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BCTYII

st koro e nmocioHuK?

Hapuansuwmii nociouuk «Technology Focus. English Reader» npusna-
YeHUH AN MIMPOKOrO KOJia CTYJIEHTIB TEXHIYHHUX CIEeNiaJbHOCTEH, II0
BHUBYAIOTh AHIJIIMCHKY MOBY. 3MICT Ta 3allpOIIOHOBaHa METOJAMKA OMpallo-
BaHHA MaTepiany nependavyaroTh EBHI 0a30Bi 3HAHHS aHTIIMCHKOT MOBH Ta
BOJIO/IIHHS (haXxOBOIO Ta 3arajJbHOHAYKOBOIO TEPMIHOJIOTIEIO.

o MicTuTh NOCIOHUK?

3a 3MICTOM TEKCTOBI MaTepialu OXOIUTIOIOTH IMUPOKUU CIIEKTP MpOo-
OmeM Haykd 1 TEXHIKM CBHOTOJICHHS: BiJl EIEKTPUYHUX aBTOMOOITIB 1
HaIIIBHAKICHUX MOTATIB 10 cuHTe3oBannx JIHK, HanorexHosorii Ta
pOOOTOTEXHIKU. 3a CTHIIEM TEKCTH € HayKOBO-momyssipuuMmu. IlepeBaramu
TAKOr'0 CTHUJIIO JUISl TUX, XTO BUBYA€E aHTJIIMCHKY MOBY 3a ()axOBUM CIPSIMY-
BaHHSAM, € TO€IHAHHS AOCTYMHOCTI Marepiainy Aisi PO3yMiHHS, JIETKOI,
Maiike po3MOBHOI, (hOpMHU BUKIIAIEHHS — 3 OJHOTO OOKYy, 1 HACHYEHOCTI
(haxoBOI TEPMIHOJIOTIE0 — 3 1HIIOTO0. KpiM TOro, TEKCTH 3amo3UY€eHI 3 aH-
TJIOMOBHHX 1H(QOpPMAIIHUX JKEpes, MO Ja€ 3MOTY CTyIAEHTaM OIaHO-
BYBAaTHU Cy4acHY «KHBY» MOBY.

Sk npauoBaTH 3 NOCIOHUKOM?

IToci0HUK cxknamgaeThbes 3 4 OCHOBHUX YaCTHUH:

® KOPOTKI e€ce MpOo HOBI AOCHIIKEHHA y PI3HUX Tally3iX HayKH 1
TeXHOJIOTT (25 TekcTiB);

® HAyKOBO-MOMYJSPHI TEKCTH 71 YNTaHHA (8 TEKCTIB);

® TEKCTH 3 MamMHOOyyBaHHS (12 TekcTiB);

e TekcTH 3 XiMii (17 TeKcTiB).



KoxeH TeKCT OCHOBHHMX PO3IUTIB CIOPSDKEHUNW YWUCICHHUMHU JIEK-
CHUKO-TpaMaTUYHUMHU BIIPaBaMH Ha PO3BUTOK PI3HUX aCIMEKTiB MOBJICH-
HEBOI JismbHOCTI. [lepen KO)KHUM TEKCTOM CTYAEHTH 3HAWTYyTh KOPOTKHUI
CIIOBHUYOK, B SIKOMY HaJIa€ThCS KOHTEKCTHHUU IEPEKIaa CIIiB i CJIOBOCIIO-
TydeHb. J[7s pO3BUTKY pO3MOBHUX HABHYOK MPOIMOHYETHCS MCKIIbKA JICK-
CHYHUX MOJIeJiel 3 naHoro TekcTy (Speech Patterns), 3a sskuMu CTYJIEHTH
MarOTh CKJIACTH CBOI MPUKJIaAU. BUKOHAHHS HU3KHM HACTYITHUX JCKCHUYHUX
BIIPaB J03BOJINTH CTYJICHTaM PO3IIUPUTHU CBili CTIOBHUKOBHH 3arac Ta mpa-
BWJIBHO BHKOPUCTOBYBAaTH TEMAaTHYHY JICKCUKY B MOBi. [loBTOpeHHs rpa-
MaTUYHUX oOcoOauBOCTel aHrmiiickkoi wMoBu (Grammar Practice)
BiOyBaeThCsl Ha MpUKIAZax ix peanizauii y <«OKUBHUX» HpodeciiHo-
OpIEHTOBAHUX TEKCTaX.

VY nopartkax MpPOMOHYIOTHCS TPUKIAAN OQPOPMIIECHHS MarepiajiiB
KoH(epeHIiii; pekoMeHAalli 3 MIATOTOBKH KOMIT IOTEPHOI Ipe3eHTallll;
TECTH /I TIOBTOPEHHS BCIX aCIMEKTIB TPaMaTHUKH; TaOJUII HEMPaBUIbHUX
JECIIIB.

baxaemo ycmixy!



