ¢uHaHCHpOBaHME, CyOCHANpPOBaHNE

2. Read the text abd choose the correct title for each
paragraph. There is one title which you do not need to use

PARAGRAPH I ..o

PARAGRAFH 2 ..o

PARAGRAPH 3 ...

PARAGRAPH 4 ...

PARAGRAPH 5 ..

A Newton’s discovery

B Early thepories of heliocentrism

C The strengh of Newton’s Law

D Geocentrism

E Newton’s observations

F Einstein’s theories

3. Find nouns, adjectives and verbs, connected with the

word discovery
discovery

nouns adjectives verbs
success important to make
phenomenon valuable to find
findings scientific to represent

4. You will hear five students talking about famous

scientists. Match each statement with the speaker. There is one
statement which you don’t need to use.

Speaker 1: Well, he was actually the first who wrote about his
observations. He believed that things did not happen by accident but
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that something caused them to happen. He also believed that the stars
and the planets were all moving towards their proper place in the
heavens, although he did not say what that was.

Speaker 2: He was a firm believer in the ancient theory that
the Earth was the center of the solar system. It sounds strange to us,
but in those times people did not have the knowledge or technology
we have now. Despite his limited resources, he made measurements
of the heavens which were used for astronomical and navigational
purposes for hundreds of years.

Speaker 3: One night, he saw a bright new star in one of the
constellations. He began to measure its movements and realized it
was a new astral phenomenon, which he called a «nova» a term we
still use today. He came up with a new model of the solar system, a
kind of hybrid. Where the Sun orbited the Earth but all the other
planets orbited the Sun.

Speaker 4: He was the first to say that the Sun — and not the
Earth — was the centre of the solar system. Well, actually, he
believed that although the Sun itself was not the actual centre of the
universe, it was close to the centre. The important thing is that he
believed that the Earth orbited the Sun, and not the other way round.

Speaker 5: Although people had been measuring the
movements stars for centuries, he was the first to apply mathematical
principles to the thousands of different astral measuments which had
been recorded by others. This led to the discovery of three laws of
planetary motion, which attracted the interest of later researchers and
led to great advances in the field.

5. Answer the questions

1) Why do the scientists want to test and prove
theories?

2) Do you think there are general laws which can
explain the physical universe? Why/Why not?

3) Does all research lead to important discoveries?
Explain your answer.

4) What role does the work of earlier researchers play

in scientific discoveries?
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6. Find a synonym in the box for the words or phrases

in the sentences.

an eclipse apparent notion
multi-dimentional bend
obstacles eager curved

1) In science fiction films, space travel is often talked
about as being more than one dimension since it involves both time
and space.

2) When ther is the phenomenon of the Sun being
covered by the Moon, it is observed by millions of people.

3) The scientist was very keen to test his theory.

4) The heliocentric theory was a(n) idea that many
people did not want to accept.

5) Unfortunately, he met many dificulties in his
research.

6) Light can turn.

7) It was obvious to scientists that more research was
needded.

8) The line was rounded.

GRAMMAR CORNER: PRESENT PASSIVE VOICE

YTBEPXKXIEHUE | OTPULHAHUE | BOIIPOC KPATKHUM
OTBET
Iamread an article | Iamnotreadan | AmIreadan | Yes, I am.

article article? No, I am not.
You are cooked You are not Are you Yes, you are.
dinner cooked dinner cooked No, you are
dinner? not .
He is given money | He is not given | Is he given Yes, he is.
by his parents money by his money by his | No, he is not.
parents parents?
She is helped with She is not Is she helped | Yes, she is.
her homework. helped with her | with her No, she is
homework homework? not.
It is taken by my It is not taken Is it taken by | Yes, it is.
grandmother by my my No, it is not.
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grandmother grandmother?
We are sent to the We are not sent | Are we sent Yes, we are.
sea to the sea to the sea? No. we are
not.
The docunents are The documents | Are the Yes, they are
printed now are not printed | documents No, they are

now printed now? | not.

7. Fill in the gaps using the Present Simple Passive
Voice form of the verbs in brackets

1) The news reporter and a camera operator (to
send) to investigate a news story. 2) People (to
interview) by a reporter and the interviews (to
film) by a camera operator. 3) The film (to take back)
to the TV studio, and the best parts of the film (to

choose) by the news editor. 4) Finally,

the news report

(to send) to televisions in people’s homes and the

news

(to watch) by all over the country. 5)

My motherland is the republic of Belarus. 6) My country
(to situate) in the centre. 7) It
up of six regions: Brest, Vitebsk, Gomel, Grodno, Minsk and

Mogilev. 8) Belarus
oceans. 9) Belarus
Most of Belarus
country with a lot of lakes. 11) The house
build) from stone. 12) The children

to make)

(to not wash) by any seas or

(to border) by five countries. 10)
(to cover) by forests. It is a beatiful

(to

ride a motor-bike. 13) We
school. 14) The letter

newspapers

(to

cook)
(to paint) by my friend.

(not allow) to

(to give) text-books at

(to clean) every day. 19) I
the concert. 20) Potatoes

8. Make these sentences passive
9] Mike brushes his shoes before school. 2) Claire knits
nice jumpers for the kids. 3) Hans tidies his room today. 4) Kelly

(to write) in English. 15) The
(to bring) in the morning. 16) Dinner
by my mother. 17) The picture

18) The classroom

(to invite) to

(to grow) in many countries.




doesn’t speak English after school 5) Mag drives her car slowly and
carefully. 6) Pam reads an advanture book this week. 7) Joseph
answers the question correctly. 8) David doesn’t know the way to the
harbour. 9) I take books at the library. 10) Boys play football. 11)
We clean our classroom after the lessons. 12) The postman brings
newspapers every day. 13) We keep the dog in the yard. 14) We give
milk to our cat every day. 15) We usually pick apples in September.
16) They use disks for storing information. 17) They discover new
planets every day. 18) People give present at Christmas. 19) They
speak Spanish in Peru. 20) They tidy the classroom every day.

9. Translate into Englsih

1) CroBa HamucaHbl Ha TOCKE 2) DTa KHUTA MPOIAeTCs
Bo Bcex MaraszuHax. 3) Emy wacto ormpasinstor nucema? 4) Korna
MIPUHOCAT Ta3zeThl? 5) DTOT MapK BcerAa IMOKAa3bIBAIOT TYPHCTaM.
6) B Hamreli mikone He JArOT 3aBTpak. /) OTH TEKCTHl HE ydar
HauzycTh. 8) Mammusl BMB npousBonsarcs B I'epmanuun. 9) Yait
BeIpamuBaioT B Maaun. 10) MoxeMbl HCTIONB3yIOTCS U TOCTYIIA B
Wnrteprer. 11) B AHrmu wurpator B KpukeT. 12) Momoko He
npojaercs B 3ToM MarasuHe. 13) X oM mocTpoeH He U3 Jepesa.
14) IlpaBunma He Bcerma ydarcs yueHHKamu. 15) SlOmoku
coOuparorcs He MHOH. 16) Mou TeTpalku He XpaHSTCS Ha IIOJIKE.
17) CiopTUBHBIE MIPOrpaMMBbl HE CMOTPSTCS HEKOTOPBIMHU JIFOJBMHU.
18) Poputennsckue coOpaHus TPOBOIATCS pa3 B 2 MecsIIIa.

10. Answer the questions, using Present Simple Passive

1) Are you always given good marks?

2) Is your groupmate is also given good marks at the
exams?

3) Is your homework always done in time?

4) Are you often given money by your parents?

5) Is chess played by two or three people?

6) Are you shown physical experiments at the
university?

7 Are professional books read by you?

8) Is scholarship got by you?

9) Are you shown presentations at your physics
lessons?
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10) Are sport programms watched by you?

