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IMpeaucaoBue

[IpennaraeMoe y4eOHO-METOUUYECKOE MMOCOOME MpeIHA3HAUYCHO
JUTsL CTYJIEHTOB (pu3nueckoro (akynbTeTa, crnenuanbHocTell «Dusukay,
«Duzuka (nen.)», «Pagumoduszuka u s7eKTpoHUKaY, «buoxumuyeckas
dbuzukay, «Menunuuckas Quznka», a Takxke At crynpeHtos @HBMT
crienuagbHoCcTE  «MarepuamoBeieHue UM TEXHOJOTUS  HOBBIX
MaTepUanoB», «YIPABICHUE KAayE€CTBOM», W3YUYAIOIIUX AHTJIUUCKUN
A3BIK.

[lepBass u BTOpas 4yacTW MOCOOMS BKJIKOYAIOT JABa paszjena: B
MEPBOM TMPUBOAATCS CHPABOYHBIE MaTepHaibl MO <TPAMMATHKE H
TPEHUPOBOYHBIC YIPAXKHEHUS, & BO BTOPOM Pa3eie pacCMaTpPUBAIOTCS
TEKCTBI TIO CIEIHUATBHOCTH, MPEAyCMOTPEHHBIE pabouelt mporpaMmMoi.
[lepBas uvacte — «l cemecTp». B maHHOW YacTu paccMaTpUBAIOTCS
rpaMMaTHYECKHE TEMBI: CTpaJaTelbHbIN 3aj0T, BpeMeHa Present Perfect
u Past Simple, Past Perfect u Future Perfect. Bo BTopoii paznen BXOAST
TEKCTHI MO CHenUAIbHOCTH. [lepBasi yacTh 3aBepiIacTCsd KOHTPOIbHOU
paboToii, MpOoBEPSIOIIEH yCBOCHHE PACCMOTPEHHOr0o B 1-M cemecTpe
MaTtepuaia, ¥ BJIsSeTCs OJHON U3 (POPM OTYETHOCTH B 3UMHIOIO CECCHIO.

Bropass wacth — «2 cemecTp». B maHHOW 4acTh MpeaCcTaBIICHBI
CIICIyIOIIME TpaMMaTHYECKHEe TeMbl: HHOUHUTUB M -iNg QopMa,
KOCBEHHAs P€Ub, YCIOBHBIE MPEIJIOAKECHUS U MOJAJIBHBIE TIIAroJibl. Bo
BTOPOU pa3ziesl BTOPOM YacTU BKJIIOYEHBI TEKCThI MO CHEIAAIBHOCTH.
Kak u BTOpast 4acTh, TPEThs BKIIOYAET KOHTPOJIBHYIO pabOTy, KOTOpas
npeJHa3HayeHa JJisi TPOBEPKU 3HAHUM BO 2-M ceMecTpe (JIeTHss
ceccus).

TpeTbst yacTh TOCOOUS TpENHA3HAYEHBI ISl CTYAEHTOB 3-TO
Kypca; coJiepKaT TEKCThl MO CHEHHUAIBHOCTU (TEKCThl Ha AHTJIMMCKOM
S3BIKE TIO CIIENMaabHOCTH). HacTosiee mocodre paccuuTaHo, TIIaBHBIM
o0pa3oM, Ha NHUCBMEHHOE  BBINIOJHEHHE BCEX  YNPAKHEHUM.
KontponbHbie pabOThl OPOPMIISIOTCS OTAEIBHO OT TPEHUPOBOYHBIX
YVIPa)KHEHUMN U CIAIOTCS MPEIOIaBaTENIO.



1l cemecTp
Paznea 1
1. CrpanareabHblii (maccuBHBIN) 3aJ0r (Passive Voice)

CrtpanaTenbHbI 3aJI0T YNOTPEOJIeTCs B TOM Cllydae, €Clid B
IEHTPE BHHUMAHUS TOBOPSAIIETO HAXOJATCSA JIMIO WIM NOPEAMET,
MOJIBEPTAIOIINICS BO3AEHUCTBUIO CO CTOPOHBI IPYTOTO JIUIIA.

CrpanaTenbHbIi 3aJ10T oOpazyercs pu IIOMOIIM
BCIomMorarejapbHoro riaroja to be B coorBercTByMOIEl Qopme u
IpUYacTHsl Mpoleamero Bpemenu (past participle) cmbicioBoro
rjiarojia.

Active Voice Passive Voice

Present He paints the house. The house is painted.
Simple
Past Simple He painted the house. The house was painted.
Future Simple | He will paint the house. | The house will be painted.
Present He is painting the house. | The house is being painted.
Continuous
Past He was painting the The house was being
Continuous house. painted.
Present He has painted the The house has been painted.
Perfect house.
Past Perfect He had painted the The house had been

house. painted.
Future Perfect | He will have painted the | The house will have been

house. painted.

B BonpocurensHoM (hopmMe BCIOMOTaTeNbHBIN Tarojl CTaBUTCS
nepen  MmojjexamuMm. B oTpumartensHoi dopMme OoTpullaTeIbHas
qacTuuia NOt cTaBUTCS MOCIE BCIOMOTaTECIBHOTO TJIaroja.

Was my application accepted? — Your application was not
accepted.




Eciu yka3zaHO JUII0, POU3BOJIAIIEE JECHCTBHE, TO OHO BBOJIUTCS
npemioroM by. Ecnu ykaseiBaeTcs mpeaMmer, MpU MOMOIIUM KOTOPOTO
OBLIIO COBEPILICHO JACHCTBUE, OH BBOJUTCS IpeaiioromM With.

A new law has been passed by the government. — Hossiii 3axon
ObLL NPUHAM NPABUMENLCIMBOM.

Fish is cut with a special knife. — Pwiby pesicym cneyuanvhvim
HOJICOM.

3aganue 1.1. IloctaBbTe rJ1arojbl B HYKHYKW (dopmy,
HUCITI0JIb3YyH NacCUBHLIN 3aJ10T:

1) Bread __ every day (eat).

2) The letter _ yesterday (receive).

3) A very interesting book _ at the library next Friday (take).

4) Many houses ___in our town every year (to build).
5) These trees __ next spring (plant).
6) | atthe lesson yesterday (ask).

7) The clock __ now (repair).

8) The trucks  at twelve o’clock yesterday (load).

9) The new children’s book . in that shop when I entered it
yesterday

(sell).

10) The new bridge over the river __ now (build).

11) The sweets ___.already __ when | came home (eat).

12) The text __ recently (translate).

13) All the trees by the middle of last autumn (plant).

14) The work by 5 o’clock tomorrow (finish).

15) Thenovel __ already __ (discuss).

16) The letter by 10 o’clock tomorrow (write).

3aua}me 1.2. l'[epeBeIu/ITe NMPEeAJIOKCHUS U3 aKTHUBHOI'O 3aJ10ra
B IIACCHUBHBIM:

1) People chop down a lot of trees every year.

2) They chose him as the best actor of the year.

3) Steven Spielberg has directed a lot of successful films.

4) A number of reporters will meet the professor at the airport.

5) Astronauts are exploring space.

6) The Romans founded Bath in the first century AD.



7) The traffic warden had already given him a ticket for illegal
parking.

8) Homer wrote the “Iliad”.

9) People must obey the law.

10) A nightmare woke Mary up.

11) Someone’s has stolen Mike’s bicycle.

12) The judge has fined him $ 300.

13) Van Gogh painted “Sunflowers”.

14) Someone had broken our door down.

15) The government will introduce new measures against crime.

16) Someone has burgled Ann’s house.

2. Present Perfect m Past Simple

W3yuaromipe aHTIuACKUIN S3BbIK 9acTO MCITBITHIBAIOT CIIOKHOCTH B
pasrpaHWYCHHH TJarojbHBIX BpeMeH Present Perfect u Past Simple,
TaK Kak ¥ TO, M APYroe Ha3bIBaeT 3aKOHUYEHHOE JieiicTBUe. HeoOxoaumo
OMHHTB, 4To Past Simple cBsi3an ¢ mporreamm neproaoM BpeMEHH,
KOTOPBIN MOXKET OBITh yKa3aH B MPEIJIOKESHUH WIIN SICEH M3 KOHTEKCTA.
HeiicTBus, kotopble HaspiBaeT Present Perfect, Bcerma cBszaHbl ¢
HACTOSIIIIUM BpeMeHeM. Hroke Mbl IpuBOAMM TaOIHUIly, B KOTOpPOH
CPaBHHMBAIOTCS OTH BPEMEHA.

Present Perfect u Past Simple

Present Perfect Past Simple

3aKOHYEHHOE JEUCTBUE, 3aKOHYECHHOE JCUCTBUE,
KOTOPOE MPOU30IUIO B MPOILIOM, | KOTOPOE MIPOU30IILIIO B
HO BpEMs  COBEPUICHUS  HE | ONPEACICHHOE BPEMsS B HPOLIIOM
YKa3aHO B MPEIJIOKEHUH: (BpeMs yKa3zaHO B MPEJIOKECHUN).

Don has left for Madrid. She left yesterday.

Jlon yexan ¢ Maopuo. (Mbi Ona yexana suepa.
HE 3HAaeM, KOrjaa oH yexail. Bpems
COBEPILIECHUSA JNEUCTBUSA HE
yKa3aHo.)

JICMUCTBUE B IPOIILIOM, JICMCTBUE B TMPOULJIOM, HE
CBSI3aHHOE€ C  HACTOSIIIAM W | CBA3aHHOE C  HACTOSIIUM M




UMEBIIIEE MECTO B OMPEEIICHHOE
BpeMs B IMPOILIOM, KOTOpOE HE
YIOMHUHAETCS B MPEITIOKCHUU:
I’ve spoken to Richard
Gere.
A obwanca 6 Puuapoom

UMEBIIIEE MECTO B ONPEACICHHOE
BpeMsi B MPOIIOM, KOTOPOE HE
YIOMUHAETCS B IPEIJIOKECHUU:

| met John Lennon.

A scmpedal Jlrcona
Jlennona. (MHe yxe He ynacrtcs

Tuponm. (Mmne, BO3MOKHO, | €rO0 BCTPETHUTD)
yAacTCs MOOOIIaThCSI C HUM €IIIe.

[leppuox  BpeMeHHM  emie  HE

3aBEPIIUIICS).

HeoOxomumo Takke mOMHUTH, 4Tt0 Present < Perfect wacro

yIoTpeOasseTCsl A TOro, 4roObl HavaTh pa3roBop. OmHaKo yis
NPOJODKCHUST Pa3roBOpa Ha Ty K€ TeMy HcIoyib3yercs Past Simple,
Jla)Ke €CJIM BPpeMs He YIIOMHHACTCS, TaK KaK JCHCTBHUS aCCOIUUPYIOTCS C
HPOIIEIIIMM BPEMEHEM.

3ananue 2.1. [TocraBbTe riaroJasl B ckookax B Present Perfect

nau Past Simple:

(9o).

(go).”

(be).

1) “Where’s your key?” — “I don’t know. I it (lose).”
2) | ___ verytired, so lay down on the bed and went to sleep (be).
3) Mary  to Australia for a while but she’s back again now

4) “Where’s Ken?” — “He  out. He’ll be back in about an hour
5) 1 did German at school but I most of it (forget).
6) I meant to phone Diane last night but I ... (forget).

7) Look! There’s an ambulance over there. There an accident

8) | aheadache earlier but | feel fine now (have).
9) They’re still building the new road. They it (not finish).
10) “Is Helen still here?”” — “No, she  out (just / go).”

3aganue 2.2. [TocTtaBbTe ri1aroJsl B cko0Okax B Present Perfect

nim Past Simple:

1) A: Is your father at home? B: No, I’'m afraid he _ out (go). A:

When exactly _ out (he / go)? B: About ten minutes ago.



2) A: Where do you live? B: In Boston. A: How long ___ there
(you / live)? B: Five years. A: Where ___ before that (you / live)? B: In
Chicago. A: And how long ___in Chicago (you / live)? B: Two years.

3) A: Look! Somebody  coffee on the carpet (spill). B: Well, it
___me(not/be). 1 ___ it(not/do).

4) A: Ben __ his leg (break). B: Really? How __ (that /
happen)? A: He __ off a ladder (fall).

5) A: Your hair looks nice. _ a haircut (you / have)? B: Yes. A:
Who it (cut)? __ to the hairdresser (you / go)? B: No, a friend of
mine it for me (do).

2. Past Perfect

Past Perfect o0pa3yercs npw TIOMOLIM BCIIOMOI'aTEIbHOTO
rmaroja to have B ¢dopme Past Simple u mpuyactust mporeamero
Bpemenu (past participle) cmpicioBoro riarona.

Past Perfect ymorpeOnsercs i BbIpaXEHUS MPOIICAIIETO
JEUCTBHS, KOTOPOE COBEPIIMIIOCH  JO OIPEACICHHOT0 MOMEHTa B
IPOILIOM. DTOT MOMEHT MOXKET 0003HAYAThCSI:

1)  oOcrosTenbcTBOM BpeMeHU ¢ npeioroM by x (in the end of
the month, by 5 o’clock yesterday, by that time u ap.)

By that time he had already signed the letters. — K momy
8peMeHU OH Yoice NOORUCATL NUCbMA.

2) apyrum - (0ojee TMO3IHMM IO BPEMEHH) IIPOIICAIINAM
JeHCTBHEM, KOTOPOE BRIpaxkaeTcs riaarojom B Past Simple.

He thought that they had completed the work. — Ou oyman,
YMOo OHU YHce 3aKOHUUIU pAdOm) .

Past Perfect moxxet ynotpeOaThCsl M B TOM CiTydae, KOT1a Bpems,
0 KOTOpPOTO COBEPINMJIOCH JCHCTBHE, HE YyKa3aHO B CaMOM
NIPEIIIOKCHUH, a OTPEICISICTCS KOHTEKCTOM.

My friend left for London yesterday. He had never been there
before. — Buepa moii opye eviexan 6 Jlonoon. On Huxocoa He 6vigal
mam panvuie.

3aganue 3.1. [TocraBbTe i1aroJsl B ckookax B Past Perfect:
1) When | arrived at the station, the train ___ (leave).
2) We lit the candles because the lights _ (go off).



3) When | got home | discovered that somebody my flat
(break into).

4) The patient _ before the ambulance reached the hospital
(die).

5) John ___ all cakes by the time the other children arrived (eat).

Zaganue 3.2. [TocTaBbTe riarouanl B ckoOkax B Past Perfect
nam Past Simple:

1) When | _ the house, I _ that I _ my keys (leave) /
(realize) / (forget).

2) After | __ digging the garden | ___ to go for a walk (finish) /
(decide).

3) I ___ Fiona some money only after she . to give it back the
next day (lend) / (promise).

4) They kept arguing about the money their father _ them in his
will when he _ (leave) / (die).

5) Kate __ studying after John ___ (start) / (leave).

6) | Beckie a plant yesterday because she _ so well in the
concert the night before (buy) / (sing).

7) When | __ Julie, I ___ that1 ___ her before (see) / (realize) /
(meet).

3. Future Perfect

Future Perfect oOpasyercs mpu MOMOIIM BCTIOMOTAaTEILHOTO
rnaroja have B dbopme Oyaymiero Bpemenu (Will have) u npuuactus
nporeamero Bpemenu (past participle) cmbicimoBoro riarosa.

Future Perfect ymorpeOnsercs s BBIpaXeHHS OyAayIIEro
JNEUCTBUSA, KOTOPOE COBEPIIMTCS 1O OMNPEJACICHHOTO MOMEHTa B
OymyIeMm.

Future Perfect yorpeoisercs:

1) nang BeIpaKeHUs JEHCTBHS, KOTOPOE 3aBEPIIUTCA paHee
JPYTOTo JACHCTBUS B Oy IyIIEM:

I will have washed up before my mother comes. — K npuxooy
MAMbL 51 HOMOIO NOCYOY.