I. TEXTS FOR THOROUGH READING AND ANALYSING

1. NEW EXPERIMENT COULD REVEAL MAKE-UP OF THE

UNIVERSE
to reveal BUSIBIISATH treatment JKyBaHHSA
to make up |cknagaTu PET (Positron ITET (ITo3utrpoHHO-
emission tomogra- |eMiciiiHa TOMO-
phy) scan rpadis) CKaHyBaHHS
the universe |Bcecsit rare piaKicHUMN
fingerprints |BimOMTKH MaJbIB |to occur B110OyBaTHCS
an array MaTpHIIs, pelriTKa |an accelerator MIPUCKOPIOBaY
tracking CTE)KECHHS a ratio CITIBBIIHOIIEHHS
currently B JAHHI 4ac unstable HECTINKUI
interaction |B3aeMOis a shape dbopma

Scientists at the University of Liverpool are constructing highly sensitive
detectors as part of an international project to understand the elements that
make up the universe. The detectors will become part of the Advanced
Gamma Tracking Array (AGATA) experiment, currently based in Italy,
which aims to create a “fingerprint” of the inside of the atomic nucleus to
understand the structure of all matter in the Universe, including human be-
ings and the stars. The experiment will help scientists analyse particle in-
teractions that produce gamma rays, which are also commonly used for
their penetrating properties in medical diagnostics and treatments such as
PET scans and radiation therapy. Scientists will use these interactions — and
the energy required to make them — to detect rare “exotic” nuclei. These are
formed by nuclear reactions, which occur in the heart of stars as well as the
large accelerator facilities used to study them on earth. Exotic nuclei are
difficult to detect and consist of extreme proton and neutron ratios, mak-
ing them highly unstable. The new experiment will help scientists under-
stand why some nuclei are more stable than others and why they have a
wide variety of different shapes.




Speech patterns

1s difficult Horo Baxxko 3p03yMiTH.
He |iseasy to understand. Horo 5ierko 3p03yMiTHu.
1s impossible Horo HeMOKIUBO 3pO3yMITH.

1. Say whether these statements are TRUE or FALSE.

1. The Liverpool scientists are designing a new telescope.

2. The experiment will help scientists analyse particle interactions.
3. Scientists will use these interactions to detect “exotic” flowers.

2. Give English equivalents of the following word combinations:

HaJ3BUYAMHO YYTJIWBUN 1HJIUKATOP, MDKHAPOJHUM MPOEKT, BIIOUTKH
NaNbIliB, aTOMHE SAPO, CTPYKTYpa Marepii, B3a€EMOAisl YaCTUHOK, MEIUIHA
JIIaTHOCTHKA, SJIEPHI peakilii, HECTIMKI eK30THYHI sJpa, PI3HOMAaHITHI

dbopmu.

3. Match the definitions and the following terms:

a) the positively charged atomic particle presented 1) radiation
in all atomic nuclei

b) a nuclear particle (a proton or neutron) 2) a nucleon

c¢) an uncharged atomic particle that is nearly equal | 3) a particle accel-
in mass to the proton erator

d) a device that accelerate charged particles by 4) a nucleus

magnetic or electric fields

e) the converting of nuclear mass to energy 5) a nuclear reaction

f) the central part of an atom that comprises nearly | 6) a proton
all of the atomic mass

g) the emission or transfer of radiant energy such as | 7) a neutron
particles, electromagnetic waves, sound etc

4. Give synonyms to the following words:
sensitive, a project, a universe, an experiment, matter, to help, commonly,
to detect, rare, different.




Grammar Practice
1. Give other examples of words with the same plural forms.

nucleus — nuclei

criterion - criteria

alga — algae

index — indices

datum — data

Crisis - crises

2. Change the following sentences using passive construction.

1. Scientists at the University of Liverpool are constructing highly sensitive
detectors. 2. Italian researchers carry out the experiment which aims to cre-
ate a “fingerprint” of the inside of the atomic nucleus. 3. Scientists analyse
particle interactions that produce gamma rays. 4. Diagnosticians commonly
use them in radiation therapy. 5. Scientists will use these interactions to
detect unstable exotic nuclei.

3. Put S special questions to the text.

2. SOUND WAVES SAVE ROADS

to repair PEMOHTYBaTH enhancement 301TbIIICHHS

to the tune of B pO3Mipi to uncover PO3KpHUBaTH

to be underway | mpoBOAUTHUCH to prevent 3arobiraru
quality AKICTB educated OOrpyHTOBaHHMA
robustly MIITHO a guess MIPUITY IEHHS
to reveal BUSIBIISITH to respond BIAMNOBIIATH
underneath 1T to suppose MIPUITYCKATH

to entail BUKJIUKATH previous nonepeaHin

Every year European roads are built and repaired to the tune of several bil-
lion Euros. Intensive efforts are underway all over the world to get “more
roads for your money” by developing better methods for both design and
quality control of materials. One problem is that today there are no good
methods for checking how robustly and safely the roads were built. There-