11. Read and translate the text
LANDMARKS OF SCIENCE

In the summer of 1905, a young man was sitting at home after
a day’s work. While rocking his one-year-old baby, he thought
something over. Suddenly, it came to him! The equation E=mc* was
borm, an equation which would change our understanding of the
universe but would help to create the nuclear bomb. Albert Einstein
was aware of recent developments, such as Marie Curie’s research
into radioacivity, but he had been working on his own. His mould-
breaking equation showed how a small peace of mass could produce
an unbelievable amount of energy. Einstein then demonstrated in his
theory of relativity that not even time, mass or length are constant —
they vary according to our perspective of them. For example, if we
could see people moving at the speed of light, they would appear
much heavier and larger and would seem to move in slow motion.

By the time Einstein had become world-famous, a young ex-
lawyer returning from the First World War started work at the 15
Mount Wilson Observatory in California. Using the most high-
powered telescope of its time, he began a painstakingly slow
observation of nebulae, small patches of light that appeared outside
oir galaxy. Edwin Hubble was on the brink of making the greatest
astronomical breakthrough of the century. He discovered that these
nebulae were in fact galaxies like our own, millions of light years
away from us, which proved that the universe was wastly larger than
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had previously been thought. Then, Hubble proved that the universe
is actually expanding and that the further away galaxies are the faster
they move.

12. Read and translate the dialogue
Questions to ask applicant

— Could you spell your name please?

— Cleopatra Jones.

— What kind of experience do you have?

— 3 years at a Law firm?

— What did you study at the university?
—Law.

— Do you have any special skills?

— License to practise Law.

— What are your good points and bad points?
— T am a team player, but I get angry easily.

Questions to ask employers

— What company do you represent?

— High School.

— What kind of job do you offer?

— Teacher.

— How much does the job pay?

—30000/year.

— Where is it located?

— Suburbs

— Do you offer any benefits?

— Medical/Dental Insurance/ 2 months vacation.
— Is there any chance for a promotion or a raise?
— 3% raise every year.

13. Fill the table, using information from the previuous
task
Name of the Name of
company applicant
Job Expirience
Salary Major
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Location Skills
Benefits Good points
Incentives
Promotions Bad points
Raises
14. In pairs decide what the benefits and drawbacks of

each job are

Job

Benefits

Drawback

Teacher

Taxi driver

Farmer

Police officer

Scientist

Grahic designer

Pilot

Engineer

14. Translate the sentences into Russian
The belief in ancient times that the Earth was the
centre of the solar system led to incorrect theories.

The fact that planets move in elliptical orbits around
the Sun was explained by Copernicus’ heliocentric theory.

Johannes Kepler tested and proved Copernicus’
heliocentric theory.
It was Isaak Newton who, while observing things
around him, realised that objects could be in one place without

D
2)
3)
4)

moving.
5)

He called this phenomenon inertia.
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6) The force of gravity is the attraction of one object
towards another.

7) The Law of Universal Gravitation is true everywhere
and in all cases, not only on Earth but also in space.

8) The discovery of the Law of Gravitation had a strong
influence on scientific thinking for centuries.

9) Light speed is the speed at which light travels trough
a vacuum.

10) The lights we call stars are actually light beams that

are hundreds to millions of years old.

15. Translate the sentences into English

1) B 1peBHOCTM CUMTAIOCH, YTO 3€MJI SIBISETCS
LUEHTPOM COJIHEYHOW CHCTEMBI, YTO MPUBOJMIO K OMIMOOYHBIM
TEOPHSIM.

2) To, 4TO mMaHeThl ABUTAIOTCS IO DJUIUITHYECKHUM

opOUTaM BOKPYT COJIHIIA, ObUIO OOBSCHEHO T'€IUOLCHTPUYCCKON
teopueit KonepHuka.

3) Horann Kemnep mpoBepuia U OOATBEPAHI
reJIMOLeHTpUUEeCKyIo Teopuio KonepHuka.
4) Wmenno, MHcaak  HpioToH, Habmromass  3a

MpeIMeTaMH, OKPYKAIOIIUMHU €ro, MOHsUI, YTO OOBEKTHI MOTYT
HaXOJUThCS HAa OJHOM U TOM K€ MecTe 03 IBMKCHUS, U Ha3BaJl 3TO
SIBJIEHWE UHEPLIUEH.

5) I'paBuTanmionHas cuiaa — 3TO TPUTSHKEHHE OJHOTO
00BEKTa K IPYTOMY.

6) OHa ompegenserca Maccod JBYX OOBEKTOB U
pPacCTOSTHUEM MEXKTy HAMH.

7 3aKOH BCEMHUPHOTO TATOTEHHUSI CIIPABEJINB BCETNa U
Be3Jie, HEe TOJIbKO Ha 3emJiie, HO U B KOCMOCE.

8) OTKpBITHE  3aKOHOB  TpaBUTAIlMM  OKAa3bIBaJIO
OTPOMHOE BIIMSIHUE HA HAYYHYIO MBICIb B TCUEHUH CTOJICTHUM.

9) Hcaax HproTOH OO0BEIUHMI 3aKOHBI  IUTAHETHOTO
newxeHusa Kenmepa ¢ teopueit ['ayuuiiest o najiaronmx Teax.

10) HeroToH momaran, YTO MHPOCTPAaHCTBO M BpeMs
JIOJOKHBI OBITh a0COTFOTHBIMH.
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16. Read magazine article about famous scientist

Everething you always wanted to know about Isaak Newton

Most people have probably heard of Isaak Newton as the
discoverer of the Law of Universal Gravitation. However, Newton
offered a lot more in many areas of science and even played an
active role in politics.

Born in 1642, Newton came from a wealthy farming family.
After his father’s death he was raised by his grandmother until his
mother’s second husband died. Newton was not interested in farming
and against his mother’s wishes he studied law at university. He was
attracted to modern philosisophy there and from that moved onto
mathematics.

Newton explored the theories of many thinkers like
Copernicus and Galileo and this led to his invention of calculus. He
also made important discoveries in optics, theories about light and
colour, and helped to build the first reflecting telescope. Moreover,
he explored the fields of alchemy and religion. However, physics
was the area where he made his great discoveries about the laws of
planetary motion and gravity.

Newton expanded on previous theories by testing and proving
them. He found that objects can be stationary in one place (inertia).
But if an object moved, it moved towards another object due to the
force of gravity. The strength of this force depended on the mass of
the objects and the distance between them. Newton put this into
equation. As he continued his work, he concluded that the same
relationship was true for objects in space.

There is no doubt about Newton’s achievements and his
importance to scientific thinking. Indeed, it took until Einstein’s time
for his work to be improved on.

17. Write a magazine article about physical discobery.
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UNIT S. INVENTIONS

1. Read and translate the text

ELECTRCITY AND MAGNETISM

Electromagnetism is everywhere. It is a field that exists
throughout space. When particles are electrically charged, the
electromagnetic field exerts a force on them. These particles then
move and exert a force on the electromagnetic field. By generating
these fields when and where we want them and by controlling these
forces we have electricity. This gives us the power we use in the
modern world. All our TVs, phones, street lights and cars depend on
electromagnetism.

So what is electromagnetism? Actually, it is two things, but
they are closely connected that it is convinient for us to think of them
as one, as two sides of the same coin. There are two types of field:
electric and magnetic. Electrically-charged particles result in an
electric field, static electricity. When there is a conductor, a material
which will allow electric field to pass through it, then we can create
an electric current. In our homes, the conductors are the wires that
run through our house to the light bulbs or theTV. A magnetic field
results from the motion of an electric current and is used to generate
the electricity we use.

In the 19" century, James Clerk Maxwell, the Scottish
physicist, produced the equations that proved the two forces acted as
one. One effect of this was for physisists all over the world to hurry
back to their libraries and laboratories to rewrite the theories on the
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motion of objects. Maxwell’s equations showed that what physisits
had believed for centuries was in fact not correct. It was not untill
Einstein, in the 20" century, that the theory of motion was put right —
at least for now.