2) i BBIpaXEHUA JACHCTBUs, KOTOPOE€ 3aKOHYUTCS K
ONpeJIeICHHOMY MOMEHTY B OyAyIlleM, Mph 3TOM MOMEHT BPEMCHH



MOXET OBITh BBIpOXCH WM HAapeYMEeM BPEMCHH, WIH IMPHIATOUYHBIM
peI0KEeHUEM BPEMCHH:

She will have finished the report by tomorrow. — Ona
3AKOHYUM OMmyem K 3a8MmpauHemy OHIO.

She will have finished the report by the time the library closes.
— OHa 3aKOHYUmM omuem 00 3aKpblmusi OubIUOmexu.

3amanue 4.1. [TocTaBbTe I1aroJisl B cko0kax B Future Perfect:

1) What time will you have finished painting you room? — 1.~
by 7 o’clock, I hope (finish).

2) Are you seeing Julie tonight? — No, | by the time she gets
here (leave).

3) Have the built their house yet? — No, they by the end of
May (build).

4) Will you have done your homework by tomorrow? — No, |
until Friday (not do).

5) Tom ___ his third novel by the end of this year (write).

6) He by tomorrow afternoon (finish).

3amanue 4.2. [IocTaBbTe I71aroJisl B cko0kax B Future Perfect:
1) We ___ the shed by Friday (build).

2) She _ dressing by the time the guests arrive (finish).

3) I three letters by 7 o’clock tonight (write).

4) She _ enough money to buy a car by Christmas (save).

5) I here for ten years by the end of this month (work).



Paszngeu 2
Teker 1

1. IIpouMTaiiTe TEKCT U NepPeBeAUTE HA PYCCKUHU A3BIK:
Gravitation

The force that causes objects to drop and water to run downhill is
the same force that holds the Earth, the sun, and the stars together and
keeps the moon and artificial satellites in their orbits. Gravitation, the
attraction of all matter for all other matter, is both the most familiar of
the natural forces and the least understood.

Gravity is the weakest of the four forces that are currently known
to govern the way physical objects behave. The other three forces are
electromagnetism, which governs such. familiar phenomena as
electricity and magnetism; the “strong force,” which is responsible for
the events in nuclear reactors and hydrogen bombs; and the “weak
force,” which is involved with radioactivity. Because of its weakness,
gravity is difficult to study in the laboratory.

An example shows why gravity is called a weak force. A drop of
strong glue can bond two pieces of chain so tightly that they can then be
used to lift an automobile. That means that the chemical forces in the
drop of glue, which are basically electromagnetic in nature, are stronger
than the gravitational attraction between the car, weighing a billion
times more than the drop, and the Earth, which is a million, trillion,
trillion (10%) times bigger than the drop.

Despite its weakness, gravitation is important because, unlike the
other three forces, it is universally attractive and also acts over an
infinite distance. Electromagnetic forces are both attractive and
repulsive and as a result generally cancel out over long distances. The
strong and weak forces operate only over extremely small distances
inside the nuclei of atoms. Thus, over distances ranging from those
measurable on Earth to those in the farthest parts of the universe,
gravitational attraction is a significant force and, in many cases, the
dominant one.


ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=275737&library=EBI&query=null&title=matter#9275737.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=274145&library=EBI&query=null&title=electricity#9274145.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=275612&library=EBI&query=null&title=magnetism#9275612.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=276131&library=EBI&query=null&title=nuclear%20reactors#9276131.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=276133&library=EBI&query=null&title=hydrogen%20bombs#9276133.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=276637&library=EBI&query=null&title=radioactivity#9276637.toc

Both Sir Isaac Newton in the 17th century and Albert Einstein in
the 20th century initiated revolutions in the study and observation of the
universe through new theories of gravity. The subject is today at the
forefront of theoretical physics and astronomy.

Vocabulary

artificial — uckyccrBeHHBII
satellite — coiyTHHK

currently — B HacTosiiee Bpemst
gravity — cuia TshKecTH
attraction — nputsbkeHue
infinite — 6eckoHEYHBIH
repulsive — orrankuBaromuii
measurable — u3mepsiembIii

2. OTBeTbTE HA BONPOCHI:

1) What is gravitation?

2) What are the four currently known forces?

3) What is the strongest force?

4) Why is gravitation so important?

5) What is the main characteristic feature of gravitation?

3. Hanumure, COOTBETCTBYWT JH YTBEPKIAEHUS TEKCTY:
npasaa — true (T), Hempasna — false (F). MUcnpaBbTe HenmpaBUJIbHbBIE
YTBEP:KIECHHUS.

1) The force that causes objects to drop and water to run downhill
is the same force that holds the Earth, the sun, and the stars together.

2) Gravity is easy to study in the laboratory because of its
strength.

3) Gravitation acts over an infinite distance.

4) Electromagnetic forces generally cancel out over long distances

5) New theories of gravity are at the forefront of biology and
chemistry


ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=276067&library=EBI&query=null&title=Sir%20Isaac%20Newton#9276067.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=274135&library=EBI&query=null&title=Albert%20Einstein#9274135.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=276413&library=EBI&query=null&title=physics#9276413.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=272989&library=EBI&query=null&title=astronomy#9272989.toc

4. 3anoJiHUTE MPOILYCKH B NMPEAJIOKEHUIX CJIAeTYIOIMMHA
CJI0BAMMU:

infinite, satellite, artificial, gravity, currently

1) The product contains no ___ colours or flavours. 2) He is
appearing in the new play. 3) Human possibilities are almost _ . 4)
We have pictures of the disaster live via___ . 5) New theories of
were developed by Sir Isaac Newton and Albert Einstein.

Tekcr 2
1. IlpounTaiiTe TEKCT U NepeBeANTE HA PYCCKU A3BIK:
Matter

An electron, a grain of sand, an elephant, and a giant quasar at the
edge of the visible universe all have one thing in common—they are
composed of matter. A beam of light, the motion of a falling stone, and
the explosion of a stick of dynamite all have one thing in common—
they are expressions of energy. Energy and matter together make up the
physical universe.

What is-matter? Not too many years ago scientists defined matter
rather simply as anything that has mass and takes up space. However,
with new developments in science this definition became inadequate.
Before discussing new concepts of matter, it might help to examine
some of its common properties.

Most of the matter that people ordinarily observe can be classified
into one of three states, or phases: solid, liquid, or gaseous. Solid matter
generally possesses and retains a definite size and shape, no matter
where it is situated. A pencil, for example, does not change in size or
shape if it is moved from a desktop and placed upright in a glass. A
liquid, unlike a solid, assumes the shape of its container, even though,


ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=276067&library=EBI&query=null&title=Sir%20Isaac%20Newton#9276067.toc
ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=274135&library=EBI&query=null&title=Albert%20Einstein#9274135.toc

like a solid, it has a definite size, or volume. A pint of water changes its
shape when it is poured from a glass into a bowl, but its volume remains
the same. A gas expands to fill the complete volume of its container.

At a given temperature and pressure, a substance will be in the
solid, liquid, or gaseous state. But if the temperature or the pressure
changes, its state may also change. At constant atmospheric pressure the
state of water, for example, changes with changes in temperature. Ice is
water in the solid state. If it is removed from a freezer and placed ina
warm pan, the ice warms up and changes to the liquid—water. If the
pan is then placed over a hot fire, the water heats up and changes to the
gaseous state of water—steam.

Most substances can exist in any of the three states (provided that
they do not decompose chemically, as sugar, for example, often does
when it is heated in air). Oxygen must be cooled to very low
temperatures before it becomes a liquid or a‘solid. Quartz must be
heated to very high temperatures before it becomes a liquid or a gas.

Vocabulary

composed of — cocrosmuii u3

beam — nyu

inadequate — HemoaxoIAIIMH, HE OTBEUYAIOIINI TPeOOBAHUSIM
property — cBOKWCTBO

solid — TBépprit

retain — coxpasThb

volume — 06bém

substance — BemiecTBo

steam — miap

2. OTBeTbTE HA BONPOCHI.

1) What makes up the physical universe?

2) What was the first definition of matter?

3) What are the main states of matter?

4) Give the examples of solid, liquid and gaseous states?

5) Why is temperature an important factor for every state of
matter?



3. Hanmummure, COOTBETCTBYWT JHM YTBEPHKIAEHUS TEKCTY:
npasaa — true (T), Hempasaa — false (F). McnpaBbTe HempaBUJIbHbBIE
YTBEP:KICHHUS.

1) Energy and matter together make up the physical universe.

2) Not too many years ago scientists defined matter rather simply
as anything that has mass and takes up space.

3) Most of the matter that people ordinarily observe can be
classified into one of four states, or phases.

4) A liquid, like a solid, assumes the shape of its container.

5) All substances can exist in any of the three states.

4. 3anoJiHUTE MPOIYCKH B NMPEAJIOKEHUIX CJIeTYIOIMMHA
CJI0BAMM U BHIPAKEHUSIMU:

steam, volume, property, composed of, solid

1. Itremains ___ even at room temperatures. 2. The total ___ of trade
has reached $800 million. 3. The .~ form the volcano rose into the air.
4. This substance is __ many elements. 5. These elements share the
same .



KounTpoasnas padora |11
(2 xypc, 3 cemecTp)

Yacrts 1.

1. IIpouuraiiTe TEeKCT U IeEpeBeAMTEe HA PYCCKUN HA3BIK
NHUCbMEHHO:

Energy

A rock falling off a cliff is different from the same rock lying on
the ground below. The lively child eager to join his playmates after a
night's rest and a hearty breakfast is different from the child who can
barely keep his eyes open after dinner. A glowing light bulb is different
from the same bulb when the electricity is switched off. In each case, an
agent of change has acted upon the rock, child, and light bulb. It is the
same rock, the same child, the same light bulb. The difference is one of
energy.

Energy is one of the most basic ideas of science. All occurrences
in the universe can be explained in terms of energy and matter. But the
definition of energy is not at all simple since energy occurs in many
different forms, and it is not always easy to tell how these forms are
related to one another and what they have in common. One of the best-
known definitions of energy is the classical definition used in physics:
Energy is the ability to do work.

Physicists define work in a way that does not always agree with
the average person's idea of work. In physics, work is done when a force
applied to an object moves it some distance in the direction of the force.
Mathematically, W=Fs, where W is the work done, F is the force
applied, and s is the distance moved. If either F or s is equal to zero, W
Is also equal to zero.

If a person walks up a flight of stairs he may regard it as work—he
exerts effort to move his body to a higher level. In this instance, he also
does work according to the definition accepted by physicists, for he
exerts a force to lift himself over a distance—the distance from the
bottom to the top of the stairs.

However, if a person stands without moving with a 100-pound
weight in his outstretched arms, he is not doing any work as physicists



define work. He is exerting a force that keeps the 100-pound weight
from falling to the floor, but the position of the weight remains
unchanged. It is not moved any distance by the force. The person is, of
course, exerting considerable muscular effort to avoid dropping the
weight, and the average man would say that he is working very hard
indeed. But he is not doing any work according to the definition
accepted in physics.

Vocabulary

glowing — ceeTsmmmiics

bulb — snexTpuyeckas namma

occurrence — saBJICHUC

matter — marepus

define — onpenensateh

equal — paBHbII

exert — nmpunaratb

average — cpeaHuii, CpeIHeCTaTUCTHUCCKUN

2. OTBeTHhTE HA BONPOCHI:

1) What is energy?

2) Why is it difficult to define energy?

3) How does physics explain work?

4) Why can we say that walking up is work?
5) What is the formula for defining work?

3. HannmnTe, COOTBETCTBYHOT JIM YTBEPXKICHHUA TEKCTY.
npasaa — true (T), Hempasaa — false (F). McnpaBbTe HenmpaBUIbLHBIE
YTBEP:KIECHHS.

1) The lively child eager to join his playmates after a night's rest
and a hearty breakfast is not different from the child who can barely
keep his eyes open after dinner.

2) All occurrences in the universe can be explained in terms of
energy and matter.

3) Physicists define work in a way that always agrees with the
average person's idea of work.

4) If a person walks up a flight of stairs he may not regard it as
work — he does not exert effort to move his body to a higher level.



5) If a person stands without moving with a 100-pound weight in
his outstretched arms, he is doing some work.

4. 3anoJiHUTE MPONMYCKHU B MPeII0KEHUAX CJIe Y0 IUMHA
CJI0BAMMU:

define, equal, average, bulb, matter

1) She came back and took the . 2) Her results of the test were quite
___.3) __ and energy can explain everything in the world. 4) He
believed that all men and women were _ . 5) No.one has ___ the
importance if this project.

Yacrs 2.

1. IlocTtaBbTe TJAroJibl B HYXKHYI0 (opMmy, HCHOJIbL3YS
NMaCCHUBHBIN 34JI0T:

1) TV ___ by Baird (invent).

2) Pyramids by Egyptians (build).

3) Hishat _ away by the wind now (blow away).

4) Coffee ___in Brazil (grow).

5) Chopsticks __in China (use).

6) The plants by water at the moment (water).

7) The thief __ yesterday (chase).

8) The robber __ last week (arrest).

9) The injured man ___ to hospital now (take).

10) The car ___ tomorrow (repair).

11) Thevase __ just  (break).

12) The dishes ___ yet (not / wash).

13) The long dresses _ in 1890 (wear).

14) Dinner ____in ten minutes (serve).

15) The letters ___ at the moment (type).

16) Guernica ___ by Picasso (paint).



17) The parcel ___ yet (not/ deliver).

18) Alpha Romeo cars ___in ltaly (make).
19) The thief ___late last night (arrest).
20) The letter _ next week (deliver).

2. IllepeBennTe mNpeNIOKEeHUST M3 AaKTHUBHOIO 3ajiora B
NMACCUBHBIN:

1) The gardener has planted some trees.

2) Doctor Brown will give you some advice.

3) A famous designer will redecorate the hotel.

4) Steven Spielberg directed “E.T.”.

5) Someone has broken the crystal vase.

6) His parents have brought him up to be polite.

7) Fleming discovered penicillin.

8) They will advertise the product on television.

9) Someone is remaking that film.

10) The police arrested him.

11) The traffic warden had already given him a ticket for illegal
parking

12) People must obey the law.

13) Someone had broken our door down.

14) They chose him as the best actor of the year.

15) Somebody has stolen a bus from outside the school.

3. IlepeBeauTe mpeaJiokeHHs M3 AaKTHBHOIO 3ajora B
MACCUBHBIMN:

1) He gave me a present.

2) The waiter will bring us the bill.

3) The Queen presented him with a medal.

4) Her mother bought Mary some sweets.

5) Bob has sold Ted a second-hand car.

6) Larry is going to send a letter to Tom.

7) Someone is helping her with the housework.

8) A pickpocket robbed me.

9) The mail-order company sent Mrs Green a parcel.

10) Someone will pay you within the next few days.

11) You can improve your health with more exercise.



12) A dog is chasing the child.

13) My friend sent me an invitation.

14) The farmer is building a new barn.

15) The secretary has given Mrs Jones some letters.

4. TTocTaBbTe IJ1aroJbl B ckooOkax B Present Perfect:
1) The train to Moscow ___ (already/leave).

2) Michael _ to my home town twice (be).
3) 1 my leg once (break).

4) We ___ here for a year (live).

5) 1 ___ the film twice (watch).

6) My sister __ the book (read).

7) We ___to London (never/be).

8) Mary ___ her friend (just/see).

9) My friends ___in the Atlantic Ocean (never/swim).
10) 1 think I __ her before (not see).

11) She __ a holiday this year (not have).

12) The shop __ yet (not open).

13) John __ abicycle (never/ride).

14) We ___ our homework yet (not do).

15) | to the cinema for ages (not be).
16) Our letter __ (yet/arrive).
17) My parents ___in the same city all their lives (live).

18) The Smiths .~ a house (move).

5. IMocTaBhkTe rJ1aroJbl B ckookax B Present Perfect:
1) What organizations __ he _ for (work)?

2) How many flowers we (sell)?

3).. _you_ __ anarm (ever/ break)?

4) _ thepost __ (arrive)?

5) _ Ms Smith ___ here longer than you (work)?
6) _ your daughter __ in atent (ever/sleep)?

7) Where __you ___ (be)?

8) How long __ they  their house (have)?