fore they often don’t last as long as they were supposed to and more money
has to go to road construction. But now a young scientist has developed a
method where sound waves can reveal what a road looks like underneath
and thereby show whether it is being properly built. According to the
Swedish Road Administration, the method, which is expected to become
the new standard, may entail major quality enhancements and cost savings.
Damage to bridges, tunnels, dams, and nuclear power plants can be uncov-
ered using this technology and dangerous accidents can thereby be pre-
vented. Today most prognoses are based on educated guesses from previ-
ous experience, which often prove to be wrong. Since a road consists of
many different materials — gravel, bitumen, air, water — it’s difficult to pre-
dict how it will respond to future traffic and environmental loads. Because
roads, unlike buildings, for instance, are “built into” the ground, it’s hard to
inspect them visually.

Speech patterns
both ... and K ..., TaK 1 ...
I like both mathematics and phys- | MeHi mojo6aeTbcst 1 MaTemMaTHKa, 1
ics. ¢i3uka.
proves a good BusiBisieTbest, 0 BIH XOPOIIHA

He | appears | to be

sportsman. CIIOPTCMCH.
turns

1. Say whether these statements are TRUE or FALSE.

1. There are lots of methods to check how roads are built.

2. The method for checking the road condition was developed by a group
of experienced scientists.

3. It’s difficult to predict the future state of a road because it is made of
many different materials.

2. Give synonyms to the following words from the text:
to build, several, a method, good, to expect, prognosis, to respond, to in-
spect.




3. Match the English word combinations and their Ukrainian equiva-

lents:

a) dangerous accident 1) momepemHiit 10CBiA

b) previous experience 2) oOrpyHTOBaHI NMPUITYIICHHS
c) educated guesses 3) mepeBaHTAXKCHHS JOBKULISA

d) intensive efforts 4) >xaxJIMB1 HEUIACHI BUMTAJIKU

e) quality enhancement 5) aToMHa eIeKTPOCTaHITIs

f) nuclear power plant 6) peTeNbHi 3yCHILIA

g) environmental loads 7) 3pOCTaHHA AKOCTi

4. Translate the words of the same root.

Construct a “word-flower” using suffixes to
-ent -er -ness

form derivatives of the word “zo differ”.

Cross out the unnecessary “petals”. -or

1) qualitative, quality; differ -ing

3) safely, safeness, safety, safe;

4) robust, robustness, robustly; _ently —entiate

5) properly, proper, property;
6) inspect, inspector, inspection.

-ential

Grammar Practice

1. Make the plural forms for the following words:

prognosis, analysis, basis, crisis, appendix, alumnus, alga, criterion, datum,
index, medium, nucleus, phenomenon, radius, spectrum, vita.

2. Find all the occurrences of the Passive Voice in the text and define
the tense of the verb forms.

3. Use the required form of the verbs in brackets.

Several billion Euros (to spend) every year on the building and repairing of
European roads. Intensive efforts (to make) to improve the methods for
quality control of materials. A new method of using sound waves already
(to develop) by a young scientist. The introduction of this technology (to
prevent) horrible accidents.



4. Find all the occurrences of the verb “fo be” in the text and explain
their functions.

3. WHAT IS THE VOLUME & CHEMICAL COMPOSITION OF

BLOOD?
approximately | mpuGau3HO adipose TBapUHHUM KUP
to suspend 3aBUCATH tissue Oion. TKAaHMHA
suspension cycniensis, 3aBuch | cellular KJIITUHHUAM
a platelet TPOMOOIIUT remainder 3QJIMIIIOK, peliTa
bottom HYDKHIN to dissolve PO3UUHATHU(CS)
abundant XiM. IOMMMPEHUH | a coat Me0. 000JI0HKa
straw-colored | Oig0->)KOBTHIA bufty KOBTHUI

Blood is slightly more dense and approximately 3-4 times more vis-
cous than water. Blood consists of cells which are suspended in a liquid. As
with other suspensions, the components of blood can be separated by fil-
tration, however, the most common method of separating blood is to centri-
fuge (spin) it. Three layers are visible in centrifuged blood. The straw-
colored liquid portion, called plasma, forms at the top (~55%). A thin
cream-colored layer, called the buffy coat, forms below the plasma. The
buffy coat consists of white blood cells and platelets. The red blood cells
form the heavy bottom portion of the separated mixture (~45%).

Blood volume is variable, but tends to be about 8% of body weight.
Factors such as body size, amount of adipose tissue, and electrolyte con-
centrations all affect volume. The average adult has about 5 liters of blood.

Blood consists of cellular material (99% red blood cells, with white
blood cells and platelets making up the remainder), water, amino acids,
proteins, carbohydrates, lipids, hormones, vitamins, electrolytes, dissolved
gases, and cellular wastes. Each red blood cell is about 1/3 hemoglobin, by
volume. Plasma is about 92% water, with plasma proteins as the most
abundant solutes. The main plasma protein groups are albumins, globulins,
and fibrinogens. The primary blood gases are oxygen, carbon dioxide, and
nitrogen.