How do you know the two things are one? Well, sailors had
known for centuries that lightning affected the magnetic compasses
on their ships. No one, however, made the connection between
lightning and electricity until Benjamin Franklin, the American
politician and scientist, flew a kite in a thunderstorm to attract the
lightning. In other parts of the world, physisits were experimenting
with magnets and electricity. Most passed a current across a
magnetic needle and watched it move. The Frenchman, Andre Marie
Ampere eventually applied mathematics to electromagnetism. It is
from his work that we have our modern understanding of
electromagnetism.

One piece of the jigsaw remained. No one had discovered a
way of generating electricity. True, there were batteries, Alessandro
Volta invented the Voltaic pile in 1800, but it was of limited use.
Certainly no battery could provide enough electrical power to
operate a machine. For that the world would have to wait for Michael
Faraday to find a way of creating an electrical current, when and
where it was needed.

Vocabulary

field — obnacth
throughout — uepe3

to exert — BBI3BIBATh
force — cuna

generate — reHEpPUPOBATH
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to be closely connected — GBITH TECHO CBSI3aHHBIMU
two sides of the same coin — 1Be CTOPOHBI OAHOW MOHETHI
electrically-charged snexktpudecku 3apspKeHHBIC
conductor — IPOBOAHUK

to allow — mo3BomsATH

to pass through — mpoxomuTs gepes

electric current — 3JEKTPUUECKHUIA TOK

wire — IpoBo

to produce the equation — BeIBeCTH ypaBHEHHE

to be put right — ObITE UCTIPAaBICHHBIM

lightning — MonHUs

to affect — BusATH

to attract — BEI3BIBATH

magnetic needle — MarHuTHas Uria

one piece of the jigsaw — Kycok ma3ma

2. Discuss these questions with your partner

1) What household appliances use electricity?

2) Where does electricity come from?

3) What does a magnet do?

4) Tell about the advantages of electricity?

5) What did people do before electricity was invented?

6) Can you think of some different ways of generating
electricity?

7 What are the advantages and disadvantages of each?

3. Choose the correct word to complete the sentences

is something through which
electricity can pass.

2 An electrical ..............oc supplies power in
our home.

3. The electromagnetic field ........................... a force on
the particles.

N o power you need a way to

control electricity.
5. Normally, electricity is carried through homes by ............
6.Is60’clock @ ...coovvviiiiiii time for
your meeting?
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from

1. a conductor B a magnetic C static
2. abulb B current C particle
3.a.put B exerted C applied
4. attract B exert C generate
5. wires B charges C forces
6. comfortable B fitting C convinient
4. Read the text and choose the correct answer

1. We can make elecricity by

A exerting a force.

B creating electromaghtic fields.
C charging particles

D moving particles

2. Electrical and magnetic fields
A are opposites

B are two very different things

C are very closely related

D need a conductor

3. Maxwell’s equations

A corrected the theory of motion

B caused scientific to rethink

C rewrote older theories

D have completely ensured the theory of motion law.

4. Our modern knowledge of electromagnetism comes

A Ampere

B lightning

C Benjamin Franklin

D experimets with magnets

5. The electric battery

A could operate a machine

B could create an electric current
C was invented by Faraday

D was invented in 1800
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5. Read the extract from a lecture on generating electricity.
Then complete the table

What I am going to talk about today is how electricity is
generated for use in our homes and factories. There are three main
ways that we can make electricity, as well as some newly developing
tecnhologies that 1 believe we will come to rely on in the future.
They all have one thing in common. That is, they use fuel to turn a
turbine, a large wheel. The three most common means of power
generation are firstly, by burning fuel to make steam, which turns the
turbine. Another way is to use a nuclear reaction to heat the water to
make steam. And a third is to use the force of moving water to turn
the turbine — hydroelectricity.

All have advantages and disadvantages. Burning is cheap and
the fuel, usually coal, is easily available. However, burning does
cause pollution. Nuclear energy is the cheapest way to make
electricity, once the costs of building the nuclear power station are
taken away. The waste, however, stays radioactive for a very long
time, so we have the problem of storage. Hydroelectricity is the
cleanest way to generate power — there is no pollution. But, not
everywhere has fast-running rivers, and creating an artificial lake is
very expensive and often means moving people away from their
homes.

Other, newer ways of generating electricity, for example the
use of wind power, do not pollute the atmosphere but they also do
not yet produce enough electricity for the needs of a modern city. Of
course, improvements in technology are happening all the time.
What I would like to discuss now is.

Ways of generating electricity

advantages | Disadvantages

Fuel

Nuclear power
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Hydroelectricity
|
Wind power
|
6. Find the words connected with the words invention
nouns adjectives verbs
electricity important to find
laboratory useful to explore
Breakthrough advanced to discover
GRAMMAR CORNER: FUTURE PASSIVE VOICE
YTBEPXIEHUE | OTPUIIAHUE BOITIPOC KPATKUE
OTBETEI
I will be read a | I will not be read | Will I be read a | Yes, I will.
book a book book? No, I won’t.
You will be met | You will not be | Will you be met | Yes, you will.
at the railway | met at the | at the railway | No, you
station railway station station? won'’t.
He will be sent to | He will not be | Will he be sent | Yes, he will.
Moscow on | sent to Moscow | to Moscow on | No he won’t
business on business business?
She  will  be | She will not be | Will she be | Yes, she will.
invited to the | invited to the | invited to the | No, she
party party party? won’t.
The parcel will be | The parcel will | Will the parcel | Yes, it will.
delivered in a | not be delivered | be delivered in | No. It won’t.
week in a week. a week?
We will be given | We will not be | Will we Dbe | Yes, we will.
a day-off | given a day-off | given a day-off | No, we
tomorrow tomorrow tomorrow? won’t.
They will be | They will not be | Will they be | Yes, they
explained the | explained the | explained  the | will.
rules rules rules? No, they
won’t.
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7. Make passive sentecnces in a Future Passive Voice

1) The exibition (to visit) by many people. 2) The bedroom (to
clean) tomorrow. 3) The dishes (to cook) by my grandmother. 4) The
thief (to arrest) by the police. 5) This car (to buy) by my brother.
6) These songs (to sing) at the concert. 7) This interesting film (to
watch) by us in the evening. 8) The computer ( to use) by my collegue.
9) I hope my mobile phone (to find) today. 10) The restaurant (to
close) at 12 o’clock. 11) The homework (to do) by the students.
12) New discoveries (to do) in future. 13) I hope a lot of useful
medicine (to invent) by scientists. 14) The flat (to sell) soon. 15) This
amazing pictire (to finish) by the painter. 16) A lot of interesting books
(to write) next century. 17) The text (to translate) by the students.
18) The conference (to hold) in a week. 19) The presentation (to show)
at the next lesson. 20) She (to give) a good mark.

8. Rewrite the sentences to make future passive voice

1) He will compose an opera. 2) They will produce
some TVs. 3) The railway lines will connect the town with other
towns. 4) The physisict will make a lot of discoveries. 5) Scientists
will invent new physical formulas. 6) A famous architect will design
this theatre. 7) The students will not read this text aloud. 8) The
teacher will correct the student’s mistakes. 9) The scientists will
made many discoveries. 10) The director will sign the letters.
11) The workers will prepare the ship. 12) He will check the room.
13) The buyers will ensure the cargo. 14) The advisor will show the
contract. 15) The parents will not correct the compostitions. 16) The
director will read the papers. 17) The student will apply the
documents. 18) The lawyer will sent the letter. 19) The buyer will
return the goods. 20) He will check the results.