9) How many books  Michael _ (write)?

10) What cities you to (be)?




6. 3amoTHMTE MPONMYCKH B MPeIOKEHUIX HCTOab3ys for niam
since:

1) I haven't been at home _ Christmas.

2) We've been here _ ten o'clock.

3) | have worked for this company __ more than eight years.

4) 1 haven't been to the theatre __ ages.

5) I have studied for the exam __ 9.15.

6) | have had thistoy | was eight.

7) She hasn't had a day off 2007

8) John has been in France __ more than three weeks now.

7. PackpoiiTe cCKOOKM, MOCTABUB IJIaroJbl B ckoOKkax B Present

Perfect niau Past Simple:
D1 10 km (run/just) .

2) I 20 km last week (run) .
3) | acomposition two days ago (write).
4) 1 two compositions this month (write / already) .

51  my friend (ring / just) .
6) I my friend 10 minutes ago (ring) .

7) Two days ago, | __a Madonna concert on TV (watch) .
8) I _ Madonna live in.concert (see / already) .
9) I my summer holiday in Sochi last year (spend).

10) I ___ to Sochi yet (be / not).

8. O3HakoMbTeEChH C CUTYAlIUSAIMH U COCTABbLTE NPCAI0KCHUSA
M3 CJIOB B CKOOKaX, mcnoJjin3ys Past Perfect:

1) You went to Jill’s house, but she wasn’t there. (she/go/out) She
had gone out.

2) You went back to your home town after many years. It was not
the same as before. (it/change/a lot).

3) I invited Rachel to the party but she couldn’t come.
(she/arrange/to do something else)

4) You went to the cinema last night. You arrived to the cinema
late. (the film/already/begin)

5) I was very pleased to see Tim again after such a long time.
(I/not/see/him for five years)

6) 1 offered Sue something to eat but she wasn’t hungry.
(she/just/have/breakfast)



9. ITocraBbTe riaaroJjbsl B ckooOkax B Past Perfect mau Past

Simple:
1) John the candles when she arrived (light).
2) She lunch before the children came home (cook).

3) When she arrived at the theatre he __ the tickets (buy).

4) After Jim and Terry had finished their breakfast, they  to
fish (go).

5) The party by the time | arrived (already/start).

6) She sealed the letter, put a stamp on it and it (post).

10. ITocraBbTe riaroJbl B ckookax B Future Perfect:

1) She by 8 o’clock (finish).

2) | this book by next week (read).

3) They  anew school by the end of this year (build).

4) He _ from University by 2009 (graduate).

5) She _ doing her homework when her mother comes home
(finish).



IV cemecTp
Paznen 1
1. Infinitive and —ing forms

B cucTeMe aHrIMHACKOro riarojia MPUHSTO BBIJICIATH JIBE TPYIIIIbL
dbopm — nuuHble W HenuuHble. K audHBIM PopMaMm OTHOCAT (HOPMBI
MPOIICAIIETO U HE MPOIIEIIIETr0 BpeMEHU, KOTOphie (DYHKIIMOHUPYIOT B
NpeUIOKEHUM B KauyecTBE CKazyemMoro (oOpaTuTe BHHUMAaHUE Ha
BpEMEHHbBIC (DOPMBI, pacCMaTpUBAEMbIE B HACTOSIIEM MOCOOUH U B €T0
MIEPBOM YaCTH).

B aHriaumiickoM s3bIKE CYIIECTBYIOT TpU HEJIUYHBIE (POPMBI
riaroyia: UHGUHUTHUB, npuyactue (mpudactue | wm mpuyactue ) u
repyHauii. Henuunbie (opMbl Tiarojia He HU3MEHSIOTCS IO JIMIAM U
YUCJIaM U HE YINOTPEOJISIIOTCS CaMOCTOSITENBHO B POJIM CKa3yemoro.
BaxxHol 0COOEHHOCTHIO HETMYHBIX (DOPM TJIaroa siBIsSE€TCS OTCYTCTBHE
y HUX KaTEropuu BpEeMEHHU. DTO 3HAYUT, YTO OHM HE MOTYT MOMEIIATh
NEeWCTBUE Ha ONpPEJEICHHBI OTPE30K BPEMEHHU U JIMIIIh YKa3bIBAIOT Ha
COOTHOIIICHHE 0003HAaYaeMOro MMH JICMCTBHUS C JIEHCTBHEM, KOTOPOE
HA3BaHO TJIaroJioM CKa3yeMBbIM.

Mbl He OyaeM m1oApoOHO OCTaHABIMBATHCA HA AHAINU3E
OT/IEJIbHBIX CBOMCTB HENWYHBIX (OPM M OCTAHOBHUMCSA TOJIBKO Ha
OCOOEHHOCTSIX UX YIOTPEOICHHUS.

Infinitive
NHQUHUTUB B aHTJIMMCKOM SI3bIKE UMEET CIEAYIONIe (OPMBI:

Active Passive
Indefinite (to) send (to) be sent
Continuous (to) be sending | = --mmemmemmemmeeme-
Perfect (to) have sent (to) have been
sent
Perfect (to) have been| — —memmemmemmeeme-
Continuous sending |-




Nudunutu (¢ yactuuei t0) ymoTpeOJseTcss B CIEAYIOIIMX
CITyJasx:

- JUTS. BBIPQKCHUS TICIIH:

She went out to buy some milk. — Ouna evuna, umobwvr kynume
MOJLOKO.

- TIocJIe ompenesIeHHbIX raarojoB (advise, agree, appear, decide,
expect, hope, promise, refuse u 1.1.):

He promised to be back at 10 o’clock. - Ou obewan seprymuocs
k 10 wacam.

- TOCJIe ONpPENICICHHBIX MpuiIaraTeNbHbIX (angry, happy, glad u
T.J.):

She was glad to see him. — Ona 6vi1a pada scmpemumucst ¢ HuMm.

- mociie BompocuteabHbix ciaoB (Where, how, what, who, which,
UCKJIIOUEHHE COCTABIISICT TOJIBKO BOIPOCUTEIIBHOE ci10BO WhY):

Has she told you where to meet them? — Oua cxazana eam, 2oe
ux ecmpeuams?

- mocsre would like/ would love/ would prefer:

I°d love to go for a walk. — 4 6b1 ¢ yoosonbcmeuem npoeynsnace.

- TIOCJIC CYIIECTBUTCIIbHBIX .

It’s a pleasure to work with you. — Pabomams ¢ Bamu — oono
y00801bCmalue.

- TTOCJIC KOHCTPYKIIMI co cioBamu t00 u enough:

He’s too short to reach the top shelf. — On cruwxom man,
ymobbl OOMAHYMbCS 00 BePXHEU NOIKU.

Nudpuuutus  (0e3 yactuubl t0) ynorpeOnseTcss B CIEIYIOMINX
CIIyJasx:

- TTOCJI€ MOJAJIBHBIX TJ1aroyioB (Mmust, can, will u t.1.):

You must be back at 12 o’clock. — Bur donoicnvl seprymuvcs 6 12
Yacos.

- mocie had better/would rather:

I’d rather have stayed in last night. — Jlyuwe 6v1 12 ocmancs
ooma euepa.

- mociie make/let/see/hear/feel + nononnenue:

Mum let me watch TV. — Mama paspewuna mue nocmompemso
menesu3op.



—ing forms

Ynorpebnsis repmun —ing forms, Me1 nMeem B Buy npudacTue |
U TepyHamid (B JAaHHOM pas3jeiiec Mbl HE JacM XapaKTePUCTUKY
npuuactuto ). [IpuBeneM 3Tu GopMBI:

Active Passive
Non-perfect sending being sent
Perfect having sent having been sent

—ing forms ymoTpe0stoTes B CISAYIOMMX CITydasaX:

- mociie ompenaeiacHHsx riaarojgoB (admit, avoid, consider,
continue, delay, deny, enjoy, escape, excuse, fancy, finish, forgive,
Imagine, involve, keep, look forward to, mention, mind, miss, object
to, postpone, practice, prevent, report, resist, risk, save, stand,
suggest, understand u T.1.):

He admitted (to) stealing the painting. — Ou npusnancs 6 kpaoice
KApMUHbl.

- mocie love, like, dislike, hate, enjoy, prefer:

He likes cooking. — Ou nro6um comosume.

- mocsie I’m busy, It’s no use, It’s (no) good, It’s (not) worth,
what’s the use of, can’t help, there’s no point (in), be/get used to,
be/get accustomed to, have difficulty (in):

It’s no use complaining. — becnoaesno scanosamucs.

- mocyie “go” st 0003HaueHUST QU3NUECKUX YITPAKHCHUM:

They go skiing every winter. — 3umoii onu rkamaiomcs na
JAblIHCAX.

- IIOCIJIC HpGJIJIOFOB:

He entered without knocking at the door. — On sowen, ne
nocmy4asuucs.

- mocie see, hear, listen, watch s BeipakeHHsS HEe3aKOHUYCHHBIX
W JUINTEJILHBIX JISHCTBUM:

| saw Kate painting the kitchen. — A suoen, xax Keiim kpacuna
KYXHIO.

3ananue 1.1. [locTaBbTe 1J1aroJ B cKOOKax B HYKHYIO popmy
(-ing-form uau uHGUHUTHB)



1) They denied the money (steal).

2) I don’t want out tonight. I’m too tired (go).

3) The baby began ___in the middle of the night (cry).

4) Why do you keep ~ me questions? Can’t you leave me
alone (ask)?

5) Idon’tenjoy  very much (drive).

6) Can you remind me __ some coffee when we go out (buy)?

7) One of the boys admitted the window (break).

8) The boy’s father promised for the window to be repaired
(pay).

9) I refuse __ any more questions (answer).

10) I can’t afford  out tonight. I haven’t got enough money

(9o).

3ananne 1.2. BeraBbTe yka3aHHbIE IJIAroJibl B CJeayloliue
NpeJJI0KeHHS

answer use be mak try wor
e k
apply be liste see was writ
n h e
1) Could you please stop _ so much noise?
2) He tried to avoid __ my question.
3) I considered .~ for the job but in the end | decided against it.
4) 1 enjoyed - to music.
5) Have you finished __ your hair yet?
6) I’ve put off  the letter so many times. I really must do it
today.

7)1 don’t mind you  the phone as long as you pay for all your
calls.

8) If you walk into the road without looking, you risk _ knocked
down.

9) Sarah gave up ___ to find a job in this country and decided to
go abroad.

10) Jim is 65 but he is not going to retire yet. He wants to carry on



11) What a stupid thing to do! Can you imagine anybody  so
stupid?

12) Hello! Fancy __ you here! What a surprise!

2. Reported Speech (kocBeHHasi peub)

|. B aHriumiickoM s3bIKE€ BpeMs TJiaroja B MPUIATOYHOM
MIPEIJIOKEHUUY 3aBUCUT OT BPEMEHU TJ1arojia B TJIaBHOM MPEIIOKEHUH.

Ecmn rnmaron B TIJJaBHOM NIPEIJIOKEHUM CTOMT B OOHOM U3
HACTOAIMX  WIM  OyIylmux  BpPEMEH, TJIarojd  MPUAATOYHOIO
NPEUIOKEHUSI MOXKET YHOoTpeOJAThCA B JHOOOM HEOOXOJMMBIM IO
CMBICJTY BPEMEHU.

Eciu rmaros B TJIAaBHOM TIPEJIOKEHUM CTOUT B OJHOM U3
MPOLICAIIMX BPEMEH, TO B MNPUIATOYHOM IMPEIIOKEHUU HAYMHACT
JNEUCTBOBATh MPABWJIO COTJIACOBAHUS BPEMEH:

Direct Speech Reported Speech

Present Simple Past. Simple / Present

“I like walking,” she | Simple
said. She said she liked / likes

walking.

Present Continuous Past Continuous

“He is watching TV,” She said he was watching
she said. TV.

Present Perfect Past Perfect

“He has just left,” she She said he had just left.
said.

Past Simple Past Perfect

“He left an hour ago,” She said he had left an hour
she said. before.

Future Simple Future-in-the-Past

“He’ll be back in an She said he would be back in
hour,” she said. an hour.

[IpaBuiio coriacoBaHUsl BpEeMEH HE COOJIOAAeTCs, €CJIU TJ1aroj
MPUAATOYHOTO MPEJII0KEHUS BBIPAXKaeT OO0IIEU3BECTHYIO UCTUHY:

Everybody knew the sun rises in the east. — Bce suarom, umo
COJIHYe ecmaem HA 60CNIOKeE.



[Ipu Tpancopmanuu MpPeATOKEHUM U3 TPSIMOM peud B
KOCBEHHYIO H3MEHSIOTCS I10 CMBICIY JIMYHBIE U MPUTKATEIIbHbIC
MECTOMMEHUsI, a TaKXX€ HApEeyus MeCTa, BPEMEHM M YKa3aTeJIbHbIC
MECTOUMECHUS:

Direct Reported Speech
Speech
this that
these those
now then
today that day
yesterday the day before, the previous
tomorrow day
next week the next day, the following
last week day
a year ago the following week
here the previous week
in two the year before
minutes there
two minutes later

.  Bomnpockl B KOCBEeHHOM peun

OO0mmii BOmpoc B KOCBEHHOW peYd BBOJIUTCSA coro3amu if mim
whether, mociie KOTOPBIX CleAyeT MPSMOU MOPSAAO0K CIIOB.

OOuuii BOonpoc B KOCBEHHOW peur OOBIYHO BBOAMUTCS TJIarojiaMmu
to ask, to wonder, to want to know:

He said to me: “Do you speak English well?” — He asked me if
| spoke English well. — Ou cxazan mne: «Tor xopowo eosopuv no-
aneauticku? » - OH cnpocun MeHs, XOpoulo au 5i 2080pPI0 NO- AH2TIUICKU.

He said to me: “Did you come here at two o’clock?” — He
asked me if | had come there at two o’clock. — Ou ¢ kazan mue: «Tol
npuxooun crooa 6 08a yaca?y - OH CnpoCul MeHs, NPUXooul u s myoa
8 08a uaca.



CHEHHaJIbeIﬁ BOIIPOC B KOCBEHHOU pe€dn BBOJIHUTCA TCM IKC
BOIIPOCUTCIIbHBIM CJIOBOM, 4YTO U B HpHMOﬁ peyun. HOpr,Z[OK CJIOB
CTaHOBUTCS TpsAMbBIM. (CrnenuanbHbIi BONPOC B KOCBEHHOW peEYU
BBOJUTCS TEMH K€ IIarojgaMu, 4To ¥ OOIIUi BOIPOC:

He said to me: “When did you enter the University?” — He
asked me when | entered the University. — Ou ckaszan mue: «Koeoa
moul nocmynui 6 YHugepcumem?» - OH cnpocuil MeHs, Ko20ad 3
nocmynuij 6 ynueepcumem.

He said to me: “What hotel are you going to stay at?” — He
asked me what hotel | was going to stay at. — Ou ckazan mne: «B
Kaxkou cocmuHuye mol co6upaemer ocmanosumsvca?’y - Ou cnpocun
MEHA, 6 Kaxkou cocmuHuye A co6upai00b OCMmMAaHOBUMDbCAL.

I1.IloBesMTE/ILHBIE MPEIJIOKEHUSA B KOCBEHHOM pedu

[ToBenuTenpbHbIE NPEAJIOKEHUS B (KOCBEHHOW pEYd BBOMSTCS
YTBEPAUTEIHHBIM WU OTPHUIIATEIILHBIM UH()UHUTHBOM.
[ToBenuTebHBIC TJIATONBI B KOCBEHHOW peud BBOAATCS riarojamu to
ask, to tell, to order, to let, to make, to advise u T.1.

He said to me: “Open the window, please.” — He asked me to
open the window. — Ou ckazan mue: «Omkpoii, nosxcanyiicma, OKHO.» -
OH nonpocul MeHs: OMKpbiMb OKHO.

He said to me: “Don’t go there.” — He told me not to go there.
— On ckazan mue.: «He xoou myoay. — Ou eenen mue e xooums myoa.