10




Speech patterns

tend to be SIK MIPaBUJI0
It tends to be cold at night. Sk npaBMII0, y HOY1 POXOJIOTHO.
as with other AK i iHmmi
As with other suspensions, the Ak i iHwi cycnensii, KOMIIOHEHTH
components of blood can be sepa- | KpoBi MOXyTh OyTH pO3aLI€HI 32
rated by filtration. JIONIOMOT 010 (piIbTparLii

1. Write English equivalents of the following word combinations:
HANOUIBII MOUIMpPEHAa PO3YMHHA PEUYOBHHA, OCHOBHI TPYMNH IUIa3Mu OLjKa,
XIMIYHUH CKJIaJ KPOB1, HAWOLIBII MOMUPEHUN METO]T MOJILTY KPOBI, piuHA
OJ11710-)KOBTOTO KOJIOPY, KPEMOBMM TOHKHM Iap, OOOJOHKA >KOBTOTO
KOJIbOPY, PO3YMHEHI Tra3u, Oull Ta 4YepBOHI KIITUHU KpOBi, >KHpPOBa
TKaHMHA, Ba)KKA HKHS YaCTUHA, PO3JLJICHA CYMIIII.

| | 2. Find synonyms and antonyms for the follow-

ing words. Complete the puzzle inserting the

words into the rows.

Dense, white, viscous, common, layer, average,

heavy, main, weight.

< = | |2 | =B |e |=]|e

3. Complete the following sentences to write a summary of the text.
1. The text is devoted to ...

2. The aim is to convince a reader ...

3. The major attention is paid to ...

4. The main conclusion is ...

Grammar Practice

1. Find all occurrences of the verb “fo be” in the text and explain their
functions.
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2. Find Adjectives with different suffixes in the text and put them into
several lists according to the suffix. Translate them.

3. Find Adjectives in different degrees of comparison in the text and
give two other forms.

4. COMPUTERIZED SCHEDULING FOR AIRPORTS

an approach | miaxiz decision pIlICHHS

a delay 3aTpUMKa observation CIIOCTEPEIKECHHS

handling 00poOka experience JOCB1]T

to aim MaTu HaMip furthermore | 6inbII TOTO

scheduling |kanengapue search engine |moIurykoBa MalimHa
TUTaHYBaHHS

assignment |mpuU3HAYEHHS to enhance 30UTBIITYBAaTH

to affect BILIMBATH crucially 3HAYHO; KPUTUYHO

capable 3IaTHHUM vital KUTTEBO BAKITUBUMA

manually |BpyuHy given 3a YMOBH, 3 YpaxXyBaHHSIM

staff poOiTHUKH; mTaT |to predict MIPOTHO3YBATH

A new computerised approach to airport operations is being developed that
will reduce delays, speed up baggage handling and decrease pollution. The
research work aims to computerise and co-ordinate four key areas of airport
operations: scheduling of airplanes taking-off and landing, gate assignment
and baggage handling. The end result will be a prototype search engine ca-
pable of analysing the many billions of possible scheduling combinations
so as to provide the best advice to the controllers, who decide where in the
airport to send planes. Currently these four aspects of airport operations
are, in most cases, organised manually by highly skilled staff making deci-
sions based on observations, reports and their experience. Furthermore,
each activity is run in isolation from the others, which allows the potential
for any difficulties in operations in one area to affect another. This can lead
to delays snowballing. As well as enhancing the experience for passengers,
crucially, the improvements in scheduling will reduce pollution by mini-
mising the time planes are on the ground with engines running. This could

12




save thousands of litres of aviation fuel every year, a vital improvement
given the growth in air travel predicted in the coming years.

Speech patterns
Make vs. Do
a decision npuiMaTH pileHHs
a mistake pOOUTH TOMUIIKH
a bed 3acCTWJIaTU TOCTLIb
a nest BUTH THI3JICUYKO
notes 3aHOTOBYBATH
to make — : -
a film 3HIMATH QiIBM
money 3apo0JIsATH TPOIIi
a plan CKJIaJaTy TUIaH
friends NOTOBApUIIYBATH
a date NpU3HAYaTU MOOAYEHHS
right (wrong) BUMHATH J100pe (IOTaHo)
work (duty, task) |BukoHyBaTH poOOTY (000B’SI3KH, 3aBAAHHS)
miracles poOuTH nuBa
a favour 3pOOUTH MOCIYTY
good (harm) MPUHOCUTHU KOPUCTH (IIKOY)
to do credit poouTH 4ecTh
lecturing YUTATH JEKIII{

a sum (a problem) |BupimryBaru 3aaadi

the room npudupaTH KIMHATY
one’s hair pOOUTH 3a4ICKY
sightseeing OTJISAIaTH BU3HAYHI MICIIs

1. Say whether the following statements are TRUE or FALSE.

1. The aim of the research work is computerising passengers’ check-in.

2. The main operations in the airport are made unattended.

3. The changes in the airport control may increase the time planes are on
the ground.

13



2. Give synonyms to the following words:
to reduce, to speed up, handling, research, area, prototype, to provide, cur-
rently, skilled, observation, activity, to allow, to enhance, vital.