9. Translate the sentences into English

1) Hayunsie nmabopaTopun OTKPOIOT 1O BceMy Mupy. 2) OH
nepeBeieT CTaThl0 B HAay4yHBId KypHal. 3) Yuurtenb OOBICHUT
YYEHHKAM 3aKOH BCEMHPHOTO TATOTEHUs. 4) YUHTeNb IMOKaKET
yueHHKaM (puzndeckre onbIThl. 5) CTyeHTbl NPOBEAYT PU3HUECKHMA
SKCHEepUMEHT. 6) Moii OpaT 3amuIIaeT KypcoBylo padoTy 3aBTpa.
7) Mowu KoJujieTd TpOBEAyT HAYYHYI0 KOH(PEPEHIIHIO B CIETYIOIIEM
mecsne. 8) CrynmeHT OyAeT 3aUuCiIeH B YHUBEPCHUTET B aBTYCTE.
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9) BemyckHuku OyayT chaBaTh TOCYIapCTBEHHBIE JK3aMEHBI B
ntone. 10) 3asBrnenme OyneT MOAMUCAHO AMPEKTOPOM 3aBTpa.
11) [locne  TopKecTBEeHHOW  LIEPEeMOHMH  OyayT  BBIIAHBI
CTYJCHUECKHE M YUTaTeNbCcKkue Ownersl. 12) 3aBTpa Oyner cmaH
nocneaanid Sk3ameH. 13) Hayunoe nccnemoBanme OyneT 3aKOHYEHO
yepes wecsn. 14) OH OyneT NPOKOHCYIBTUPOBAH HAyYHBIM
pykoBoguteneM. 15) Mepbl mpenocTOpOXKHOCTH OyIyT HPUHSITHI
16) TopxecTBeHHOE OTKpPHITHE OYAET MPOBOIUTHCS B aKTOBOM 3aJIe.
17) Ilpesentammu OyAyT TIOKa3aHbl Ha CIEAYIOMIEM YpPOKe
18) PesynpTaTthl McciaeqoBaHUS CKOpO OyayT OMyOJMKOBAHBL.
19) PesynbTathl 3K3aMeHOB OyayT moiy4deHsbl 3aBTpa. 20) CTyIeHTHI
OyIyT BCTPEUCHBI B a3pOTIOPTY.

11. Translate the sentences into Russian

1) Michael Faraday came from a poor family; because
he could not get a good school education, he educated himself.

2) Faraday had to work so hard to support himself that
he even thought about giving up science at one point.

3) When Faraday worked as Humphrey Davy’s
assistant he built a homopolar motor.

4) Because mathematics had always been Faraday’s
week point, he worked together with Maxwell.

5) Faraday managed to build a device which moved a
magnet through the loops of wire, thus creating an electric current.

6) Faraday’s Law of Induction is the foundation of
electromagnetism and modern tecnhologies.

7) Faraday discovered a way both of making electricity
and of making use of it.

8) Research has shown mobile phones are not so
dangerous.

9) There are three main ways that we can make
electricity.

10) Electrical appliances are used every day.

12. Translate the sentences into English

1) DJIEeKTPOMArHUTHOE TIOJIE CYIIECTBYET IOBCIOIY B
MPOCTPAHCTBE.
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2) DJIEKTPOMAarHUTHOE II0JIE OKa3bIBAeT BO3NEHCTBHE
Ha 3apsHKCHHBIC YaCTHUIIBI.

3) OJNEKTPOMAarHUTHOE  TIOJIC  KCIOJB3YeTCS IS
MOJTyYEHUS JICKTPUIECTBA, OT KOTOPOTO 3aBUCHT paboTa OBITOBBIX
MIpHUOOPOB.

4) N3BectHO, uTo AHImpe Mapu Amriep ObUT TEPBBIM
YYEHBIM, KOTOPBIH IPUMEHIII MAaTEMAaTHUKY K 3JICKTPOMarHeTH3MYy.
5) DIIeKTpUIEeCKre Oatapewn, M300pEeTCHHBIE

Aneccanapo BombTa, HCIONB30BajNCh OrPAaHUYEHHO W HE MOTIIH
BBIPAa0aTHIBATh JOCTATOYHO 3JICKTPUYCCKOW SHEPTUH JI PaOOThI
MaIITUH.

6) OTKpbITHE UIEKTPOMArHETU3Ma MO3BOJIMIO YUEHBIM
co3llaTh TaKWUe YCTPOMCTBA, KaK  TEJIEBU30PHI, Tele(OHBL,
3JEKTPOJIBUTATEIH.

7) VpaBHeHus MakcBena mokaszaid, YTO TO, BO YTO
(U3UKM BEepUIIN BEKaMH, OKa3aJl0Ch HEBEPHBIM.

8) Bosmymenue 3JIEKTPOMArHUTHOTO OIS,
pacnpocTpaHsoneecs B IIPOCTPAHCTBE, Ha3bIBACTCS
3JEKTPOMArHUTHOU BOJTHOM.

9) Jlrobast aeKTpoOMarHuTHas BOJIHA PacIPOCTPaHsETCs

B IIyCTOM TPOCTPAHCTBE C OJAMHAKOBOM CKOPOCTHIO — CKOPOCTBIO
CBETA.

10) B 3aBuUCHMMOCTH OT JJIMHBI BOJHBI IEKTPOMATHUTHOE
W3ITyYeHUE MOJPa3/IeNIeTCsl Ha PaJlon3IydeHHe, CBET, PEHTTEHOBCKOE
W3ITydeHNE U FraMMa U3ITyYeHHeE.

11) Jo Havama 20 Beka 3JIEKTPUYECTBO UM MarHETU3M
CUMTAINCh SIBIIGHUSIMH, HE CBSI3aHHBIMH JApYyr C JApPYyroM, H
paccMaTpUBAITUCH C pa3HBIX paslenax QU3NKH.

12) AHTIIMACKAN ¢buznk M. dapaneit
SKCIIEPUMEHTAITLHO OOHAPYKWII U JlaJl MaTeMaTHYECKOe ONHMCaHHe
ABIICHUS 3JIEKTPOMArHUTHON MHTYKITHH.

13) ®u3nyecKre CBOMCTBA 3JEKTPOMATHUTHOIO TOJS H
JJEKTPUYECKOTO  B3aWMOJCHUCTBUS  —  TpEeIMeT  HM3Y4YEHHS
ANEKTPOINHAMUKH.

14) Hemeukunii ¢usuk I['epn mocTaBuil 3KCIEPUMEHT,
MIOJIHOCTBIO MTOATBEPANUBILINI TEOPETHUECKHE BBIBOBI MakcBea.
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13. Read the text and translate
THE WORLD’S WORST INVENTION

Fast food and speed cameraa are among the most hated
inventions of all time. But what really gets you annoyed? Thousands
of people voted and the results, published by the BBC, make for a
surprising read.

2) Fast Food. Americans are the ultimate fast food
eaters, spending an estimated 142 billion $ on it in one year. But it
seems our days of carefree consumption of fatty, cholesterol-rich
food may be limited, as we gradually wake up to the health risks. In
2002, some obese U.S. teenagers filed a lawsuit against McDonald’s,
accusing the fast food chain of fattening them up. A judge later threw
out the lawsuit.

3) Television. Many of us are probably surprised by
this one. But it’s actually reality TV that’s the main ofender with 3 %
of the total vote. Making its debut in 1948 with Candid Camera in
America, reality television’s popularity has risen in the 21* century,
in the USA There are two TV chanels devoted to it. Why it’s so
popular is anyone’s guess.
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4) Cigarettes. Cancer-causing chemicals in cigarettes
mean that men who smoke are twenty-two times, and women twelve
times, more likely to develop lung cancer than those who don’t.
Smoking is also linked to other cancers and heart attacks. Pregnant
smokers are at great risk of giving birth to underweight babies. The
World Health Organization says up to 29 % of British men and 19%

of woman smoke.

5) The car. Car haters out-voted petrol users.
Developed in the late 1880s, the modern car was initially the toy of
the wealthy, but falling prices have made it a key part of family life.
The motor industry is now booming — over 60 million cars and light
trucks are produced globally in a year. But a green fuel is unlikely to
take over from petrol soon, so the car continues to add to our
growing carbon footprint.