3aganme 2.1. Ilepemaiite ciaeaymouue MNpPeLJIOKEHUS B
KOCBCHHOW pevu:

1) Tracy said: “I hope we will go to the same place next year.”

2) Mr Jones said: “I had a brilliant time.”

3) Jimmy said: “I liked the food.”

4) Grandmother said: “The waiters were very rude.”

5) Danny said: “I like swimming.”

6) Judy said: “I am looking forward to going back to school.”

7) Mrs Jones said: “I am getting bored of lying on the beach.”

8) Paul said: “I’ve never had so much fun in my life.”

9) Tina said: “I am exhausted.”

10) Patrick said: “I will go there next summer.”



3ananue 2.2. IlepenaiiTe cieaywumme BONPOChl B KOCBEHHOMH
peuu:

The boy asked: ...

1) “Where is the main tourist office?”

2) “Did you find my suitcase?”

3) “How long have you worked here?”

4) “Whet are we going to do today?”

5) “What time do we leave tomorrow?”

6) “Who made the sculpture in the square?”

7) “What time do the shops open?”

8) “When is breakfast served in the hotel?”

9) “Is there a shopping centre near here?”

10) “Do you know where the nearest bank is?”’

3aganue 2.3. Ilepemaiite ciaeaymomue MNpeLIOKEHUS B
KOCBECHHOM peyu:

Mrs Baxton told her cleaner:

1) “Clean the bathroom.”

2) “Make the beds.”

3) “Don’t forget to tidy the bedroom.”

4) “Feed the dogs.”

5) “Don’t leave the rubbish in the kitchen.”

6) “Do the washing-up.”

7) “Don’t let anyone into the house.”

3. Ycii0BHBIE NpeII0KeHu st

B aHriaumiickoM SI3bIKE BBIACISIIOT YETHIPE THIIA YCJIOBHBIX
MIPEITIOKECHU I

1) VYcioBHble MNPENIOKEHHS HYJAEBOI0 THIA BBIPAXKAIOT
oOmien3BecTHbIe  (PaKThl, OOBIYHO OTHOCSIIMECS K HACTOAIIEMY
BPEMEHH:

If you interrupt people, they get angry. — Eciu nepebusame
Ji0o0ell, OHU HAYUHAIOM CePOUMBCAL.

B yCIOBHBIX MOpPEIOKEHHUSAX ITOTO0 THUIA W B TIJIaBHOM, M B
IPHUIATOYHOM TPETOKECHHSIX yroTpeosercs Present Simple.



2) VYcnoBHble mpeaioxeHus | Tuma BbIpaxarT peanbHBIE,
OCYIIIECTBUMBIC YCIIOBUSA, OOBIYHO OTHOCSAIIHECS K OyAylmieMy WM
HACTOSIIEMY BPEMCHHU:

If the weather is fine, we will go for a walk. — Eciu no2ooa
O6yO0em xopouias, Mvl NOUOEM 2YNMmb.

B yci0BHBIX nipeiokeHusX | Thma, oTHOCSIUXCs K OyaymiemMy, B
IPHIATOYHOM IIPEAIOKEHHH MocJje coro3a If rimaroa craButcs B Present
Simple, a B rmaBHOM npeyioxkenun ynorpedisercs Future Simple.

3) YcnoBuble npennoxenus |l Tuma BeipakatoT MajgOBEpPOSATHbBIC
U HEepeaJIbHbIC YCJIOBHUS, OTHOCSIIUECS K HACTOAIIEMY WU OymylIeMy
BPEMECHU:

If 1 won a lottery, | would buy a plane. — Eciu 6wu1 s eébiucpan
Jlomepeio, s 6bl Kynui camoiem.

B  ycnoBubix mpemioxkenusx Il Tuma B mpumatouyHOM
npeuiokeHnn yrnotpeonsiercs Past Simple, a B rmasaom — would
(could) + undunuTHB.

I'maron to be B ycmoBHOM mpmmatodHoOM MPENIOKEHUH HYacTO
ynoTtpeossierca B GopMe MHOKECTBEHHOTO YUCIA:

If 1 were you | would go to the doctor at once. — Ha meoem
Mmecme 5 Obl cpazy dHce nouies Ko 8pauy.

4) Ycnopusle npemioxkeHus |1l Tmma BeIpakaroT yCIIOBHUsS, HE
pealln30BaHHbIC B IPOIILJIOM, IIOATOMY COBEPIICHHO HEBBINOJIHUMBIE.

If I had had time yesterday, | would have gone to the concert,
but | was busy. — Eciu 6b1 y mens o6vi10 6pems suepa, si Ovl nowen Ha
KOHYepm, HO 5 Oblll 3aHAM.

B . ycnoBueix mnpemioxkenusix Il Ttuma B nmpumatouHom
npeioxkernn yrnotpeossercs Past Perfect, a B rmasmom — would
(could) + mepdexTubiii nHPuEUTHB (have + mpuyacThe MPOIIEIIIETO
BPEMEHN).

3ananne 3.1. CocTraBbTe YCJIOBHBIE TMPeENI0KEHHSI TEPBOro
THIIA, HCIOJIB3YH CJI0OBA B CKOOKAX:

1) Ifyou _ busy,| __ you alone (be) / (leave).

2) If I in Moscow, | _ the Tretyakov Gallery every year
(live) / (visit).



3)If1__ aticket, | __ tothe concert (buy) / (go).
4) If my father __ early, we TV together (come) / (watch).

5) If mother _ a cake, we __ a very nice tea-party (buy) /
(have).
6) If you  systematically, you __ an examination (not work) /

(fail).
7)1 __ _youifl___ time (phone)/ (have).
8) Mum __ ifyou ___ her (worry) / (not phone),
9)He  angryifhe _ you there (get) / (see).
10) Ifyou  atten, | ready to start (come) / (be).

3ananue 3.2. CocTraBbTe YCJOBHbIE MPENAT0KEHUSI BTOPOIo
THIIA, HCITIOJIb3YH CJI0OBA B CKOOKax:

DIf1I__ nearalake, | __ swimming every-day (live) / (go).

2) If she _ English, she __ to enter the University (know) /
(try).

3) Ifmy friend  toseeme, | __ glad (come) / (be).

4) If we __ atelegram from him, we __ (receive) / (not worry).

5)Ifhe _ somuch, he  beso clever (not read) / (be).

3ananue 3.3. CocTaBbT€ YCJIOBHBbIE NMPENJI0KEHUS TPeThero
THIIA, HCITIOJIb3YH CJI0Ba B CKOOKaXx:

1) If he __ hard, he great progress (work) / (achieve).

2) | the composition long ago if you _ me (write) / (not
disturb).

3) If they .~ to Moscow last year, they  that famous musician
(not go) / (not hear).

4) Ifshe  me yesterday, | herall about it (ask) / (tell).

5) Ifthey it before, they  measures (know) / (take).

4. MonmaabHble riaarouabl (Modal Verbs)

I'maronsr can (could), may (might), must, shall, should, will,
would, ought to, have to, need sBist0TCS MOTATEHBIMH.

MopanbHbI€ TJIAroJibl HE BBIPAXKAOT KOHKPETHBIX JEUCTBUM, a
MOKAa3bIBAIOT JIMIIb OTHOIICHHWE TOBOPSIIEr0 K JICMCTBUIO, OICHKY



JIEUCTBHSI, T.€. BO3MOXKHOCTb, HEOOXOIUMOCTb, MPEIOJIOKUTEILHOCTD,
JOJKEHCTBOBAHUE, pa3pelieHue u T.1.
MopanbHble  TJAroibl  UMEIT — PSAJ  OTIMYUTEIBHBIX

0COOEHHOCTEM:

®  HE UMCIOT OKOHYAHHS —S B TPETHEM JIMIIEC €]I. Y. HACTOSIIETO
BpeMeHU rpynmsl Simple (3a uckirouenuem riaronos have to u need);

o 00pa3yrOT BONPOCUTEIbHYIO M OTPHUIIATEIbHYIO (hOpMBI 0€3
BCIIOMOTaTEIFHOTO TJIaroa;

e  TpeOyroT ynorpeOaeHus UHPUHUTHUBA O0€3 YacTuIs to;

e HEe UMCKT HeauyHble ¢opM (MHOUHUTHBA, TEPYHIUS,
MpUYaCTHUs);

® HE HMCIOT BpeMeHHbIe (GOopMblI (3a HUCKIOYEHHEM (HOpM
HACTOSINEr0 W TMPOIICANIESIO BPEMEHU Ipymmbl Simple y HEKOTOphIX
MOJTAJTLHBIX TJIar0JIOB).

B HacTosimmeM mocoOMM MBI OCTAaHOBHMCS Ha TOJAPOOHOM aHaIU3e
caMbIX YIOTPEeOUTEIIbHBIX MOJAIBHBIX Taronos: can (could), may (might),
should, must.

MoaaabHbii Ti1aroea can (could)

Mopanerbrit rinaron can (could) ynorpebnsieTcst miust BeIpaxeHwHsI
CIIEAYIOINX 3HAYCHUM:

- BOBMOXXHOCTH, YMEHUS, CIOCOOHOCTH:

Anna can run fast. — Auna ymeem 6vicmpo became.

| can pay you next week. — A cmoey 3anramumv mebe Ha
cneodyrouwel Heoele.

- pa3pelicHue:

You can go home. — Bur moowceme notimu 0OMOIL.

- COMHEHWUS, YIUBJICHUS, HETOBEPHS:

She can’t feel hurt. We’ve explained everything to her. — He
Mocem Oblmb, YMooObl OHA Yyecmeosana cebs obudxcennou. Mui et ece
O0OBACHUTU.

Can it be true? — Heyocenu smo npasoa?

B 3HaueHMM COMHEHMS, HEAOBepHs W T.I. Taroi can (could)
ynoTpednsercs, Kak TpaBWiIO, B  OTPHIATEIBHBIX W, PEXKe,
BOIIPOCUTEIIBHBIX TPEIOKCHUSIX M COOTBETCTBYET B PYCCKOM SI3BIKE
CJII0OBaM He Modicem Oblmb, YMoowl ..., 8PS0 NU, HEYHCEU.



B »osroM 3HaueHmu MopanbHbId raaroa can (could) moxker
yHOTPeOIATHCS:

a) C MPOCTHIM HH(PUHUTHUBOM, €CJIM BHICKA3bIBAHUE OTHOCHUTCS, KaK
MIPaBUJIO, K HACTOSIIEMY H, peXkKe, K OyAyleMy BpeMEeHHU:

He can’t know this man. I am sure they’ve never met. — He
Modcem Oblmb, YMoObl OH 3HAN IMO20 uenoseka. S yeepen, umo oHu
HUK020a He 86CMPeyaiuch.

0) ¢ wunpuauTEBoM Continuous, eciu COMHEHHE
BBIPQ)KACTCSl B OTHOIICHUU JACHCTBUS, MPOUCXOSIIETO B MOMEHT PEUH:

They cannot be working in the garden. It is raining hard. — He
Moocem Oblmv, umobwvl oHu ceuvac pabomanu 6 cady. Moem cunvHwlil
002iCOb.

B) ¢ mep(eKTHBIM HMHPUHUTUBOM, CCJIHM BBICKa3bIBAHHE
OTHOCHUTCSI K TIPOIIIEIIIIEMY BPEMEHH

Can she have read such a big book in two days? — Heyorcenu
OHA NPOYUMANA MAKYI0 MOICMYIO KHUZY 3d 084 OHA?

r) ¢ unpuautuoM Perfect Continuous, eciu comHEHHE
BBIPQ)KACTCS B OTHOIICHHWM JCHCTBHS, COBEPIIABIIETOCS B TCUYCHHUE
KaKOTO-TO TIPOMEKYTKA BPEMEHHU:

He can’t have been working six hours running. He has done so
little. — He moorcem 6vims, umobwvl on paboman wecms 4acos noopsio.
OH max mano coenai.

MopanbHblid Taroyi Can — OJWH W3 HEMHOTHUX MOJATbHBIX
IJIaroJioB, KOTOpbIe HMMEIT (opMmy TMpolieamero BpemeHu. dopma
IpoIIIe/Iero BpeMeHu can — could:

She could play violin when she was siX. — B wecms nem oua
yMmena uepams Ha CKpunke.

OtpuniarenbHas ¢gopMa oOpazyeTcs Mpu MOMOIIA OTpUIlATEeIbHOMN
qacTUIBl NOt, KOTOpas ¢ TiarojoM Can Bcerjaa MUIIETCS CIWTHO —
cannot:

My little son cannot write yet. — Moii manenvruii coin ewe He
YyMeem nucamo.

My son could not read when he was three. — Kocoa moemy coiny
ObLIO0 MpU 2004, OH He YMell YUmans.

B pasroBopHOi  peud = yHOTPEOISIOTCS  COKpallleHHbIE
oTpulaTeNbHbIe (hOpMBI T1aroia can — can’t, could — couldn’t:

She couldn’t pass her driving test. — Ona ne cmoena coame
9K3AMEH O BOIHCOEHUIO.



Jlnst oOpa3oBaHusi BONPOCUTEIBHOW (POPMBI MOJANIBHBIN TJ1aros
can (could) craButcs mepea MoAIeKaIUM:

Can you do it now? — Bsi mosiceme coenams 3mo ceuvac?

Could you read English books last year? — ¥V Bac o6vuia
BO3MONCHOCMb YUMAMb AH2IUNICKUE KHUSU 8 NPOUNOM 200)?

MopganbHbIe TJarojibl  SBISIOTCA HEAOCTAaTOYHBIMH (Y HHUX
OTCYTCTBYIOT HEKOTOpBIE TJIaroyibHbie (OPMBI), TOITOMY  JJIS
BOCIIOJTHEHUSI HEAOCTAIMMX (OpPM yHOTPEOISIIOTCS CUHOHUMUYHBIC
o6oporbl. CHHOHMMHYHBIM OOOPOTOM TJlarojia Can B 3HAYCHHUH
BO3MOXXHOCTH, YMEHHS, criocoOHocTH siBiasieTcss to be able to OwiTh B
cocrosunn. Ho, kak Bcsakuii cuHoHmM, to be able to ‘meckompko
OTJIMYAETCS IO CBOEMY 3HA4YE€HHUI0 OT MOJAJIBHOTO TIJjarojia can.
MoanbHbIH T1aro Can BeIpakaeT BO3MOXKHOCTh BOoOIIIE, a 0060poT 10
be able to — Bo3MOXHOCTH COBEPIIUTH IEHCTBUE B JAHHOM KOHKPETHOM
cily4dae B JaHHOE BpeMs.

| can play football, but I am not able to play now. | don’t feel
well. — A ymerw uepamv 6 ¢pymbon, no s me 6 cocmosmuu ucpamo
ceuuac: s nJ10xo cebs 4yecmeyio.

B nporeaiiem BpeMeHH pazingde Mexay can u to be able to mpu
BBIPOKCHUU ITOTO OTTCHKA 3HAYCHUS OIIYIIAETCs OOJIbIIIE:

He was in London two years ago, so he could see English films
every day. — Jlea 2o0a momy Hnaza0 on 6win 6 Jlonoone u umen
BO3MOIHCHOCHb CMOMPEMb AH2IUUCKUE PUTbMbL KAHCObIU OCHb.

I am very glad you were able to come. — A ouens pao, umo Bol
CMO2IU NPUUMU.

C rmaromamu BocmpusTus (t0 see, to hear m np.), a Takxke B
oTpUIlaTeIbHON (dopMe, KaK MPaBUIIO, YHOTPEOJsieTCs MOIaTbHbBIN
riaroj could:

I could see him very well. — Mue e2o ouenv xopouio 6wi10 6uUOHO.

I couldn’t see that book yesterday. — 4 ne cmoz docmamo 3my
KHU2Yy 8uepa.

MopanbHbIi TJIaroa Can MOXKeT YIMOTPeOJAThCS I BBIPAKCHUS
paspenieHus B OyyIieM BpeMeHU:

You can come at ten tomorrow. — Bul mooiceme nputimu 3a8mpa
6 10.