3. Choose one of the options to fill in the gaps.

1. You can have this job only if you have enough
a) experiment b) experience ¢) examination
2. He always follows his parents’

a) decrease b) device c¢) advice

3. Most cars use an internal combustion .

a) engineer b) engine c) engineering

4. Nobody can  his fate.

a) predict b) prepay c) prepare

5. Water ___ has caused the death of fish and other aquatic organisms.
a) scheduling b) improvement c) pollution

4. Find the words in the text that correspond to the following defini-
tions:

1) a heavier-than-air powered flying vehicle with fixed wings; 2) an ac-
count prepared for the benefit of others, e.g. one that provides information
obtained through investigation; 3) systematic investigation to establish
facts or principles or to collect information on a subject; 4) suitcases, bags,
etc., packed for a journey; 5) to act upon or influence; 6) to intensify or in-
crease in quality, value or power.

Grammar practice
1. Find all the occurrences of Passive Voice in the text and define the

tense of the predicate.

2. Find all the occurrences of the verb “zo be” in the text. Define their
functions.

3. Find all the words ending in -s in the text. Put them into two lists:
1) Plural of the Noun; 2) Present Indefinite form of the Verb (3™ person).

14



5. RED WINE BY-PRODUCTS TURN INTO YOGHURT,
CHOCOLATES, CREAMS AND MORE

a conversation | po3MoBa powder HOPOIIOK

a benefit nepesara to preserve 30epiratu
by-product noOiYHUN TPOAYKT | a property BJIACTUBICTh
to discard BUKUJATU to prevent 3ano0iratu
to reason MipKyBaTu inflammation 3aMaJIeHHs
a goodness MTOKUBHI SKOCTI1 to develop PO3p00IATH
to consume CIOKMBATU a wrinkle 3MOpUIKa

Two years ago, a group of friends were enjoying a glass of wine in the
Mosel region in south-west Germany when their conversation turned to the
health benefits of the drink. During the fermentation process of making
wine, by-products are often discarded as waste and the friends reasoned
that since these by-products contain the goodness of wine in an even more
concentrated form, and without the alcohol, shouldn’t it be more often used
and consumed by humans? One of the friends was Bernd Diehl, the 48-
year-old co-owner of a German chemical analysis company called Spectral
Service. He proposed a method of turning the by-products into a powder
preserving as many of the natural, healthy properties of wine as possible —
the proteins, B vitamins, minerals and polyphenols, which are thought to
prevent heart or circulation diseases, inflammation and thrombosis. As
well as developing wine powder, the company also wants to test their pow-
ders in different kinds of products — in both food and drink, as well as in
make-up. Skin creams using the powder are rather effective and some wine
properties can be good for the skin, including having anti-wrinkle effects.

Speech patterns

are thought BBaxaroTh, 10 CTUIBHUKOBI
Cell g to be harmful to our ) ,

are considered Tene(OoHN MIKIATHUB1 IS
phones : health. ,

are believed HAIIOro 3/I0POB’sl.

1. Say whether the following statements are TRUE or FALSE.
1. When wine is made, its by-products are usually used again.

15




2. Bernd Diehl is a co-owner of a garage.
3. The chemical company is planning to use the wine-powder in cosmetics.

2. Give synonyms to the following words from the text:
a region, a conversation, to discard, a company, to propose, to preserve, a
property, to test.

3. Give your own definitions to the following words:
wine, by-product, powder, vitamin, food, skin, disease.

4. Put the sentences into correct order.

1. The company Spectral Service developed a technology of producing
healthy additives to many kinds of food and drink products.

2. One of the friends proposed a method of turning by-products of wine
into powder.

3. Some people met to have a glass of wine.

4. The company tried to use the wine-powder in cosmetic products.

5. The friends noted that by-products of wine are discarded in vain.

5. Choose one of the options to fill in the gaps.

1. We __ our staying in this hotel very much.

a) endured b) enjoyed c) enclosed

2. Babies cannot take pills. You should grind the pill into  and mix it
with liquid to give it to a child.

a) power  b) pour c) powder

3. This heater  much electricity.

a) consumes b) costumes c) constitutes

4. Special clothing  Polar researchers from overcooling.
a) prescribes b) prevents ¢) predicts

Grammar Practice
1. Try to explain the use of all the articles in the text. Note that some
nouns are used without articles. Why?
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2. Find combinations Preposition+Noun in the text. Put them into two
lists: a) combinations where the preposition is translated as a correspond-
ing preposition; b) combinations where the preposition is rendered in a dif-
ferent way.