6) Nuclear power. Nuclear accidents are rare but can
have devastating effects. Nuclesr power plants cost more to construct
and operate than fossil fuel ones, and are supported by large
subsidies from the taxpayer Waste storage is also a concern but
supporters promote nuclear power’s green status as it produces no

carbon dioxide directly. )
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7) Mobile phones. A surprising silver media for the
gadget that’s revoluonized communication. Mobiles have been
available in the UK since 1985 and have been widely used since the
late 1990s. Almost three-quatrers of Britons now own one. Despite
health scares linking mobile phone use to brain tumours, most
studies have found there is no increased risk. May be it’s those
annoying ring tones that have put mobile phones here.

8) Weapons. Bombs, guns, biological weapons, you
name it — innovations that go bang or cause bodily harm were the
most widely hated in our survey. Nuclear weapons were the worst
offender, getting 11% of the total vote. They have only been used
twice in wars — in 1945, the USA dropped the bomb Little Boy on
the Japanese city of Hiroshima, followed three days later by Fat Man
which fell on Nagasaki.

14. Read the article again. Are the sentences True, False
or Not given? Where possible, underline the phrase or word that
helped you decide

1. Americans consume the most fast food.

2. Candid Camera is famous for being the most popular
U.S. reality show ever.

3. Smoking is more dangerous for woman that men.

4. Cars being less expensive has meant that more
people use cars.

5. Alternative fuels will probably replace petrol in the
near future.

6. Traditional power plants are less expensive to run.

7. Research has shown mobile phones are not more
dangerous as you get older.

8. People felt equally negative about all types of
weapon.

15. Work in paires and discuss, what do you think are

the five worst inventions of all time? Look at the photos. Were these
the same as your ideas? Write down one reason why each is on the
worst invention list. How many of your reasons were the same?
Which invention should not be on the list.
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16. Complete the article with a, an, the, no article

An invenor or the inventor?

a) It is  well-known fact that electric
light was invented by Tomas Edison, but is it really true? Edison’s
light bulb, like many inventions, was result of many scientists’
work. English scientist had made simple
electric light seventy years yearlier and Edison’s further development
of idea would not have been possible without the work
of his colleagues.

Similarly, the Wright Brothers are generally credited with
inventing the first successful airplane at beginning of

twentieth  century.  Yet, literally = dozens  of

inventors and scientists before that time might claim to

have taken key steps in developing sustained flight. For

instance, Norwegian named Navrestad supposedly

flew in a glider in 1825 and, in subsequent years,

advances were made all over the world. In fact, just

before the Wright Brothers’ famous flight, American

named Langley flew over Rotomac River, a distance of
about 800 metres.

It seems that person who not only achieves a
particular feat but also records it, protects it and publishes it will be
credited with the discovery.

b) Cross out the in ten places where it is unnessesary

Your million-dollar idea

Do you want to join those people who have made a million
from a simple idea? Then just follow these five tips.

Remember the saying «the necessity is the mother of the
invention». When the people need the things, sooner or later
someone will come up with an idea to meet that need. It could be
you!

Watch people and notice their habits. How do they do the
everyday activities, such as answering the phone, handling the
money or the credit cards, eating and drinking? Is there a way that
one of the activities could be made easier?

When you have an idea, write it down. Draw a picture. Give it
a name. This will help you mind work on the idea further.
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Don’t talk to the negative people about your ideas. The
motivation isimportant for the creativity and negative people can kill it.

Talk to a friend about your ideas. Some of the most successful
ideas emerge through the talking.

17. Listen the conversation and translate

Girl: Do you know how your hairdryer work?

Boy: You switch it on and it blows warm air onto your hair.
Easy.

Girl: No, I mean how does it blows the air, and how does it
warm it?

Boy: Erm, electricity, I suppose. Go on. Tell me then.

Girl: There is an electric motor inside. When you switch it on,
it turns a fan. That what blows the air.

Boy: But that doesn’t get it warm, does it?

Girl: No, I was about to explain. There is a heating element in
there, too. When the cirrent passes through it.

Boy: You mean the electricity?

Girl: That’s right, the electric current. It passes through the
element and it gets hot. Then, air is blown over the element by the
fan and this is how it gets warm. There is a thing called a thermostat
in there, too. That stops the element getting too hot. If it does, it
switches it off. Simple.

Boy: Very interesting. I think my hair’s dry now.

18. Look at the list below. Which of these things are
importatnt to consider when hiring somebody for a job. Choose the
five most important and five least important

Level of education
Color of hair

Family background
Good references
Clothing

Prior criminal record
Weight

Work expirience
Speking ability
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Well-prepared resume

Hobbies

Religion

Transcripts and report cards from school

19. Look at the statements and decide whether «there is
some truth to ity or «that’s completely wrongy and then explain why

Money is the best measure of success.

Happiness is the best measure of success. Do whatever makes
you feel good.

Finding a good partner is the best measure of success. We are
animals and the more beautiful, interesting boyfriends or girlfriend
we have, the more successful we are.

Success is winning at whatever you decide to do.

Success is conquering oneself. Learning to be in control of
your emotions and desires.

Success is getting the respect of other people. Having friends.

Success is being able to get other people to do what you want.
-~ - -

Look at this list and decide which are the most important
things to be successful in your career
dressing well
good education
sense of humour
understanding your own emotions
learning quickly
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creativity

charisma

skilled at your job
connections
hard-working

leadership

self-control

good at finding solutions
ability to express yourself

20. Read an article about Michael Faraday

Michael Faraday came from a poor background and this was
to have a great effect on his scientific work. As a boy, his education
was very limited and there were certainly no great teachers behind
him giving him encouragement and support. However, he must have
been hungry for an education because he worked during the day as a
bookbinder and attended lectures in the evening.

It was after a lecture given by Humphrey Davy that Faraday
decided to write to him seeking a place in the scientific community.
Davy’s reply suggested he give up the idea. Luckily for Faraday,
Davy injured his eyes shortly after and decided to employ him as his
secretary.

Unfortunately, though, Faraday was not considered a
gentelman and was treated like a servant. Althought this made him
unhappy, he had the opportunity to carry out experimetns at the
Royal institutions of Great Britain. He managed to make advances in
an electrical motor, but probably Davy was not happy with this as he
removed Faraday from work. In fact, he prevented him working with
electricity, but on Davy’s death in 1829, Faraday resumed his
experiments. His work laid the foundations of electromagnetism and
modern tecnhology.
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Until his death, Faraday remained a hard-working, modest
man who made many important discoveries but refused honours
from the Queen. Finally many years later, he was honoured between
1991 and 2001, when his face appeared on the Bank of England’s 20
pounds banknote.

21. Choose one important inventions: wheel, writing,

electricity, antibiotics, nuclear power, computer, etc. and write about
it.
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UNIT 6. QUANTUM MECHANICS

1. Read and translate the text, complete with the
missing sentences below. There is one sentence which you do not
need to use

QUANTUM MECHANICS

Quantum mechanics is the branch of physics that explains the
behaviour of the tiniest matter such as atoms, molecules and nuclei.
(1)t Thanks to
the ideas it put forward, scientists managed to explain all the new
experimental evidence of the time that could not be explained by
classical physics (also known as Newtonian physics, after Isaak
Newton).

A few years later, Isaak Newton suggested that light was made up of
tiny particles. Both of these theories were backed up by experiments.
But neither theory could adequately explain on its own all of the
phenomena associated with light.

Nearly two hundred years later, in 1900, Max Plank assumed
that hot things send out energy in packets, and he named these
packets quanta.  (3)....ceiiiiiii e In
1905, Albert Einstein published a paper based on Plank’s work to
explain the photoelectric effect, and called the energy packets of
light photons. According to this theory, when light shines on a metal
surface, the photons in the light can carry enough energy to hit an
electron in an atom in the metal and knock the electron out of the
atom.




In 1920, while working on the idea that a moving particle had
the property of a wave and thus could have a wavelenght (that is, that
there was a specific length to the waves of light), Niels Bohr decided
to find the wavelength of an electron moving around the nucleus of
an atom. He found that an electron could have a stable orbit, which
means that the electron in orbit is not radiating energy. He also found
that an electron absorbed or radiated a certain distinct amount of
energy only when moved to another stable orbit.