B 3HaueHun yMeHHs, BO3MOXKHOCTH, CIHOCOOHOCTH COBEPIIUTH
JNEUCTBUE Taroia Can s Oyayliero BPEMEHU YIOTPEOISThCS HE



MOJKET, IIOTOMY YTO OH HE UMeeT HH(PUHUTHBA; s OYIyIIEro BPEeMEHH
B OTHX 3HAYCHHSX yrnoTpeosiercs odbopot to be able to.

MopaabHbIi riaaro may (might)

MonanesHbii rraron may (might) nmeer nBa 3HaueHus:

- pa3pelnieHus:

May | smoke here? — Mooicro 30eco kypums?

B sTOM 3HaYeHHMM T1arojl May COOTBETCTBYET PYCCKOMY MOIICHO,
paspewiume 1 MOXKET yHOTPEOIATHCS TOJBKO C MMPOCTHIM MHOHHUTHBOM
B YTBEPJAUTEIHLHOM M BOIPOCUTEIBHOM MpemiokeHnn. OTpuiiaTeabHas
dbopma riarosia may MCIoab3yeTcs CpaBHUTEIBHO PEIIKO.

- IPEIIOJIOKEHHUS, IOITyCKaeMOM BO3MOKHOCTH:

He may come any minute now. — Or moorcent npuiimu
(603MO0dICHO, npudem) & 100VI0 MUHYMY.

B sTOM 3HaueHWHM TIIaros May COOTBETCTBYET B PYCCKOM SI3BIKE
CIIOBaM Modicem (Mo2y...), Modxcem Oblib, 603MOMNCHO W MOKET
yHOTPEOIATHCS:

a) C TPOCTBIM HMH(PUHUTUBOM, €CIIM IIpearojaracMoe
JICHCTBUE OTHOCUTCS K OyIyIeMy M, peke, K HaCTOSIIeMY BPEMEHHU:

They may arrive tomorrow or the day after. — Ouu, sozmooicno,
npuedym 3a8mpa uiu nocie3asmpa.

0) ¢ nepdeKTHbLIM HH(DPUHUTUBOM, €CIIM IIPEJIoJiaracMoe
JCHCTBUE OTHOCUTCS K IPOIIE/IIIEMY BPEMCHHU:

They may have arrived already, but | am not sure. — Onu,
B03MOJICHO, Yoice NPUexau, Ho 51 8 IMOM He )8EePeH.

B). ¢ umHbuHuTHBOM CoONtinUOUS, ecim mpeanojaracMoe
JCHCTBUE MPOUCXOIUT B MOMEHT PEUH:

He is in his room. But | am not sure that he is not busy. He
may e writing letters or reading. — On 6 ceoeit komname. Ho s ne
yeepeH, umo oH He 3auam. OH, B03MOICHO, NUUIem NUCLMA UIU
yumaem.

r) ¢ wunpuautmBoMm  Perfect  Continuous, eciu
npearnojiaraeMoe  JICMCTBHE COBEPIIAETCS B TEUEHHE KaKOT0-TO
IPOMEKYTKA BPEMEHHU:

They may have been discussing the question for two hours. —
Boszmooicno, onu o6cyorcoarom smom eonpoc yaice 08a uaca.



MopanpHbli  TJHAaroa May B 3HAYEHUM MPEAIIOJIOKEHUS,
JOTTyCKaeMOM BO3MOKHOCTH YHOTPEOIsieTCs B yTBEPAUTEIBHBIX U
BONPOCUTEIBHBIX MPEANTOT0KEHUSIX.

dopma might MoXET HMETh 3HAUCHHE MPEIIOJIOKECHHS, HO
BBIPAJKAET MEHBIIYIO CTENIEHb YBEPEHHOCTH, UEM May:

Your friend might still come, but I don’t think he will. — Baw
opye, Modcem Oblmb, euje u npuodem, Ho Mo MAnI0BEPOANHO.

B mpomieniieM BpeMeHU MOJAIbHBIN Tiaroy may umeer Ghopmy
might.

OTtpuniarenbHas U BOIPOCUTEIbHAsT (POpMBI MOAATBLHOLO IJlaroja
may o0pa3yroTcs Tak e, Kak U 'y MOJIaJIbHOTO TJiarojia can.

MopaasHbli riaaros should

Mopaneasiii Tiiaron Should mmeer 3HaueHHe JIUYHOTO COBETA,
JMYHOTO MHEHHSI M COOTBETCTBYET B PYCCKOM SI3bIKE CJIOBAM ciedyem,
Cn1edo8ao, cnedosano ovl, 00dcet Oblil Obl, HYHCHO, HYIHCHO OBLIO Obl.
Mopanersrit rinaron should moxer ynorpednsThes:

a) C TPOCTBIM HWHPUHUTHBOM, €CJIM BBICKA3bIBAEMOE MHCHHE
OTHOCHUTCS K OyIyIIEeMY WM HACTOSIIEMY BPEMCHH:

He should do exercises every morning. — Emy ciedyem oenamo
3apso0Ky Kaxpcooe ympo.

C BompocuTtenbHbIM ciioBoM Why wmonansabiid raaron should
BBIPQKAET HEPACIOJ0KCHHOCTh, HEXCJIAHWE BBIMOIHATh YKa3aHHOE
JIeHICTBHE:

Why should | go there? — C kaxoti cmamu mue uomu myoa?

0) ¢ mneppeKTHbIM HH(PUHUTUBOM, €CIIM BBICKA3bIBAEMOE
MHEHHUE OTHOCHUTCS K TpOIIEAINIeMy BpeMeHH. B 3ToM cioydae
BBICKA3bIBaHKME MMEET 3HAUCHHE ITOPHIIAHMS, YIIPEKA:

You should have called on your friend long ago. — Baw oasmo
yaice cled08aio Hagecmums 8auie2o opyaa.

Mopnaneubiii  rmaron should wumeer TOaBKO OmHY opMy.
OTtpumarensHass W BompocuTenbHas (opmel  MomansHOro Should
ryarojia o0pa3yroTcs Tak e, Kak U Y MOJIaJIbHBIX TJIarojioB Can u may.

MoaaabHBIH rJaroJ must



Mopanbubiii Tiaron Must B yTBepauTenbHOM (opMe umeer
CJIEAYIOLIME 3HAYCHHUS:

- 00sI3aHHOCTh, MpPHUKa3aHHWE, MPUKA3 — B ATOM 3HAUYCHUU OH
MEPEBOAUTCS HA PYCCKUU A3BIK KaK 00J1CeH, 0053aH.

You must do as | tell you. — Bet donoicnor nocmynume mak, xax s
8aM 2080DI0.

- HACTOSITEILHBIN COBET WJIM MPUTJIAIIEHUE — B 3TOM 3HAUYCHUM OH
MEPEBOJIUTCSL HA PYCCKUI A3bIK (00s3aTENIbHO) JAOJKEH, (00s13aTE€HHO)
HYKHO:

You must come and have dinner with us some day. — Bui
(06s3amenbHO) 0019CHbL KAK-HUDYOb NPUUMU K HAM HA 00€O.

- BHYTPEHHE OCO3HAHHYIO0 HEOOXOJIUMOCTh— B.OTOM 3HAUYECHUU OH
MIEPEBOAUTCS HA PYCCKUU A3BIK HAOO, HYIHCHO, HEOOXOOUMO, OOJIHCEH.

I must do it today, | can’t leave it till tomorrow. — Mue naoo
coenamov 9mo ce200Hs, 5 He MO2)Y OCMABUMb 910 00 3a8mpa.

B BompocutensHOM MpeajIoKeHUH yHnoTpeOsiaeHue riaroja must
OTPAHUYCHO 3HAYECHUEM 0053ameNbHO. jiil 00JdHCeH, TaK KaK B BOIPOCE
MuSt 9acTo BBIpAXKACT HEXKEJIAHUES BBIMOJHUTH JIAaHHOE JEWCTBUE,
pazapakeHue U T.II.

Must | do it now? — A obsazamenvuo Oondxcen coenamv >mo
ceuyac?

B orpunarensHoil < (opMe Tiaroax Must uMeeT 3HauyeHHE
KaTEropUueCKOro 3arpeinieHus U MepeBOAUTCS Ha PYCCKUM SI3BIK Helb3A,
3anpewjaemcsi, He Q0JIHCEH.

You mustn’t do it. — Heans3s max derame.

- TOpeAmoJIoKeHHE ¢ OOJbIIeld CTENeHbI0 YBEPEHHOCTH B
COBEPIICHUW JCHCTBHsI, dYeM TJIarol Mmay (B yTBEpAUTEIbHBIX
MPEITIOKECHUSX):

He must be home by now. He left an hour ago. — Jjonoicno
Obimb, OH Yoice ooma. OH yulen uac momy Hazao.

B »TOM 3HaueHuu rinaroa MuUst cOOTBETCTBYET B PYCCKOM SI3BbIKE
CJIOBaM MOJIAJIbHBIM CIIOBAM OO0JIJICHO OblMmb, 8EPOSIMHO, HABEPHOEe, NO
8cell 8epOsIMHOCMU Y MOXKET YIIOTPEOISATHCS:

a) ¢ MPOCTHIM HHOUHUTUBOM, €CJIU MpeAroiaraeMoe JIeHCTBUE
OTHOCHUTCS K HACTOAIIEMY BPEMCHHU:

It must be 9 o’clock now. — /Jonorcno 6vime, yorce 9 uacos.



0) ¢ wmHpuuutuBoM Continuous, eciau mpeAmoaracMoe
JIEUCTBHUE MPOUCXOJAUT B MOMEHT PEUH:

Hurry up! They must be waiting fro us already. — Toponucs!
OHu, HasepHoe, yrce HcOym Hac.

B) ¢ mnepPekTHbIM HHOUHUTHBOM, €CIH MpEeAIojiaraeMoe
JIEHCTBHE OTHOCUTCS K TIPOIIEAIIIEMY BPEMEHHU:

They must have arrived at the station by now. — Onu yorce,
8EPOAMHO, NPUEXaiu Ha CMAHYUIO.

r) ¢ wuHQuHUTHBOM  Perfect  Continuous,  eciu
npejanosaracMoe JeWCTBUE COBEPINACTCS B TEUYCHUE KaKOro-TO
IPOMEXKYTKa BPEMEHH:

I must have been reading for two hours. It is getting dark. — A
yumaio yoice, HagepHoe, 06a yaca. Yce memneem.

['marom mMust B 53TOM 3HA4YeHUUW HE YHOTPeOIsAETCS, €Clu
npejnoiaracMoe JeCTBUE OTHOCUTCS K Oy IyIIIEMY BPEMEHHU.

MopanbHblii  THaros MUSt B 3HAYEHUH TIPEANIOJIOKCHHS
ynoTpeOasieTcs TOJBKO B YTBEPAUTENBHBIX MpeaIoKeHusx. s
nepefayr  NPEATONOKEHUS B OTPHUIATEIBHBIX  MPEIJIOKCHUAX
UCIIOJB3YIOTCS APYTHE CPe/ICTBA (B TOM UHCIIC JIGKCUUECKUE).

MopanbHbelii  Tiarosq Must He wuMeeT (QOpMBI  IPOIIEIIETO
BpeMeHH. B mpomrenaieM BpeMEHH YMOTPEOISICTCS CHHOHUMUYHBIHN
oboport to have to.

Oo6opor to have to ymorpebnsercs s BbIpaKCHUS 3HAYCHHS
HEOOXOJUMOCTH, BBI3BAHHOW OOCTOSITEILCTBAMH, ITOKa3bIBAET, YTO
JUI0, 0003HAYEHHO® IMOIJIC)KAIIM, BBIHYKICHO BBITIOJHUTD JICHCTBHE:

| have to lose weight. The doctor says so. — A ooaocen
noxyoemu. Mne smo cosemyem 8pau.

BomnpocurensHas u oTpumarenbHas Gopmbel obopota to have to
oOpa3yeTcs Mpu MOMOIIN BCIIOMOTaTeILHOTO Tiaroja to do:

When do | have to do it? — Kozoa s donoicen coenams 3mo?

You do not have to stay. — Bsi mooiceme ne ocmasamwcsi.

dopma mpormrenmero BpemeHu obopora to have to — had to
ynoTrpeOaseTcs I8 BBIpAXCEHUS 3HAYCHUS JIOJDKCHCTBOBAHHS U
HEOOXOJAMMOCTH B MPOIILJIOM:

| had very little time, and | had to take a taxi. — ¥ mens 6wvi10
MAo 8pemeHnU, U MHe NPUULTIOCH 835Mb MAKCU.

BonpocurenbHas u oTpuniatenbHas (opMmbl oOpaszyercs mpu
IIOMOIITY BCIToMoraTteapbHoro riaroia did:



Did you have to write to him again? — Bam npuwnocy nucamo
emy ewe paz?

| am glad you didn’t have to do it again. — A pao, umo eam ne
APUULIOCH 0ellamb MO CHOBA.

Oo6opot to have to ymorpebnsercs s mepeaadn yKa3aHHBIX
BBIIIIC 3HAYCHHUI U B OyIyIIIEM BPEMCHH.

3ananme 4.1. BeraBbTe can uam be able to:
1) George has travelled a lot. He _ speak four languages.

2) IThaven’t  sleep well recently.

3) Sandra _ drive but she hasn’t got a car.

4) I can’t understand Martin. I’ve never _ understand him.

5)Iused to  stand on my head but I can’t do it now.

6) I can’t see you on Friday but I _ meet you in Saturday
morning.

7) Ask Catherine about your problem. She might __ help you.

3ananue 4.2. CocraBbTe TNpeNIOKEHUS] ¢ MOJAJIbHBIMHU
raarogamu can / can’t / could / couldn’t, mcmoan3ysi caexyrommue
rJ1aroJibl:

come eat hear run - sleep wait

1) ’'mafraid I to your party next week.

2) When Tin was 16, he was a fast runner. He 100 metres in
11 seconds.

3) “Are you in a hurry?” — “No, I’ve got plenty of time. I .

4) | was feeling sick yesterday. | anything.

5) Can youspeak up a bit? I ___ you very well.

6) “You look tired.” — “Yes,I __ last night.”
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3aganue 4.3. BecraBbTe could, couldn’t miau was/were able to:

1) My grandfather was a very clever man. He _ speak five
languages.

2) | looked everywhere for the book but I find it.

3) They didn’t want to come with us at first but we  persuade
them.

4) Laura had hurt leg and __ walk very well.

5) Sue wasn’t at home when I phoned but I contact her at her
office.

6) | looked very carefully and I see a figure in the distance.



7) I wanted to buy some tomatoes. The first shop I went to didn’t
have any but | get some in the next shop.
8) My grandmother loved music. She _ play the piano very

well.

9) A girl fell into river but fortunately we __ rescue her.

10) | had forgotten to bring my camera so | _ take any
photographs.

3aganue 4.4. BecraBbTe must nau can’t:

1) You’ve been travelling all day. You  be very tired.

2) That restaurant  be very good. It’s always full of people.

3) That restaurant  be very good. It’s always empty.

4) You’re going on holiday next week. You - be looking
forward to it.

5) It rained every day during their holiday, so they _ have had a
very nice time.

6) Congratulations on passing your exam. You __ be very
pleased.

7) You got here very quickly. You _ have walked very fast.

8) Bill and Sue go away on holiday very often, so they _ be
short of money.

3ananue 4.5. CocTaBbTe NpeaioKeHHus CO CJI0BAMHU B CKOOKAX,
HCnmoJIb3ys may miau might:

1) I can’t find George anywhere. I wonder where he is.

A (he / go /shopping) B (he/ play / tennis)

2) I’'m looking for Helen. Do you know where she is?

A (she/ watch TV /in her room) B (she/go/out)

3)I'can’t find my umbrella. Have you seen it?

A (it/ be/inthe car) B (you/ leave/ in the restaurant last night)

4) Why didn’t Tom answer the doorbell? I’'m sure he was in the
house at the time.

A (he / be / in the bath) B (he / not/ hear / the bell)

3ananue 4.6. Hanumure npeajioKeHusi, MCMOJAbL3Ys May HJIH
might:

1) Where are you going for your holidays? (to Ireland???) — |
haven’t decided yet. I .