3. Find all -ed verb forms in the text. Define their functions.

6. WHY DO CUT APPLES, PEARS, BANANAS AND POTATOES

TURN BROWN?
to bruise IIOM’SITH, IIOOUTH oxidation OKHCJIECHHS
rust ipxa cutlery HO>KOB1 BUpOOH
preservative 3aXUCHUM corrosion pxa
sulfur dioxide | cipuanuii anrigpuyg | oxides OKCUJIU
tyrosine TUPO3UH rate HIBUJIKICTh

Apples and other products (e.g., pears, bananas, peaches, potatoes)
contain an enzyme (called polyphenol oxidase or tyrosinase) that reacts
with oxygen and iron-containing phenols that are also found in the apple.
The oxidation reaction basically forms a sort of rust on the surface of the
fruit. You see the browning when the fruit is cut or bruised because these
actions damage the cells in the fruit, allowing oxygen in the air to react
with the enzyme and other chemicals.

The reaction can be slowed or prevented by inactivating the enzyme
with heat (cooking), reducing the pH on the surface of the fruit (by adding
lemon juice or another acid), reducing the amount of available oxygen (by
putting cut fruit under water or vacuum packing it), or by adding certain
preservative chemicals (like sulfur dioxide). On the other hand, using cut-
lery that has some corrosion (as is seen with lower quality steel knives) can
increase the rate and amount of the browning by making more iron salts
available for the reaction.

Speech patterns
to prevent by + Gerund 3anmo0irTu MJIAXOM 40T0Ch
The reaction can be slowed or [{ro peakiiro MOKHA yIOBUTEHUTH UM
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prevented by inactivating the en- | 3ano0irTu iif HUIsIXOM AeakTUBALi

zyme with heat.

€H3UMIB TEIUIOM.

to prevent from + Gerund 3aIUKOAUTH YOMYCh

Nothing can prevent him from Himo He Moke 3alIKoIuTH Homy J10-

achieving his goal.

CSAT'THU CBOC1 METH.

1. Complete the crossword using the words from the text:

2

Horizontally:

1) any of various alloys based on iron containing

carbon; 2) a clear colourless tasteless odourless

liquid that is a neutral substance, an effective sol-

vent for many compounds, and is used as a stan-

dard for many physical properties.

Vertically:
1) a white powder or colourless crystalline solid,
consisting mainly of sodium chloride; 2) a com-

mon light yellow chemical substance that burns with a very strong unpleas-

ant smell, and is used in drugs, explosives, and industry; 3) any substance

that dissociates in water to yield a sour corrosive solution containing hy-

drogen ions, having a pH of less than 7, and turning litmus red; 4) a malle-

able ductile silvery-white ferromagnetic metallic element widely used for

structural and engineering purposes.

2. Answer the questions.
1. What fruits and vegetables contain the enzyme called polyphenol oxi-

dase? 2. What happens (chemically) when we cut a fruit? 3. What colour is

rust? 4. Does rusty cutlery affect the rate of the oxidation? 5. How can the

process of fruit oxidation be prevented?

3. Find the definitions of each of the following words:

1) rust

a) the reaction of a substance with oxygen or another
oxidizing agent;

2) sulfur dioxide

b) to combine with oxygen (iron rust because it is oxi-
dized by exposure to the air;
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3) to preserve ¢) a colorless odorless gaseous chemical element that is
found 1n the air;

4) oxidation d) a reddish brown color;

5) to oxidize e) a heavy pungent toxic gas that is used esp. in bleach-
ing, as a preservative, and as a refrigerant, and is a ma-
jor air pollution;

6) oxygen f) to keep from decaying, e.g. to process food to pre-
vent spoilage.

4. Fill in the gaps with the words from the text using the appropriate
form: to prevent, amount, available, surface, to contain, to reduce, to in-
crease.

1. This medicine is ____ only on doctor’s prescription.

2. Lately, the number of telephone calls has  dramatically.

3. A stumble may ___ afall.

4. Serious efforts should be made to  unemployment.

5. His essay __ many faults in grammar.

6. This company doubles the  of gas deliveries each year.

7. Many animal and plant species have vanished from the _ of the globe
for ever.

Grammar Practice

1. Change the prepositionless terminological complexes into the prepo-
sitional ones. Translate them into Ukrainian.

Carbon monoxide, hydrogen chloride, nitrogen oxide, zinc chloride, sulfur
dioxide, manganese dioxide.