It appears that quanta were being used by scientists to explain
all sorts of phenomena that they could not explain before. However,
the scientific community was divided on whether light was a wave or
a particle because it behaved as both in different experiments. So
they began to think of light as both a particle and a wave.

This concept is true for both matter (such as electrons) and energy
(such as light). We can only conclude that light is somehow both a
wave and a particle, or it is something else that we cannot quite
understand and which physisists of the future will be able to explain.

In the final analysis, quantum mechanics explained two very
important things: why atoms were stable and why atoms absorbed or
released energy in certain ways.

A. Quanta were the modern answer to Newton’s
theories.

B. Electrons could not inhabit the space between orbits.

C. Quantum mehanics is used for understanding the
behaviour of systems at atomic length scales and smaller.

D. The foundations of quantum mechanics were laid in

the late 1600s, when Christian Huygens proposed that light was
made up of waves.

E. Then Albert Einstein began to wonder if light also
delivered its energy in packets.

F. This is now known as the wave-particle duality
concept.

Vocabulary

tiny matter — KpoIe4YHass MaTepus
to manage — yaaBaTbCs
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evidence — 10Ka3aTEIBCTBO

to suggest — IPEAOI0KUTH

to made up — cocToAThH

to back up — moxnepxuBaTH

to be associated with light — 65ITE CBSI3aHHBIM CO CBETOM
to assume — npenrnoiaraTtb

to send out — BBITYCKaTh

2. Questions for discussion
1. Who investagated the Quantum mechanics?
2. What does Quantum mechanics study?
3. What physical phenomena are made up of waves?
4. What things are we able to do because of these
waves?
3. Complete the sentences below with words from the
box
evidence back up duality distinct
tiny adequately radiates
1. There was a () .....oovveeviiiiiiiiiiannenn. amount of
energy — it was separate from any other.
2. There has to be .............ceoviivinnin to prove a
theory.
3. Atoms are not just small. They are
4. If energy is given off, we say it
5. You will need to ...l your
theory with some kind of proof.
6. I think I have argued my point quite
7. Some properties being best explained by wave

theory and others by particle theory is known as
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4. Listen to a teacher and a student discussing the
photoelectic effect

Student: Could you help me with the photoelectric effect
please? I can’t seem to grasp it.

Teacher: Yes, it can be confusing. Well, experiments have
shown that when light shines on a metal surface, the surface releases
electrons.

Student: Yes. That the easy part.

Teacher: Ok, What could be the reason for that?

Student: I am afraid I don’t know.

Teacher: Well, let me ask you this: What is light made up of?

Student: I am not sure, waves, particles?

Teacher: All right, we’ll go back to that later, but for now let’s
say light is made up of waves and those waves have energy. So when
a wave of light hits an electron in an atom in the metal, that energy
can knock the electron out of its atom. Is that clear?

Student: Yes, but what about particles?

Teacher: The truth is we don’t really know for sure one way or
the other. Isaa Newton thought of light as a particle. Then in 1805 an
experiment was conducted which indicated that light was a wave.
However, in the early 20" century, some physisists, including
Einstein, began to think again of light as a particle.

Student: particle, wave, particle... no wonder, I am confused.

Teacher: Hold on, there is more. Einstein believed that
experiments with the photoelectronic effect could prove whether
light consists of particles or waves.

Student: But whether light is made up of waves of particles
wouldn’t the photoelectric effect still happen? I mean, light would
still have energy to knock electrons out, whether that energy came
from particles or waves.

Teacher: That’s true, but science is about finding out the truth
in the world, so it did matter whuich of the two it was. And someone
did do the experiment Einstein suggested.

Student: What happened?

Teacher: It was found that all of the results agreed exactly with
Einstein’s predictions, not with the wave theory. In fact, did you
know Einstein won the Nobel Prize for the photoelectric effect, not
for his more famous theory of relativity?
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Student: Wow! I did not know that. So, light is made up of
particles.

Teacher: No, no, no. Some experiments seem to prove that
light consists of particles while other experiments prove that it’s
waves. We can only say that light can be a wave or a particle,
depending on how we look at it.

Complete each sentence with one world

1. When light shines on a .................col. surface,
electrons can be released.

2. Isaak Newton and Albert Einstein both believed that light
wasmade of ...

3. The role of science is to find out the

4. In experiments with the photoelectric effect the
......................... agreed with Einstein’s predtictions.

5. Einstein didn t win the Nobel Prize for his
......................... of Relativity.

6. From different points of view,
...................................... can be a particle or a wave.

5. Read the essay about Quantum Mechanics and write
your own essay about physical phenomena

Quantum physics or mechanics deals with the behaviour of the
smallest matter: atoms, molecules and nuclei. It is used to understand
the behaviour of systems of atomic length scales or smaller.

At the beginning of the 20™ century, Planked coined the term
quanta to mean the energy packets he believed hot things emitted. A
little later, Einstein did some work based on Plank’s ideas which
explained the photoelectric effect. He called Plank’s energy packets
of light photons. He believed when a light shone on a metal surface,
the photons in the light carried enough energy to hit the electron out
of the atom in the metal.

One very important figure in quantum physics was Niels Bohr.
In the 1920s, drawing on the ideas of Plank and Einstein, he made a
model of the atom with a nucleus around which the electrons move
in stable states without radiating energy. Only when the electron
moved to another stable states without radiating energy. Only when
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the electron moved to another stable orbit did it absorb or radiate
energy. Loss or gain of energy caused a line to appear on a spectrum.
This is known as the quantized atom. Added to this, Bohr came up
with the idea of complementarity which basically says although an
electron may be a wave or a particle at the same time, we cannot
think of it in that way. This is considered a groundbreaking concept.

In conclusion, we can see that quantum physics is very
important as it has explained stability and energy levels. However, it
has not provided an answer to the issue of wave-particle duality.

GRAMMAR CORNER: CONDITIONAL MOOD 1
IF + PAST SIMPLE WOULD + PRESENT SIMPLE

YTBEPKJIEHUE OTPUIIAHUE
If I were a rich woman I would | If I were not a musician I would not
live in the country mansion be so busy

If you lived near the sea you
would swim very often

If you were not my friend I would
not help you

If he graduted from the university
he would have a diploma

If he didn’t stop dancing he would
become a professional dancer

If she got this job she would be
very happy

If she did not get married she would
not be so happy

If it happened I would be upset

If it did not happen we would not
ask for help

If we went to the forest we would
gather mushrooms

If we did not smoke we would not
have problems

If they bought tickets we would
go to the theatre

If they did not prepare well they
would not pass exams

6. Open the brackets, using the appropriate form of the
verb

9] If Molly and Paul (be not) misformed
about the train times, they (not be) late. 2) If loannis
(stay) longer at the party, he (have)
a good time.

3) If the government (lose) the next
election, the Prime Minister (resign) from

politics. 4) If we (not go)

to your friend’s party, I
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never meet Ann. 5) If train fares

(be) cheaper, more people (use)

them. 6) If Molly get that job
she’s applied for, she will be delighted. 7) What would you do if you
suddenly (win) half a million pounds? 8) If he (get up)

earlier, he would get to work on time. 9) If we have

more time, I could tell you more about it. 10) If you
sell more products, you would earn more money.
11) I could help you if you (trust) me more.
12) His car would be a lot safer if he (buy) some
new tyres. 13) The children could be better swimmers if they
(go) swimming more frequently. 14) I would
not mind having children if we (live) in the
country. 15) If I (be) you, | would not worry
about going to the university. 16) If I (have) any
money, [ would give you some. 17) Your parents (be)
a lot happier if you phoned them more often. 18) If
she (have) a mobile I would call her. 19) If Sarah (not
£0) with John, Ann would try to
become his girlfriend. 20) I wouldn’t buy this computer if I (not
need) it.