2) What sort of car are you going to buy? ( a Mercedes???) — I'm
notsureyet. I .

3) What are you going to do this weekend? (go to London???) — |
haven’t decided yet.

4) Where are you going to hang that picture? (in the dining
room???) — I haven’t made up my mind yet.

5) When is Tom coming to see us? (on Saturday???) — I don’t
know yet.

6) What is Julia going to do when she leaves school? (go to
university) — She hasn’t decided yet.

3aganue 4.7. BcrasbTe must wim have to:

1) It’s later than I thought. I go now.

2) Jack left before the end of the meeting. He. .~ go home early.

3) In Britain many children __ wear uniform when they go to
school.

4) When you come to London again, you ___ come and see us.

5) Last night Don became ill suddenly. We __ call a doctor.

6) You really ~ work harder if you want to pass the
examination.

7) I’'m afraid I can’t come tomorrow. I work late.

8) I'm sorry I couldn’t come yesterday. I work late.

9) Paul doesn’t like his new job. Sometimes he _ work at
weekends.

10) Caroline may ___ go away next week.

11) We couldn’t repair the car ourselves. We  take it to a
garage.

12) Julia wears glasses. She wear glasses since she was very
young.



Pa3znen 2
Teker 1

1. IIpounTaiiTe TEKCT U NepPeBeAUTE HA PYCCKUHU A3BIK:

Electrical Energy

One of the most important kinds of energy in the modern
technological world is electrical energy. Electric currents turn motors
and drive machinery. Electric currents provide the energy of laborsaving
appliances such as electric mixers, power drills, vacuum cleaners, and
automatic dishwashers. Clearly, the currents possess energy.

Electrical energy is linked with the basic structure of the atom.
According to modern atomic theory an atom has a heavy, positively
charged center called the nucleus. One or more light, negatively charged
electrons circulate around the nucleus. The positive nucleus and the
negative electrons attract one another. This attraction keeps most of the
electrons circulating near the nucleus. But sometimes a neighboring
nucleus will also attract the electrons of the first atom. This is how a
chemical bond is formed. So, in a way, all chemical energy is a special,
microscopic kind of electrical energy.

Metals are made up of atoms that contain many electrons. Because
of the peculiar structure of metal atoms, the atomic nuclei are not strong
enough to hold on to all their electrons. Some of the electrons more or
less float.from nucleus to nucleus. These free electrons can take part in
an electric current.

Work must be done to separate positive and negative charges if
one is to produce a surplus of electrons in one place and nuclei that are
missing one or more electrons at another place. When this situation
occurs, as in a battery, energy is stored. If one end of a metal wire is
connected to the place where excess electrons are collected (the
negative terminal on a battery) and the other end of the wire is
connected to the place where excess nuclei are collected (the positive
terminal on a battery), the electrons of the wire flow to join the nuclei.



Electrons farther down the wire flow after the first electrons, and the
electrons from the battery move into the wire. This total electron flow
from the negative terminal of the battery through the wire and into the
positive terminal is called an electric current. Since a force is applied
that makes the electrons move a certain distance down the wire, work is
done.

Vocabulary

current — Tok

provide — obecnieunBaTh
appliance — yctpoiicTBo
nucleus — sapo

bond — cBs3b

peculiar — ocoGeHHbIH
surplus — uzauiek

eXCesS — JTOMOJIHUTEIIbHBIN

2. OTBeTHTE HA BONPOCHI:

1) What do electric currents provide?

2) What are the components of an atom?

3) Why do some electrons float from nucleus to nucleus?
4) How is energy stored in a battery?

5) What is electric current?

3. Hanumure, COOTBETCTBYIOT JIM YTBEP:KICHUHA TEKCTY:
npasaa — true (T), HenpaBaa — false (F). UcnpaBbTe HennpaBUuJibHbIE
YTBEpP:KAeHUS.

1) The currents don’t possess energy.

2) The positive nucleus and the negative electrons attract one
another.

3) The atomic nuclei are strong enough to hold on to all their
electrons.

4) Some of the electrons more or less float from nucleus to
nucleus.

5) If one end of a metal wire is connected to the place where
excess electrons are collected and the other end of the wire is connected



to the place where excess nuclei are collected the electrons of the wire
don’t flow to join the nuclei.

4. 3anoJiHUTE MPONMYCKHU B MPeIJI0KEHUSAX CJIeTy0IUMU
CJIOBAMH U BHIPAKEHUSAMMU

peculiar, provide, current, surplus, appliance

1) Keep one cup if the liquid and throw away the . .2) The
hotel __ aplayroom for children. 3) We haven’t got many  here. 4)
Each person’s handwriting has its own _ characteristics. 5) Electric
____can provide much energy.

Tekcr 2
1. [IpounTaiiTe TEKCT U NepeBeIUTE HA PYCCKUHU A3BIK:
Sources of Light

Unlike many other animals, humans depend primarily on sight to
learn about the world-around them. During the day early peoples could
see by the light that came from the sun; but night brought darkness and
danger. One of the most important steps people have taken to control
their environment occurred when they learned to conquer the dark by
controlling fire—a source of light.

Torches, candles, and oil lamps are all sources of light. They
depend on a chemical reaction—burning—to release the energy we see
as light. Plants and animals that glow in the dark—glowworms, fireflies,
and some mushrooms—change the chemical energy stored in their
tissues to light energy. Such creatures are called bioluminescent.
Electric-light bulbs and neon lights change electrical energy, which may
be produced by chemical, mechanical, or atomic energy, into light
energy.




Light sources are necessary for vision. An object can be seen only
if light travels from the object to an eye that can sense it. When the
object is itself a light source, it is called luminous. Electric lights are
luminous. The sun is a luminous object because it is a source of light.
An object that is not itself a source of light must be illuminated by a
luminous object before it can be seen. The moon is illuminated by the
sun. It is visible only where the sun's rays hit it and bounce off toward
Earth—or to an observer in a spacecraft.

In a completely dark room, nothing is visible. When a flashlight is
turned on, its bulb and objects in its beam become visible. If-a bright
overhead bulb is switched on, its light can bounce off the walls, ceiling,
floor, and furniture, making them and other objects in its path visible.

Heating some things causes them to give off visible light rays as
well as invisible heat rays. This is the case for electric-light filaments,
red-hot burners on electric stoves, and glowing coals. The light of such
objects is incandescent. Other light sources emit light energy but no heat
energy. They are known as luminescent or.cold light, sources. Neon and
fluorescent lights are luminescent.

Vocabulary

OCCUI — MIPOUCXOIUTh, CIyYaThCs

tissue — TkaHb

VISION — 3pUTenbHOE BOCIIPUATHE, BU, 3PEIHILE, BUAMMOCTD
bounce — oTckakuBarh, OTpaKaTHCS

filament — HuTE HakanIMBaHUs

incandescent — HakanEHHBIN, CBETAIIMICSA OT HAKAJIUBAHUS

2. OTBeTHTE HA BONPOCHI:

1) How did early peoples manage to control the environment?
2) What are the main sources of light?

3) What natural sources of light do you know?

4) Why do people see objects around them?

5) What is luminescent source of light?

3. Hamummre, COOTBETCTBYIOT JIH YTBEpP)KIEHHS TEKCTY:
npasaa — true (T), nempasaa — false (F). McnpaBbTe HenmpaBUJIbHbIE
yTBeP:KIeHHS.



1) One of the most important steps people have taken to control
their environment occurred when they learned to conquer the dark by
controlling the sun.

2) Torches, candles, and oil lamps depend on a chemical reaction
— burning — to release the energy we see as light.

3) Electric lights are not luminous.

4) Heating some things doesn’t cause them to give off visible light
rays as well as invisible heat rays.

5) Neon and fluorescent lights aren’t luminescent.

4, 3anoJiHUTE NMPONMYCKH B NMPENJI0KEHUAX CAeAYIOINMHA
CJIOBAMU M BbIPAKCHUSIMM:

tissue, bounce, occur, incandescent, vision

1) Do you think that light is important for your __ ? 2) Josh knew that
the ray __ across the street. 3) This lamp has been made very hot and
now it’s . 4) The cells are grouped together to form ___ . 5) The
police said that the accident - at about 4 p.m.



KonTpoasnas padora IV
(2 xypc, 4 cemecTp)

Yacrs 1.
|. IIpounTaiiTe TEKCT U MepeBeAUTEe MUCbMEHHO:
Nuclear Energy

Yet another kind of energy is locked in the nuclei of atoms. The
nuclei of atoms contain two kinds of particles—protons and neutrons.
The nuclear particles can store energy. Some nuclei spontaneously
rearrange, or lose some particles, and emit energy. This process is called
radioactivity. For example, a radium nucleus can spontaneously eject a
cluster of two neutrons and two protons (called an alpha particle) and a
gamma ray (electromagnetic radiation). These carry away energy from
the nucleus, which changes into a smaller, more stable form.

Two techniques exist by which nuclear energy is released by
human intervention. The first makes use of elements with very heavy
atoms, such as uranium. More energy is required to hold together the
uranium nucleus than to hold together two nuclei that are half the size of
a uranium nucleus.

In atom bombs and in fission reactors, free neutrons bombard
uranium atoms. When a neutron hits a nucleus, the nucleus splits into
two smaller nuclei, releasing a great deal of energy. In the reaction,
some of the neutrons of the uranium nucleus fly off and hit other nuclei,
causing them to split in two and release more energy and more neutrons.
The process-can continue explosively unless metal rods are inserted in
the middle of the uranium to capture some of the neutrons and slow
down the reaction. This sort of reaction is called a fission reaction
because in it nuclei are broken apart.

The second kind of nuclear reaction is harder to produce and
control. It makes use of the fact that very small nuclei, such as hydrogen
and its isotopes, require slightly more energy per proton and neutron to
exist than do somewhat heavier nuclei. (The situation is exactly
opposite to that of the uranium nucleus, where the lighter nuclei require
less energy.) If two hydrogen nuclei can be combined to form one
heavier nucleus, energy is released. This type of reaction goes on in the



sun. By a somewhat complicated series of reactions, four hydrogen
nuclei join together to form a new helium nucleus, giving off a great
deal of energy in the process. This is the source of all the energy emitted
by the sun.

Temperatures in this kind of reaction must be very high (in the
millions of degrees) before the nuclei have enough energy to collide
with the force needed for them to join together. The reaction is called a
thermonuclear fusion reaction. “Thermonuclear” refers to the heat
required for the nuclei to react, and “fusion” means that in the reaction
nuclei join together.

Vocabulary

particle — vacruna

spontaneously — cnonTanHO, CaMOIPOU3BOIBHO
rearrange — repecTpanBaThCs, NEPETrPYIIUPOBATHCS
eject — ucmyckarthb, BBITYCKATh

cluster — crycTok, rpyIina, CKOIICHHUE

capture — 3axBaTbIBaTh

complicated — cioxHBIi

fusion — oObenMHEHNE, CAUSHUE

2. OTBeTHbTE HA BONPOCHI:

1) What particle does the nucleus contain?

2) What is radioactivity?

3) How do neutrons in atom bombs behave?

4) What happens if two hydrogen nuclei combine?

5) What is the difference between nuclear and thermonuclear
reaction?

3. Hanumurte, COOTBETCTBYWT JIM YTBEP:XKIE€HUS TEKCTY:
npasaa — true (T), HenpaBaa — false (F). UcnpaBbTe HenmpaBUJibHbIE
YTBEp:KIeHHUS.

1) The nuclei of atoms contain one kind of particles.

2) Two techniques exist by which nuclear energy is released by
human intervention.

3) In atom bombs and in fission reactors, free neutrons bombard
uranium atoms.



4) 1f two hydrogen nuclei can be combined to form one heavier
nucleus, energy isn’t released.
5) Temperatures in the second kind of reaction must be very low.

5. 3amoJiHUTE NPONYCKHU B NMPENJI0KEHUSIX CJIAeAYIIUMU
CJIOBAMH U BbIPAKEHUAMMU

fusion, rearrange, particle, spontaneously, complicated

1) The process when nuclei __ spontaneously is called radioactivity. 2)
The situation seems to be getting more and more . 3) She
represented the _ of art and science. 4) _ is an extremely small
piece of atom. 5) David is the person that alwaysacts .

Yacern 2

1. YnorpebuTe riaroJibi B CKo0OKax B MH()MHUTHBE WJIM iNQ-
dopme:

1) I don’t like ___inpublic (sing).

2) It’snouse - her. She won’t listen (tell).

3) I’'m still too upset  about it (talk).

4) Don’t disturb him. He’s busy ___ (work).

5) Stop.~ your nails (bite).

6) Don’t expect him _ you any money (lend).

7)I’ve decided ___ him (leave).

8) Mum made me __ my medicine (take).

9) She agreed _ him $ 1,000 (lend).

10) He denied ___ the stolen goods (receive).

2. YnorpeouTe rjarojbl B CKOOKax B MH(PMHUTHBE WJIH iNQ-
dopme:



Yesterday | went with my sister 1) (buy) something for her
birthday. She didn’t really know what 2) _ (get) but she seemed 3)
____ (like) the idea of a pet, so we went to the nearest pet shop. She
started 4) _ (look) around at all the animals. The man in the shop let
her 5) _ (pick up) the rabbits and stroke the hamsters, but when she
saw some puppies 6) _ (play) in a box, she said that she would like 7)
____(have) one of them. | didn’t know if we had enough money 8)
(buy) one and | hoped my mother wouldn’t object 9)  (have) adog
in the house, but my sister promised 10) _ (look after) it properly and
we did have enough money, so we bought a little brown dog. The man
gave us a special brush for 11) _ (brush) him and some special food.
Tomorrow we’re going to take Splash to the beach.

3.  Ynorpedure rjarojibl B Cko0Okax B ”HGUHUTHBE WM iNg-
dopme:

My mother is an amazing woman. She is 87 years old and she still
enjoys 1) (go out) for a walk every day. She doesn’t mind 2)
(do) all her housework and she’s glad 3) (help) her elderly
neighbours when they can’t4)  (go) t the shops. She’s too old 5)
(dig) the garden any more — she stopped 6) __ (do) that last year — but
she’s still healthy enough 7) -~ (mow) the grass! In the summer she
still goes 8) _ (swim) when it’s warm and she lets her grandchildren
9) __ (bury) her in the sand. She often says. “It’s no good 10) __ (be)
alive if you don’t enjoy herself.” I'd love 11) _ (be) like my mother
when I’m her age.

4. TlepenaiiTe cJeaywolue MNPeIJI0KEHUT B KOCBEHHOM
pedn:

1) Miss Moore said: “They’ll make a lovely couple”.

2) Mr Smith said: “They’re going to live in Brighton”.

3) Mrs Jones said: “The bride and the groom are very nice young
people”.

4) Mr Roberts said: “The bride is wearing a beautiful wedding
dress”.

5) Mr Clarke said: “The couple’s parents look happy”.

6) Miss Mayall said: “The bride’s father has bought them a big
flat”.



5. Ilepenaiite cienymomue BOPOCHl B KOCBEHHOM pevu:
The police officer asked: ...

1) “What’s your name?”

2) “Did you see the robbers?”

3) “What were they wearing?”

4) “How do you think they got in?”

5) “What did they take?”

6) “Has this ever happened before?

6. IlepenaiiTe ciaeayroniue npeajio:KeHusi B KOCBEHHO peyn:
Mrs Lane told her babysitter ... :

1) “Don’t answer the door to anyone! ”

2) “Phone me if there’s an emergency!”

3) “Don’t let the children eat any sweets!”

4) “Send the children to bed at 9 o’clock!”

5) “Give the children a bath before they go to bed!”

6) “Don’t take the dog into the children’s bedroom!”

7) “Close all the windows!”

8) “Put the toys away in the cupboard!”

7. TIlepemaiiTe cJjienylomue TMPeIJIOKEHNSI B KOCBEHHOM
peun:

1) “I’ve ordered a pizza for dinner,” he said.

2) “I will come tomorrow and fix the tap,” the plumber said to
them.