2. Find all the occurrences of the Passive Voice in the text and define
the tense of the predicate.

3. Find all the words ending in -s in the text. Put them into two lists:
1) Plural of the Noun; 2) Present Indefinite form of the Verb (3™ person).
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7.1S THERE REALLY A CHEMISTRY OF LOVE?

love potion mo0oBHUM Hamiil | pounding heart | cuiibHe ceprieOUTTs
attraction npuBabIMBICT infatuation MajKa 3aKOXaHICTh
raw ICTUHHUN meanwhile THM 4acOM

lust MPUCTPACTh benefit nepesara

sweaty palms | miTHI 1070H1 infidelity HEBIpa, HEJOBIP s
to blame 3BUHYBauyBaTu suppression CTPUMYBaHHS

to abandon BIIMOBHUTHCS Bil | to seek IIyKaTu

I don’t think there are any magic love potions that you can use to make
someone fall in love, but chemistry does play an important role in how a
relationship progresses. First, there’s attraction. Nonverbal communication
plays a big part in initial attraction and some of this communication may
involve pheromones, a form of chemical communication. Did you know
that raw lust is characterized by high levels of testosterone? The sweaty
palms and pounding heart of infatuation are caused by higher than normal
levels of norepinepherine. Meanwhile, the “high” of being in love is due to
a rush of phenylethylamine and dopamine. All is not lost once the honey-
moon is over. Lasting love confers chemical benefits in the form of stabi-
lized production of serotonin and oxytocin. Can infidelity be blamed on
chemistry? Perhaps, in part. Researchers have found that suppression of
vasopressin can cause males (voles, anyway) to abandon their love nest and
seek new mates. Hey, you gotta have chemistry!

Speech patterns

In part (partially, partly) YaCTKOBO

This alloy is made in part (partly) | Lleil cruiaB yacTkoBO CKIaAaeThCs 3

of base metals. HEOJIaropoAHNX METAIB.

You gotta have (you got to have) | Bu noBunHiI maTu ...

You gotta have chemistry! Bu 060B’s13k0BO TOBHHHI MaTH
X1Mito!

1. Do you agree that there really exists a chemistry of love? Give your
arguments.
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2. Make dialogues of two friends based on the text.

3. Find in the text and give the definitions of the following words:
attraction, relationship, infatuation, a honeymoon, lust.

Grammar Practice

1. Change the following sentences from active to passive voice making
disjunctive or general questions.

1. You can’t use magic love potions to make someone fall in love.

2. Chemistry can play an important role in the relationship.

3. Some of nonverbal communication may involve pheromones.

4. High levels of testosterone characterize raw lust.

5. High levels of norepinepherine can cause the sweaty palms and pound-
ing heart.

2. Find all the introductory words in the text. What other words with
the same function do you know?

3. Find all the occurrences of the verb “f0 do” in the text. Define their
functions.

8. NEW MODEL MAY HELP SCIENTISTS PREDICT AND
PREVENT INFLUENZA OUTBREAKS

influenza TpHII to substitute 3aMIIaTH

an outbreak panToBHii movarok | to evade YHUKATH (4020Cb)
to affect BILJIMBATH HA defense 3aXHCT

strain Oion. mITam to spread PO3MOBCIOKYBATH
to combat o6opotucs likelihood IMOBIPHICTb
immunization | IMyHI3aIlis to remain 3aJIUIIATUCS

to assess OILIIHIOBATHU rate IHTEHCUBHICTD

to evolve pO3BUBaTHUCA findings oJieprKaHi JJaHl

Each year, the influenza virus evolves. And each year, public health offi-
cials try to predict what the new strain will be and how it will affect the
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population in order to combat it. The paper, published in the journal Sci-
ence, shows the relationship between the evolution of the virus and immu-
nization rates needed to prevent an outbreak in the population. These find-
ings can help to prevent future outbreaks. Public health officials will be
able to assess the usefulness of a vaccine based upon its relationship to the
current influenza strain and the population’s immunity level. Through pre-
vious vaccinations or infections with earlier strains of the influenza virus,
many individuals already have some level of immunity. The influenza virus
is continually evolving, however. By substituting different amino acids at
key molecular points, the virus increases its chances of evading the im-
mune system’s defenses, allowing it to reproduce and spread. As the num-
ber of amino acid differences between a new strain and the strain an indi-
vidual was vaccinated against increases, the likelithood of becoming in-
fected increases, as does the likelihood of becoming infectious and the
length of time the individual will remain infectious. These factors combine
to increase the chance of an outbreak in the population.

Speech patterns

in order to do smth. 100 moch 3poouUTH

In order to confirm his hypothesis, | lllo6 miaTBEpANTH CBOIO T1OTE3Y,
the scientist made hundreds of ex- | BueHui IPOBIB COTHI €KCIIEPUMEHTIB.
periments.

The likelihood of becoming in- 3pocTtae BIpOT1IHICTb OyTH 3apaxe-
fected increases, as does the like- | HuM, 5K 1 BIpOTiAHICTh CTaTH HOCIEM
lihood of becoming infectious. 1H}eKIi.

1. Say whether these statements are TRUE or FALSE.

1. The article discusses the virus of AIDS.

2. The research shows the dependence of immunization rates and the evolu-
tion of the virus.

3. The virus is not evolving any more.
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2. Give English equivalents for the following word combinations:
3aXUCT IMYHHO1 CHUCTEMU; MOTMEPEAHS BaKIMHAILIISI; CY9aCHU IITaM TPUITY;
TEeMIT 1MYHi3allii; aMIHOKHCJIOTH, pIBEHb IMYyHITETy HACEJEHHS; BIpycC
IpUIy; JIep>KaBHI CaHITapHl CIYy>KOOBLI; WMOBIPHICTH 3pOCTaHHSA 3apa-
KECHHSL.