7. Open the brackets, use the second conditional

1) If Linda here (be), I am sure she
help us. 2) What (do) if you
(see) a ghost? 3) If | (find)
some money in the street, I (take) it to the
police. 4) Michael (be) angry if someone
(take) his computer without permission. 5) If we
(not catch) the nine o’clock bus, we
arrive too late. 6) Carla
(not be) upset if you
(tell) her the truth. 7 If I
(know) how to solve this problem, I

(do) it. 8) If I (fail) the
exam, 1 (be) very disappointed. I have
studied so hard. 9) Jenny (make) a nice cake
if she (know) how to cook well. 10) If my husband
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(be) a famous actor, he earn

a lot of money. 11) We (not learn) so quickly if
we (not have) such a good teacher. 12) If
(rain) tomorrow, we
(not go) to the beach, but the sky is so clear.
13) If you stay at home tonight, you
(not see ) Tina at the party. 14) 1
(learn) japonese if I
(have( time to do it. 15) What
(do) if you (lose) ypur
passport in a foreign coumntry? 16) If someone
(steal) my car, | (report)
it to the police immediately. 17) If you (try) to give
up smoking, you (feel) much better. 18) Our
friends (be) really angry if we
(not go) to their party next Friday.
8. Complete the sentence
1) If I were a musician I
2) If I had a lot of momey I
3) If I graduated from university
4) 4) If I were a teacher I
S)If I lived abroad 1

6) If I were a famous physicist
7) If I were invisible
8) If I had a big family
9) If I wrote a book it would be about
10) If I were hungry I would

Translate the sentences into English

1) Ecrmu Ob1 st monroToBuiics, s Obl XOPOIIO Hamucam
TecT

2) Ecnu Obl moroga Obiia Xopomasi, Mbl Obl TIOIIIM Ha
TUISDK.

3) Ecnu Obl TI mpuHEC OWIETHI, MBI OB MIOLLIA B TEATP

4) Ecau 6b1 OH ObUI U3BECTHBIM MY3bIKAaHT OH ObLI Obl
o0ecredeHHbII
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5) Ecnm Ob1 oHa He 3a0bliIa KITFOYH, OHA OBI HE KJajia
CecTpy TaK J0JIro

6) Ecnmu Ob1 y HuxX ObUIO OOjblIE JAEHET, OHU Obl
OoJblIe MyTeeCTBOBAIN

7) Ecnnt OB st W1 y MOpS 51 ObLT OBI CUACTIINB

8) 51 661 Kymmna Te TydaH, eciy OBl MOTyYHiIa 3apIUiaTy

9) Ou 051 peanoYen Yaid, HO TaM OBLIT TOJIBKO Kode

10) Ona 051 cka3zaya Tebe paHbIle, HO THI HE CITPAIIHBAI

11) Ecnm 651 y TeOst moma ObLita 3Ta KHUTA, ThI OBI €€ MpoYet

12) Ona 6b1 mpunwia, eciy Obl Tl MO3BOHHWJ U TONPOCHI O
MTOMOIIIH.

13) Ecnu GBI OHM B3sUTH TaKCH, OHU OBI TIpHEXajli paHbIle.

14) Ecnu OBl TBI 3HaT KBAaHTOBYKD MEXaHUKY, THI OBl
OOBSICHWII, TIOYEMYy aTOMBI CTaOWJIbHBI U TIOYEMY OHU TOTJIOLIAIOT
WIN BBIIETSIOT SHEPTUIO TOJIBKO ONPEAEICHHBIMHU CIIOCOOAMH.

15) Ecnu 661 y Hac Oputa Xopormast 1abopaTopust, MbI OBl Jarle
MPOBOIMIN (PU3HYECKHE IKCIIEPUMEHTHI

16) Eciin Ob1 OH OBIT WM3BECTHBIM (PM3UKOM, OH OBI CIEIal
Ba)KHOE OTKPBITHE

17) Ecnu g He paboTana yuuTenem, s Obl CKOpee BCEro craia
y4eHBIM U paboTaia B 1adopaTopuu

18) Ecnu ObI ThI XOPOIIO 3HAT aHTIIMHCKHUHA Thl OB ITOeXas Ha
Hay4HBII KOHIpecC

19) Ecnu Obl s ciai 3K3aMeHbl HA OTJIMYHO SI ObI IOJTYYHII
KpacHBIH AUILIOM.

20) Ecim 6v1 y Hero ObLIO OOJBIIIE CBOOOAHOTO BPEMEHU OH
ObI TICas1 OOJIbIIE HAYYHBIX CTATEH.

10. Read and translate the text
Niels Bohr

Niels Bohr was born in Hopenhagen in 1885, and died there in
1962. He was one of the most distinguished physicists of all time. He
is best known for the development of the Bohr model of the atom, his
theory explaining the existence of spectral lines, and the principles of
complimentarity. His work won him the 1922 Nobel Prize in
Physics.

His interest in science began at the early age because his father
was a professor of physiology. Specialising in Mathematics and
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Physics during his final years of school, Bohr continued these studies
at university. He received his Master’s degree from the University of
Copenhagen in 1909 and his PhD in 1911. Later that same year, he
went to England where he worked with Sir Joseph Thomson (who
had discovered the electron), and Ernest Rutherford (who had put
forward the concept of a mucleus within the atom).

He worked on the structure of the aton using quantum ideas
from Max Plancks and Albert Einstein. In Bohr’s model of the atom
there is a nucleus, and electron move around the nucleus in the stable
states (also known as orbits or energy levels) without radiating
energy. When an electron moves from one state to another, only very
specific amounts of energy are lost or gained. If the atom gains
energy, the electron jumps to a level further from the nucleus.
Whenever energy is lost or gained, a line in a spectrum is produced.
This model is now known as quantized atom, from the term quantum
intriduced by Planck to describe small packets of energy.

In 1927, Bohr put forward his principle of complementarity,
which refers to effects such as wave-particle duality. Bohr’s principle
was the most groundbreaking scientific concept of the 20" century.
In essence, the principle states that things may have dual or
contradictory properties, but we can only experience one propererty
at a time. For example, we can think of an electron as a wave or as a
particle, but we cannot think of it as both at the same time, even
thougj it may actually be both at once.

.

In 1920, Bor had been appointed director of the Institute of
Theoretical Physics and he continued to work there throughout the
1920s and 1930s. However, during the German occupation in World
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War II, due to his having a jewish mother, it was nesessary for Bohr
to avoid arrest by the police. He therefore escaped to Sweden. From
there, he travelled to England and then to America, where he became
involved in the Atomic Energy Project which aimed to build the first
atomic bomb. He made a significant contribution by discovering that
only uranium-235 could produce the fission chain reaction required
for an atomic explosion. However, he was concerned about the
political problems that the development of atomic weapons could
cause, and supported the idea of sharing the new technology with
other countries, particularly the USSR.

Niels Bohr held many important positions, and was honoured
by many important scientific institutions. He was President of the
Royal Danish Academy of Sciences, and a member of many other
famous Academies. Bohr was awarded honorary doctorates by the
world’s greatest universities. Interestingly, Bohr’s son also became a
physisist and won the Noble Prize for Physics in 1975.

11. Read the text and choose the corrext answer
1) Bohr went to England

A) in 1909

B) to receive his PhD

O to work with Planck and Einstein

D) and worked with two famous scientists.

2) A quantized atom does not

A) have electrons moving in stable states

B) produce a spectrum.

O have electrons moving, radiating energy.