3) “This is the best holiday I’ve ever had,” she said to her friend.

4) “Why did you say that to me?” she asked him.

5) “Don’t speak to your father like that,” she said to them.

6) “Could you show me where the manager’s office is?” he asked
the secretary.

7) “Take your books with you,” she said to her son.

8. 3akoHuuTE YCJIOBHBIC NPCAJOKCHUA MIEPBOTO THIIA:

1) Ifthedog __ (keep) barking, the neighbours will complain.
2) The boss (be) angry if you arrive late for work.

3) Ifyou  (study) hard, you will pass your exam.

4) If we go by plane, it (be) more expensive.

5) We will miss the plane if he (come) late.



6) If you are a good girl, | (buy) you some chocolate.

9. CocraBbTe YCJIOBHbIC TMNPENJIOKEHUSI MEPBOro THIIA,
HCI0JIb3YS CJI0BA B CKOOKAaX:

1) (eat too much / put on weight);

2) (snow / make a snowman);

3) (be sunny / go for a picnic);

4) (rain / stay home);

5) (not work hard / lose job).

10. Ins kaKkaoi U3 NpUBeJeHHbIX HUKE CUTYAlU HANTKIINTE
YCJOBHbIE NPENJIOKEHNS] BTOPOr0 THIIA, UCIOJIb3Ysl BbIPAKEHUS B
Tadamnue:

call an ambulance run away walk to the nearest

garage to get some
complain  to the|try to catch it ring the police
manager

1) You find a fly in your soup.
2) You see a burglar breaking into your house.
3) You see a mouse in your Kitchen.
4) Your car runs out of petrol.
5) You see an accident.
6) You see a ghost in your room.

11. PackpoiiTe ckoOKM B TeKcTe, oOpamasi 0co00e BHUMaHHe
HA YCJIOBHBbIE NPeNJIOKeHUs TPeThero TUIa:

John is in prison. If John 1) (not / oversleep), he 2)
(not / be) late for work. If he 3) (not / be) late for work, his boss
4) (not / fire) him. If John 5) (not / lose) his job, he 6)
(not / need) money and he 7) __ (not / rob) the bank. If he 8)

(not / rob) the bank, the police 9) (not / arrest) him.

12. Onpegeaure THIN NPHUBEACHHBIX HH)KE YCJIOBHBIX

NPeNJI0KEHU ¥ MOCTABbTE IJ1aroJibl B CKOOKAX B HYKHYI0 (popmy:
1) If it (not / be) cold, they would not have lit the fire.



2) If she studied more, she (be) a better student.

3) They _ (not / see) the Queen if they hadn’t visited London
that day.

4) Those plants _ (not / grow) if you don’t water them.

5) I would buy that bag if it (be) cheaper.

6) If I lived in France, I __ (speak) French well.

7) We __ (have) a party if Alan passes his driving test.

8) Ifshe _ (open) the letter, she would have been surprised:

13. 3amosiHuTEe NMPONYCKH B NPHBEICHHOM HUIKe JAHaJore,
ncnoJn3ys can, could u be able to:

John: you ski?

Dave: Yes, | . I went skiing last year and | go down
the learner’s slope easily.

John: | ski when | was younger but since | hurt my leg |

Dave: Actually, | think ice-skating s much easier. | ice-
skating when | was five years old.

John: Really? | tried ice-skating once, | stand up at all.

14. 3amosHUTEe NPONMYCKH B TPHUBEAECHHOM HHKE JUAJIOre,
ucmoJib3ys can, may, could, mustn’t u can’t:

Jim: Mum, 1) I go to the library?

Mother: Of course you 2) , Jim, but you 3) stay very
long.

Jim: 4) stay until 8 o’clock?

Mother: No, you 5) , because the concert starts at 8.30.

(At the library)

Jim: 6) I look at the latest “Musician” magazine, please?

Librarian: Yes, you , but remember that you take it

out of the library.

15. 3akoH4YuTEe MPpUBEACHHBIC HUKE NMPENJIOKEHUs, HCIOJIb3YS
MOJQJBHBIN TJarojd Must wu raaroast B Tadoaume. IlepeBenurte
NPENJIOKEHUSA HA PYCCKUM A3BIK:

be go lear mee was win
n t h




1) Marilyn is a very interesting person. You her.

2) My hands are dirty. | them.
3) You to drive. It will be very useful.
4) 1 to the post office. | need some stamps.

5) The game tomorrow is very important for us. We
6) You can’t always have things immediately. You

patient.

16. 3axkoH4YuTEe NPUBEACHHBbIC HIUKE NMPEAT0KEHU, UCIOJIb3YH

MoaaabHbIi riaaroa should w rmaroasl B Tadiamume. IlepeBenmute
NpeIJI0KEeHUsI HA PYCCKHH SI3BIK:

clea go take visit wat wea
ch r

1) When you play tennis, you the ball.

2) It’s late and you’re tired. You to bed.

3) You your teeth twice a day.

4) If you have time, you the Science Museum. It’s very
interesting.

5) When you’re driving, you a seat belt.

6) It’s too far to walk from here to the station. You a taxi.



3 Kypc
V cemecTp
Teker 1

1. IIpounTaiiTe TEKCT U NepeBeAUTE HA PYCCKUHU A3BIK:
Sound

It is easy to detect the vibrations of many sources of sound. A
radio loudspeaker, for example, vibrates strongly, especially when the
volume is turned up. If you lightly touch the speaker cone, you can feel
its vibrations as a kind of tickling sensation in your fingertips. If you
touch your throat while singing a low note, you can feel the vibrations
of the vocal cords. A common experiment in physics classes is to strike
a tuning fork and dip the end of it in water. The vibrating fork splashes
the water and sets up little waves that are easy to see.

Sound-waves are often compared with water waves but are
actually a very different sort of wave. What they are can be seen by
considering what happens when an object vibrates in the air. Suppose
someone strikes a gong. As the gong vibrates, it alternately bends
outward and inward very rapidly. This movement pushes and pulls at
the air next to the surface of the metal. Air is made up of tiny molecules,
billions of them to every cubic inch. Therefore, when the metal gong
bends outward, it crowds together those air molecules that are close to
its surface. These molecules push outward against other molecules, and
they in turn push against still others. Thus a compression wave is set



into motion. The wave travels outward from the gong, becoming weaker
and weaker until it dies away.

A single sound wave such as this does not actually produce a
sound, of course. As the gong continues to vibrate, each outward
bending of the metal sets up a new compression wave. Between each
pair of compression waves is an area in which the molecules of air are
spread apart more widely than normal. Such a wave of rarefaction
corresponds to a moment in which the gong is bent inward, pulling
instead of pushing the molecules. The whole series of compression and
rarefaction waves traveling outward from the gong make up what is
heard as sound. The sound waves travel in all directions from their
source.

Vocabulary

volume — rpoMKocTh

cone — nuddy30p TPOMKOTOBOPHUTEIS
tickling — mexouymuii

vocal cord — ronocoBas cBsizka
crowd — coOuparh, CKaIrIMBaTh
rarefaction — paspexenue

2. OTBeTHhTE HA BONPOCHI:

1) What is the most common sound experiment in physics?
2) Why are sound waves often compared with water waves?
3) What happens with air when a gong vibrates?

4) Where do sound waves travel?

5) Which waves form the sound?

3. Halmane, COOTBETCTBYHOT JIM YTBCPKACHUS TCEKCTY:
npasaa — true (T), HenpaBaa — false (F). UcnpaBbTe HenmpaBUJIbHbIE
YTBEP:KICHHUS.

1) A radio loudspeaker vibrates strongly, especially when the
volume is turned down.

2) Sound waves are the same as water waves.

3) When someone strikes a gong alternately bends outward and
inward very rapidly.



4) Between each pair of compression waves is an area in which
the molecules of air are spread apart more widely than normal.
5) The sound waves travel in one direction from their source.

4. 3anoJiHUTE MPOIYCKH B NMPEAJIOKEHUAX CJIAeTYIOIMMHA
CJI0BAMM U BHIPAKEHUSIMU:

tickling, vocal cord, rarefaction, volume, crowd

1) You use your _ for making sounds. 2) Everyone in the
restaurant __ round them and started singing. 3) The fur of this coat is
very . 4) Can you turn the up a little, please?

Texcr 2

1. [IpounTaiiTe TEKCT U NepeBeAUTE HA PYCCKHUHU A3BIK:
Quantum Mechanics

In what he called an *“act of desperation,” the German physicist
Max Planck proposed the quantum theory of light in 1900 to account for
certain mysterious facts about the emission of light. He proposed that
light was emitted only in tiny bundles. The light emitted by a glowing
piece -of iron, for instance, was actually “grainy,” composed of
minuscule light “grains” too small to be seen. Planck called a light
“grain” a quantum, from the Latin word meaning “how much?”

Planck was trying to explain the way certain substances give off
light. Light is the movement of energy through space in the form of
electromagnetic waves. These electromagnetic waves, of which light is
but one type, are caused by certain motions of tiny, negatively charged
particles called electrons, which generally surround the dense core, or
nucleus, of an atom.



Planck proposed that electrons, for some unknown reason, can
give off light only in certain specific amounts of light energy—in
quanta. Only whole quanta can be given off, never a fraction of a
quantum. The energy of these quanta varies directly with the frequency
of the light. Energetic light of higher frequency, such as violet or
ultraviolet light, consists of higher-energy quanta than does light of
lower frequency, such as red or infrared light.

Planck made some calculations of the relation between energy-and
frequency of a light quantum. The greater the one, the greater the other.
He then derived a conversion factor, now known as Planck's constant,
that describes the energy of an individual quantum and is one of the
fundamental constants of physics.

Planck's constant is expressed in terms of energy multiplied by
time—a unit called action—and may be given in erg-seconds or joule-
seconds. An erg is defined as the amount of energy needed to raise a
milligram (roughly the weight of a grain of sand) a distance of 1
centimeter (about /5 inch). This is not a great deal of energy. Planck's
constant (h) is about 6.626 x 107*" erg-second. An electromagnetic wave
with a frequency of millions of cycles per second (a typical radio wave)
has quanta with energies on the order of 10* erg. A quantum leap is
indeed extremely small. Quanta may come in different energies, but
they must always be whole-number multiples of Planck's constant times
the radiation frequency.

Vocabulary

Propose — mpe uIaraTh

emission — TepMo3JIEKTPOHHAS IMHUCCHS
bundle — my4ox, 00JBIIOE KOTUIECTBO
dense — mIoTHBIH

COre — sIpo

derive — u3BiekaTh, MOJIy4aTh

2. OTBeTHhTE HA BONPOCHI:

1) What did max Planck propose in 1900?
2) What does a quantum mean?

3) What is light?

4) What does ultraviolet light consist of?



5) What is Planck’s constant?

3. Hanummure, COOTBETCTBYIOT JM YTBEP:KICHUHA TEKCTY:
npasaa — true (T), HenpaBaa — false (F). UcnpaBbTe HennpaBUuJibHbIE
YTBEPKACHHUS.

1) The German physicist Max Planck proposed the quantum
theory of light in 1905.

2) Planck was trying to explain the way certain substances give off
light.

3) Electrons can give off only a fraction of a quantum.

4) The greater the energy, the greater the frequency of a light
quantum.

5) A quantum leap is indeed large.

5. 3anoJiHMTE NPOMYCKH B NPEAJIOKEHUSIX CJIAeAYIINMHA
CJI0BAMU U BbIPAKEHUSIMH:

dense, derive, propose, core, bundle

1) This job givesa ___ of opportunities. 2) Most metals are __ because
of the arrangement of atoms. 3) Einstein ___ his theory of relativity in
1915. 4) These 2500 words form the core of the language. 5) She
doesn’t eat products that are from animals.

Teker 3
1. [IpounTaiiTe TEKCT U NepPeBeAUTE HA PYCCKUHU A3BIK:
Mechanics
The acceleration of an automobile, the recoil of a fired gun, the

motion of a space rocket, and the action of a spinning top—all can be
analyzed and understood through the science of mechanics. In all these




actions, certain general principles, or laws of nature, hold true. These
principles make up the science of mechanics. Mechanics deals with the
behavior of bodies under the influence of forces, and the laws of
mechanics apply whether the bodies are large or small, solid or fluid,
resting on the Earth's surface or traveling in outer space.

The field of mechanics that deals with bodies at rest or in motion
with constant velocity is called statics, while the field dealing with
accelerating bodies—that is, bodies that are undergoing changes in their
state of motion—is called dynamics. Special terms are generally used to
denote further subdivisions of dynamics. Thus fluid mechanics is
concerned with the dynamics of liquids and gases at low speeds, gas
dynamics deals with the high-speed flow of gases, and mechanics of
materials deals with the stresses and deformations experienced by
bodies when loads are applied to them.

Engineers must be familiar with the laws of mechanics in order to
provide proper support for structures such-as buildings and bridges.
These structures may seem motionless, but many forces act constantly
to move and deform them. Structures must be able to stand up against
the constant downward pull of gravity, and bridges must carry heavy
loads. To offset these forces, builders provide supports such as arches,
buttresses, and latticeworks made of triangles, called trusses. Trusses
are strong because triangles hold their shape firmly against bending,
pulling, or pressing until the material of which they are made is
noticeably deformed or broken.

In general, the rules of classical mechanics do not apply to bodies
moving at speeds close to that of light. In such cases relativity is
necessary to describe correctly the bodies' behavior. Similarly, the
behavior of -a number of very small bodies—the size of molecules or
smaller—is best described by statistical and quantum mechanics. As
used here, the term mechanics applies to rigid bodies, or bodies that do
not alter their shapes when forces are applied to them.

Vocabulary

recoil — otmaua

influence — BausHUE

velocity — ckopocTh

motionless — HenoABMKHBIM, 0€3 ABHKEHHS



offset — kommeHcupoBaTh
buttress — moamnopka
truss — cBsa3ka

rigid — xx&ctkuii, TBEpABIN

2. OTBeTHhTE HA BOIPOCHI:

1) What does mechanics deal with?

2) What is fluid mechanics concerned with?

3) Why must engineers be familiar with the laws of mechanics?
4) What do builders do to offset the force of gravity?

5) Why is relativity necessary in classical mechanics?

3. Hanummure, COOTBETCTBYIOT JIM YTBEP:KICHUHA TEKCTY:
npasaa — true (T), HempaBaa — false (F). UcnipaBbTe HenmpaBHJIbHbIE
YTBEp:KIeHHUS.

1) Mechanics deals with the behavior of bodies under the
influence of forces.

2) The field of mechanics that deals with bodies at rest or in
motion with constant velocity is called dynamics.

3) Biologists must be familiar with the laws of mechanics in order
to provide proper support for structures such as buildings and bridges.

4) The rules of classical mechanics apply to bodies moving at
speeds close to that of light.

5) The behavior.of'a number of very small bodies is best described
by statistical and quantum mechanics.

4. 3anmoJiHuTE IIPONIYCKH B NIPEAJTOKCHUAX CJICAYIOIIUMHA
CJIOBAMHU M BbIPAKCHUSAMM .

offset, rigid, motionless, influence, velocity

1) This door is made up of very __ material. 2) The object developed
certain ___ and then stopped. 3) Without his famous father’s influence
he can’t get this job. 4) He lay motionless on the bed. 5) It’s obvious
that these losses should be .




KonTpoasnas padora V
(3 kypc, 5 cemecTp)

1. IlpounTaiiTe TEKCT W MepeBeAUTe HA PYCCKHH SA3BIK
NHUCHMEHHO:

Solid State Physics

In 1912 Max von Laue established that crystals diffract X rays in
an orderly manner. X-ray diffraction photographs revealed that a crystal
Is an ordered arrangement of atoms or molecules in a regular repeating
pattern. The particular pattern often helps explain properties of a given
crystal. For example, metals that have one kind of crystalline
arrangement become brittle at low temperatures, while metals that have
another kind remain strong.

While crystallographers were analyzing the patterns of crystal
atoms, atomic and quantum theorists tried to determine what forces
caused these patterns. Atomic theory postulates that an atom has a
central, positively charged nucleus surrounded by outer, negatively
charged electrons. Crystalline solids have been classified as ionic,
covalent, metallic, or molecular crystals, depending on how the
outermost of these electrons interact.