D) have a nucleus

3) Bohr’s principle says

A) properties can only be experienced separately.
B) electrons are definetely waves and particles
O) properties can only disagree

D) an electron is actually a particle

4) Bohr thought atomic weapons

A) should be supported whatever the circumstances
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B) could only be developed in cooperation with the
USSR

O should be developed in cooperation with the USSR
D) should make a significant contribution to politics
5) Niels Bohr

A) had a successful son

B) won the Noble prize in 1922 and 1975

0] was president of many academies

D) worked for many inmportant scientific institutions.
12. Read the purposes of education and fill the table

To have fun, to learn job skills, to learn social skills, to prepare
for tests, to make connections, to develop your body, to become
well-rounded, to increase 1Q, to prepare for living in society, to learn
how to learn, to develop artistic skills, to make friends, to become
open-minded, to get a good salary in future, to become a qualified
specialist, to get practical skills, to become cultured, to learn how to
research, to meet professionals, to change experience

The primary purpose of | The primary purpose
education is of education should be
elementary school
High school
University
13. Divide into groups of 4-5 people. You group has
been appointed to the Ministery of Education. Answer the questions
1) What changes would your make in the school
system?
2) How will you improve the quality of education?
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3) Are your changes fair?

4) Are they efficient?
5) What are some of your best memories of high
school?
6) What about your worst memories of high school?
7) Do you know what a prism is?
8) Do you know how a prism works?
14. Fill the blanks with the words from the box
snowmen frost blizzards build
season breaking fireplace slip
icicles snow angels  blackouts gloves
hot chocolate heavy enjoy snowball
slide below freezes drop
snowfall forms keep covers
scarves catch boots hockey
Winter weather:
Winter is when temperatures
,  SNOw the  ground,
covers windows and
hang from roofs. When the temperature
is zero, water and ice

on puddles, ponds and lakes. Children have great fun
the ice in puddles on their way to school.

Winter fun:
After a heavy , children play in the
SNOW. They SNnow forts, make
and , and have
fights. People also

skiing, skating, and sledging in the winter.
Another popular winter sport is
Winter dangers:
The cold weather can also be dangerous: people

on the ice and cars
down hills crashing into each other. As well,
heavy snowstorms called can knock down

87




power lines and cause . Some people also
a cold when they stay out in the cold.

Keeping warm:
Because winter is so cold, people have to find ways to

warm. People wear
coats, for their
necks, for  their  hands, and

on their feet. Children drink

when they come in from the cold. And
families sit around the at night and talk
about what they did during the day.

15. Translate the sentences into Russian

1) Niels Bohr is best known as one of the founders of
quantum mechanics and spectroscopy and as a scientist who
suggested his own model of the atom.

2) Bohr’s father was a professor of psysiology so Niels
became interested in science while he was still very young.
3) In England, Bohr worked with famous scientists such

as Sir Joseph Tompson, who discovered the electron, and Ernest
Rutherford, who conceived the notion of the nucleus within the atom.

4) The discovery that only uranium-235 could produce
the fission chain reaction was a significant contribution towards
building the first atomic bomb.

5) It is important to mention that Bohr supported the
idea of sharing new technologies with other countries, including the
USSR.
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6) The world’s greatest universitites awarded him
honorary doctorates.

7) Bohr created the theory of spectral lines and
formulated the principle of comlementarity, which refers to a wave-
particle duality.

16. Translate the sentences into English

1. MEICIIE 0 TOM, YTO CBET COCTOMT W3 MEIIbYaMIINX
YaCTHII, IpeIOKEHHAS Herotonom, ObLIa JIOKa3aHa
AKCIIEPUMEHTAIBHBIM ITyTEM.

2. B 1900 romy Makc Ilnank mnpeamonoxXui, dYTo

ropsiyie Teja U3IydaroT SHEPTUIO MOPLUSAMH, KOTOPbIE HAa3bIBAIOTCS
KBaHTaMHU.

3. Teopus dotoanekrpuueckoro 3ddexra oOBACHSIET,
noyemy (pOTOHBI MOT'YT BEIOMBATH HJICKTPOHBI U3 aTOMA.
4. YCTaHOBIEHO, 4YTO D3JEKTPOHBI B AaTOME MOTYT

HOMJIOIIATh U U3JIy4aTh OIPEAEICHHOE KOJIMUYECTBO YHEPTUU TOJIBKO
MpH TIepexoAe C OJHOW CTalMOHAPHON OpOWTHI Ha JAPYTYIO.
Haxonsce Ha craunnoHapHOW oOpOuTE, 3JEKTPOHBI HE H3IIy4YaroT
SHEPTHUIO.

5. ITonararor, 4TO CBET OAHOBPEMEHHO SIBISIETCS Kak
MOTOKOM YaCTHII, TaK ¥ BOJHOM.
6. KBanToBasi MexaHWka OOBSICHSET, MOYEMY AaTOMBI

CTaOMIILHBI M IMo4YeMYy OHH TOIJIOHIAr0T WJIM BBIACIIAIOT SHCPIUIO
TOJIBKO ONIPCACIICHHHBIMU criocodamu.

7. VYyeHble HUCMONBb30BAIM KBAHTOBYI) MEXAHHUKY ISt
OOBSICHEHHS Dpslla SBJICHUM, KOTOPbIE HE YAaBaJoCh OOBSICHHUTH
paHee.

8. Bonee Bcero Hunbc bop u3BecTeH Kak OOuUH U3

OCHOBATeJIEl KBAHTOBON MEXAHUKHU U CIIEKTPOCKOIIMH U KAK YUEHBIH,
HPEAJIOKUBIINM CBOIO MOJEINb aTOMa.

9. Oten bopa Opm1  mpodeccopom  ¢usmornoruy,
nosToMy Huiibe yke B paHHEM BO3pacTe 3aMHTEPECOBAJICS HAYKOI.
10. B Anrmmm bop paboTtan ¢ TakumMu 3HaMEHHTBIMU

yueHbIMH, Kak c3p Jlxo3ed TOMCOH, OTKpPBIBIIMM 3JIEKTPOH, H
Opuect Pezepdopa, OTKPHIBIINM aTOMHOE SAPO.
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1. BaxasiMm  akTopoM co3maHHMS TIEpBOH aTOMHOM
OOMOBI ABHJIOCH OTKPBITHE, YTO TOJBKO B ypane 235 Moxer
BO3HUKHYTH LICITHAS SIICPHAS PEaKIUsl ICTICHHUS.

12. Baxno ormeruts, uro Bop moanep:xvBai MHEHUE O
HEOOXOJUMOCTH [IEIUTHCSI HOBBIMH TEXHOJOTHUSAMH C JIPYTHMH
crparamu, raodas CCCP.

13. Kpynnelimme yHHMBEpPCHUTETHI MHpa HU30palld ero
CBOUM IIOYETHBIM JOKTOPOM.
14. Bop co3mam Teoputo CHEKTpalbHBIX JIMHUA U

chOpMyIUPOBAT TPUHIUI JOTNOTHUTEIBLHOCTH, OTHOCSINUHCST K
KOPITYCKYJIIPHO-BOJTHOBOMY JyalU3My.

17. Write an essay about quantum mechanics according
to the model

Quantum physics or mechanics deals with the behaviour of the
smallest matter: atoms, molecules and nuclei. It is used to understand
the behaviour of systems of atomic length scales or smaller.

At the beginning of the 20™ century, Planck coined the term
quanta to mean the energy packets he believed hot things emitted.
A little later, Einstein did some work based on Planck’s ideas which
explained the photoelectric effect. He called Planck’s energy packets
of light photons. He believed when a light shone on a metal surface,
the photons in the light carried enough energy to hit the electron out
of the atom in the metal.

One very important figure in quantum physics was Niels Bohr.
In the 1920s, drawing on the ideas of Planck and Einstein, he made a
model of the atom with a nucleus around which the electrons move
in stable states without radiating energy. Only when the electron
moved to another stable orbit did it absorb or radiate energy. Loss or
gain of energy caused a line to appear on a spectrum. This is known
as the quantized atom. Added to this, Bohr came up with the idea of
complementarity which basically says althought an electron may be a
wave or a particle at the same time, we cannot think of it in that way.
This is considered a ground breaking concept.

In conclusion, we can see that quantum physics is very
important as it has explained stability and energy levels. However, it
has not provided an answer to the issue of wave-particle duality.
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