Quantum mechanics is a way of describing the relationships
between energy and matter. This discipline is preferred because it has
been very successful in explaining otherwise inaccessible atomic
phenomena. Its predictions are the most precise and the best checked of



any in physics; some of them have even been tested and found accurate
to better than one part per billion. For this reason, quantum mechanics
has been used to explain mathematically the electrical conductivity of
metals, semiconductors, and insulators. In such calculations, three
energy regions are significant.

Filled energy bands contain all the electrons that are attached to
their atoms. When electrons occupy the conduction band they are
completely free of their atoms and available to an electric current.
Energies falling between the conduction band and a filled band are said
to be in a forbidden region. Quantum calculations predict that other
atoms in the crystal reflect electrons having forbidden energies, thereby
preventing their movement in an electric current.

In metals, some electrons have enough energy to occupy the
partially empty conduction band even at very low temperatures (in other
words, they are free from their atoms). In insulators, all the bands are
completely filled (electrons are attached to their atoms), and no
electrons are left over to join the conduction band. Furthermore, the
jump to the empty conduction band is very great—five to seven electron
volts—so electrons are not likely to-gain enough energy to reach it.
Finally, in semiconductors, the energy bands are completely filled, with
no electrons left over. But the gap between one filled band and the
empty conduction band is very small—about 0.5 electron volts—so a
small energy input such as the thermal energy at ordinary temperatures
can boost some of the electrons into the conduction band.

Vocabulary

reveal — mokaseIBaTh

arrangement — pacnosioxenue

outer — BHeEIIHUM

Interact — B3auMoIeiiCTBOBATH

inaccessible — HegocTyHEIN, HEAOCTHKUMBIH
conductivity — mpoBoguMoCTh

insulator — u3onsaTOp

2. OTBeThbTE HA BOINPOCHI:
1) What did Max von Laue establish in 1912?
2) What does atomic theory postulate?



3) Why is quantum mechanics preferred?

4) What do quantum calculations predict?

5) What is the gap between one filled band and the empty
conduction band?

3. Hanummure, COOTBETCTBYIOT JIM YTBEP:KICHUHA TEKCTY:
npasaa — true (T), Henpasaa — false (F). UcnpaBbTe HennpaBUuJibHbIE
YTBEpPAKIACHUS.

1) Metals that have one kind of crystalline arrangement become
brittle at high temperatures.

2) Atomic theory postulates that an atom has a central, positively
charged nucleus surrounded by outer, negatively charged electrons.

3) Quantum mechanics is a way of describing the relationships
between energy and light.

4) Energies falling between the conduction band and a filled band
are said to be in a forbidden region.

5) In metals, all electrons have enough energy to occupy the
partially empty conduction band.

4. 3anmoJIHUTE MPOMYCKH B MPeIJI0KeHUAX CJIeTyIIINMHI
CJIOBAMH U BHIPAKEHUSAMU:

inaccessible, outer, arrangement, interact, reveal

1) The __ walls of the castle were over six feet thick. 2) In large
classes, children can’t _ with the teacher properly. 3) This company
specializes in expeditions to _ areas. 4) She refused to __ the
contents of the letter to us. 5) She explained to us the __ of the atoms.



Ipunoxenue

Texts for reading
Texcr 1
Electromagnetism

It was James Clark Maxwell who, in 1865, finally unified the
concepts of electricity and magnetism into one theory of
electromagnetism. The force is mediated by the electromagnetic field.
The various derivatives of this field lead to the electric and the magnetic
fields, respectively. The theory is not totally symmetric in the electric
and the magnetic fields though, since it only introduces direct sources to
the electric field, the electric charges. A fully symmetric theory would
also introduce magnetic charges, (predicted to exist by modern quantum
theory but with-such huge magnitudes that free magnetic charges must
be extremely rare in our universe). For two static bodies with charges e,
and e, the theor%/ leads to Coulomb's Law giving the force

F=kee,/r",

where again k is a proportionality constant. Note the resemblance
with Newton's law for gravity. There is one difference though. While
the gravitational force always is attractive, the electromagnetic one can
also be repulsive. The charges can either have negative signs such as for
the electron or be positive as for the proton. This leads to the fact that
positive and negative charges tend to bind together such as in the atoms
and hence, screen each other and reduce the electromagnetic field. Most
of the particles in the earth screen each other in this way and the total



electromagnetic field is very much reduced. Even so we know of the
magnetic field of the earth. Also in our bodies most charges are
screened so there is a very minute electromagnetic force between a
human being and the earth. The situation is very different for the gravity
field. Since it is always attractive, every particle in the earth interacts
with every particle in a human body, setting up a force with is just our
weight. However, if we compare the electromagnetic and the
gravitational forces between two electrons we will find that the
electromagnetic one is bigger by a factor which is roughly 10%°. This is
an unbelievably large number! It shows that when we come to
microcosm and study the physics of elementary particles we do not need
to consider gravity when we study quantum electrodynamics, at least
not at ordinary energies.

When examining Maxwell's equations one finds that the
electromagnetic field travels with a finite velocity. This means that
Coulomb's Law is only true once the electromagnetic field has had time
to travel between the two charges. It is a static law. One also finds that
the electromagnetic field travels as a wave just in the same way as light
does. It was Remer who discovered that the velocity of light is finite
and Newton and Huygens who discovered that light travels as waves in
the late 17th century, and by the end of the 19th century the velocity of
light was well established and seen to agree with the velocity of the
electromagnetic field. Hence it was established that light is nothing but
electromagnetic radiation. In 1900 Max Planck proposed that light is
quantised in order to explain the black body radiation. However, it was
Albert Einstein who was the first to really understand the revolutionary
consequences of this idea when he formulated the photoelectric effect.
The electromagnetic field can be understood as a stream of corpuscular
bodies to be called photons that make up the electromagnetic field. The
revolutionary aspect of this idea was that a stream of particles also could
behave as a wave and there was much opposition to the idea from many
established scientists of the day. It was not until 1923 when Arthur
Compton experimentally showed that a light quanta could deflect an
electron just like a corpuscular body would do it, that this debate was
over.

If we think about the electric force between two charges as the
electromagnetic field mediating it over a distance, we can now get a
more fundamental picture as a stream of photons sent out from one
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particle to hit the other. This is a more intuitive picture than a force
acting over a distance. Our macroscopic picture of a force is that
something hits a body that then feels a force. In the microscopic world
this is then again a way to understand a force. However, it is more
complex. Suppose there are two charged particles that interact. Which
particle is sending out a photon and which is receiving the photon if the
two particles are identical as quantum mechanics tells us about
fundamental particles? The answer must be that the picture should
include both possibilities. The discovery that the electromagnetic field is
quantised started the development of quantum mechanics and led us to a
microcosm that is just built up by point-like objects and where forces
occur when two particles hit each other.

Quantum mechanics as such led to many new revolutionary
concepts. One of the most important ones is Heisenberg's Uncertainty
Relation formulated by Werner Heisenberg in. 1927, which states that
one cannot measure position and momentum or energy and time exactly
simultaneously. For a nucleus, one can either determine the position of
an electron and know nothing of its momentum or know its momentum
and nothing about its position. In the picture showing the force field
between two charges, we should think of it as photons travelling from
one charge to another. Hence the energy cannot be determined better
than what the uncertainty relation tells us because of the uncertainty in
the determination of the time. Hence the special relativity relation for
light that the photon is-massless which translates into the relation that
the energy’=momentum?c® need not be satisfied. If we put the energy
and the tree-dimensional momentum together into the four-momentum
we see that it is not constrained by the masslessness condition, we say
that the photon is virtual and consequently has a (virtual) mass. We can
thus interpret the process above as either a certain photon going from
particle 1 to particle 2 with a certain four-momentum or as one from
particle 2 to particle 1 with the opposite four-momentum. When two
charges are far away the uncertainty relation gives little freedom and the
photon is closer to masslessness, We know that Coulomb's law seems to
be valid at the longest distances so it must be set up by the photons
close to masslessness. If two charges are close there should be more
terms to the force. Incidentally in order to measure the velocity of light
the photons must interact. Hence there is a slight uncertainty in its mass
and a slight uncertainty in its velocity. However, we measure always the
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same velocity for light which means that at the macroscopic distances
that we measure, the virtuality and hence the mass of the photon is
essentially zero to a very good accuracy. It is then consistent to say that
the velocity of light is constant.

Texcr 2
Nuclear Forces

Since there were only two basic forces known in the beginning of
the 20th century, gravitation and electromagnetism, and it was seen that
electromagnetism is responsible for the forces'in the atom, it was natural
to believe that it was also responsible for the forces keeping the nucleus
together. In the 1920's it was known that the nuclei contain protons, in
fact the hydrogen nucleus is just a proton, and somehow it was believed
that electrons could be involved in keeping the protons together.
However, an idea like this has immediate problems. What is the
difference between the electrons in the nucleus and the ones in orbit
around the nucleus? What is the consequence of Heisenberg's
uncertainty relation if electrons are squeezed into the small nucleus?
The only support for the idea, apart from there being no other known
elementary particles, was that in certain radioactive decays electrons
were seen to come from the nucleus. However, in 1932 James
Chadwick discovered a new type of radiation that could emanate from
the nuclei, a neutral one and his experiment showed that there are
indeed electrically neutral particles inside the nuclei, which came to be
called neutrons. Soon after Eugene Wigner explained the nuclei as a
consequence of two different nuclear forces. The Strong Nuclear Force
IS an attractive force between protons and neutrons that keep the nucleus
together and the Weak Nuclear Force is responsible for the radioactive
decay of certain nuclei. It was realized that the strength of the two
forces differed a lot. The typical ratio is of the order of 10 at ordinary
energies.
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Tekcer 3
Strong Interactions

A natural idea now was to search for a mechanism like the one in
electromagnetism to mediate the strong force. Already in 1935 Hideki
Yukawa proposed a field theory for the strong interaction where the
mediating field particle was to be called a meson.

However, there is a significant difference between the strong force
and the electromagnetic one in that the strong force has a very short
range (typically the nuclear radius). This is the reason why it has no
classical counterpart and hence had not been discovered in classical
physics. Yukawa solved this problem by letting the meson have a mass.
Such a particle was also-subsequently seemingly found from cosmic
rays by Carl Anderson. The discovery of nuclear fission in the late
1930's led to an enormous interest in nuclear physics and in the war
years most physicists worked on problems with fission so it was not
until after the war that Yukawa's ideas were taken up again. It was then
realized that the particle found by Anderson could not be the meson of
strong interactions, since it interacted far too little with matter, and it
was_then shown that this particle, now called the muon, is a heavy
cousin of the electron. However, the meson, now called pion, was
finally discovered in cosmic rays by Cecil Powell in 1947 and its
properties were measured. A new dilemma now appeared. When the big
accelerators started to operate in the 1950's, the pions were produced
vindicating Yukawa's theory, but when his field theory was scrutinised
according to the rules set up by Feynman, it was shown that indeed the
theory is renormalisable but the coupling constant is huge, larger than
one. This means that a diagram with several interactions will give a
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larger contribution than the naive one with the exchange of only one
pion, which is the one though that does gives a rough picture of the
scattering of two protons. The perturbation expansion does not make
sense. Also the scattering of protons produced new strongly interacting
particles beside the pion, which were named hadrons. Indeed a huge
menagerie of elementary particles were discovered, some of them with a
life time of some 10 to 10™° s and some with a lifetime of 10 s. This
problem was solved by Murray Gell-Mann when he proposed that all
the strongly interacting particles are indeed bound states of even more
fundamental states, the quarks. This idea was eventually experimentally
verified in the Stanford experiments in the years around 1970 led by
Jerome Friedman, Henry Kendall and Richard Taylor. To understand
the forces inside the nucleus one really had to understand the field
theory for quarks. Before describing the forces between quarks we have
to discuss the other nuclear force, the weak one.
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Texkct 4
Weak Interactions

In 1896 Henri Becquerel discovered that uranium salts emit a
radiation; they are radioactive. His work was followed up by Marie and
Pierre Curie who discovered that several atoms disintegrated by sending
out radioactivity. With the discovery of the neutron it was realized that
this phenomenon is another aspect of a force at work. It was found that
the neutron decays into a proton and an electron and a then hypothetical
particle proposed by Wolfgang Pauli, which came to be called the
neutrino (really the antineutrino). Since in the nucleus the mass of the
nucleons are virtual the process can also go the other way in which a
proton decays into a neutron, a positron and a neutrino. The first to set
up a model for this interaction was Enrico Fermi in which it was
supposed that theinteraction was instantaneous among the matter
particles. In the late 1950s Fermi's theory was modified to account for
parity violation by Marshak and Sudarshan and by Feynman and Gell-
Mann. Parity violation of the weak interactions had been postulated by
Tsung-Dao Lee and Chen Ning Yang in 1956 and experimentally
verified by Wu and collaborators the year after. (The weak interactions
can distinguish between left and right.)

However, the model introduced had severe problems. It is not
renormalisable so it cannot really make sense as a general theory. On
the other hand the model worked extremely well for many processes.
How could one reconcile these two facts? During the 1960's new field
theoretic descriptions were proposed and to reconcile the facts above
one introduced mediating particles that were extremely heavy. For low
energy processes such a particle can only propagate a very short
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distance and in practice it will look as if the interaction takes place in
one point giving the model above for the energies that at the time could
be probed. The scheme used, the so-called ‘Non-Abelian Gauge
Theories' were used by Sheldon Glashow, Steven Weinberg and Abdus
Salam in independent works to suggest a model that would generalise
the model above. Such a field theory is a generalisation of QED in
which there are several mediating particles which also can have self
interactions. In the beginning of the 1970's this scheme of models were
proven to be renormalisable and hence good quantum theories by
Gerhard ‘tHooft and Tini Veltman. Overwhelming experimental
evidence for the model was gathered in the 1970's and finally in 1983
the mediating particles were discovered at CERN in an experiment led
by Carlo Rubbia and Simon van der Meer. Indeed the mediating
particles are very heavy, almost 100 times the mass of the proton.
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Teker 5
The Wave-Particle Duality

A particle on the classical view is a concentration of energy and
other properties in space and time, whereas a wave is spread out over a
larger region of space and time. The question whether light are streams
of particles (corpuscles) or waves is a very old one. This "either - or"
formulation was classically natural and alien to the advanced "both -
and" even the "neither - nor" solution of today. Early in the nineteenth
century experiments were suggested and made to show that light is a
wave motion. A key figure in-this endeavour was Thomas Young, one
of the most intelligent and clever scientists ever to live, who studied
diffraction and interference of light already in 1803 with results that
gave strong support to the wave theory of Christian Huygens as opposed
to the particle or. corpuscular theory of Isaac Newton. Further
contributions were made by many other researchers, among them
Augustin Jean Fresnel, who showed that light is a transverse wave.

Newton's theory of light had seemed suitable to explain the
straight-line casting of sharp shadows of objects placed in a light beam.
But wave theory was needed to explain interference where the light
intensity can be enhanced in some places and diminished in other places
behind a screen with a slit or several slits. The wave theory is also able
to account for the fact that the edges of a shadow are not quite sharp.
The mathematical theory of electromagnetism by James Clerk Maxwell,
set up in 1864, led to the view that light is of electromagnetic nature,
propagating as a wave from the source to the receiver. Heinrich Hertz
discovered experimentally the existence of electromagnetic waves at
radio-frequencies in the 1880s. Maxwell died in 1879 and Hertz died



only 37 years old in 1894, two years before Alfred Nobel's death.
At the end of the 19th century, which also is the time when the Nobel
Prizes were instituted, the wave nature of light seemed definitely
established. Thus the decisive research into the wave nature of light
came too early to be considered for Nobel Prizes. However, there is one
exception - the case of X-rays.
Discoveries relating to the particle nature of light belong to our century.
and thus one might expect Nobel Prizes be awarded for such
achievements. This is almost true - but the Nobel archive tells a more
complicated story as will be uncovered below.
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