3. Give antonyms to the following words:
different, individual, to spread, to increase, to allow, to combine, previous,
useful, to remain.

4. Write a list of keywords of the text.

Grammar Practice

1. Give as many derivatives as possible of the following words and
translate them into Ukrainian:

continually, public, official, different, length, infection, combine, health.

2. Change the following sentences into negative.

1. The influenza virus evolves.

2. These findings can help to prevent future outbreaks.

3. Public health officials will be able to assess the usefulness of a vaccine.
4. The paper was published in the scientific journal.

3. Find all the occurrences of the words ending -s in the text and ex-
plain their functions.

9. FIRST DNA MOLECULE MADE ALMOST ENTIRELY OF

ARTIFICIAL PARTS
entirely ITKOM variety PI3HOMaHITHICTh
artificial MITYYHUN a cell KJIITHHA
an improvement | BIIOCKOHAJIEHHS to craft BUT'OTOBJISITU
a gene reH equipment YCTaTKyBaHHS
to extend PO3LIUPUTH a framework Kapkac; pama
capability 3/1aTHICTh a strand cMyTa
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a blueprint KOTIis to resemble HarajayBaTu

a set HaO1p; MHOXMHA | triple-stranded | Tpu-cnipaibHMit

Chemists in Japan report development of the world’s first DNA molecule
made almost entirely of artificial parts. The finding could lead to improve-
ments in gene therapy, futuristic nano-sized computers, and other high-tech
advances, they say. Scientists have tried for years to develop artificial ver-
sions of DNA in order to extend its amazing information storage capabili-
ties. As the genetic blueprint of all life forms, DNA uses the same set of
four basic building blocks, known as bases, to code for a variety of proteins
used in cell functioning and development. Until now, scientists have only
been able to craft DNA molecules with one or a few artificial parts, includ-
ing certain bases. The researchers from Japan used high-tech DNA synthe-
sis equipment to connect together four entirely new, artificial bases inside
the sugar-based framework of a DNA molecule. This resulted in unusually
stable, double-stranded structures resembling natural DNA. Like natural
DNA, the new structures were right-handed and some easily formed triple-
stranded structures. The unique chemistry of these structures and their high
stability offer unprecedented possibilities for developing new biotech mate-
rials and applications.

Speech patterns

result in NMPU3BOANTH 105 BUKJINKATH
Heavy rains resulted in floods. CuiipHI 0111 BUKJIUKAJIU OBEHI.
result from OyTH HACJIIKOM 40I0Ch

The road accident resulted from the | lopoxns aBapis BUHMKIIA Yepe3

thick fog. TYCTHUM TyMaH.

1. Say whether the following statements are TRUE or FALSE.

1. Chemists from Japan have developed a molecule of water.

2. Scientists have never been able to create DNA with any artificial part.
3. The new structures are rather unstable.
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2. Give synonyms to the following words:
entirely, artificial, to extend, capability, basic, to craft, certain, to use, to
connect, to resemble, to offer.

3. Answer the questions.

1. What was the purpose of creating an absolutely artificial DNA? 2. How
many building blocks does DNA use to code genetics of all life forms?
3. Was the artificial DNA absolutely similar to a natural one? 4. What
properties make the artificial DNA so attractive?

4. Fill in the gaps with the words from the text.

1. A of water consists of two atoms of hydrogen and one atom of oxy-
gen.

2. The Internet is a global system of interconnected _ networks.

3. The s the basic structural and functional unit of all known living
organisms.

4. Modern aircrafts are fitted with sensitive electronic __ which can be

affected by mobile phones and other electronic appliances carried by pas-
sengers.
5. Computer data ___is often referred to as computer memory.

Grammar practice
1. Find predicates in all the sentences of the text and define their
tenses. Try to explain their use.

2. Find all -ed verb forms in the text and explain their functions.

3. Write down from the text all the Adjectives with different suffixes.
Translate them into your native language.

10. IMPROVED REDOX FLOW BATTERIES FOR ELECTRIC
CARS

redox (reduction- | OKHCTIOBAJIbHO- | a storage CXOBHIIIE;

oxidation) BiJIHOBHHI aKyMYJIFOBaHHS
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increasingly BCE OLTBIIIE to recharge nepe3apspKaTu
to envisage nepeadayaTu a gas station | OeH303ampaBKa
to overcome noaoJiaTu to pump out | BUKadyBaTH

a hurdle nepenoHa a solar plant | consiuna GaTapest

A new type of redox flow battery presents a huge advantage for electric
cars. Electric mobility is becoming increasingly important. The German
government’s ambitious plan envisages one million electric cars being sold
in Germany by the year 2020. Until then, however, researchers still have to
overcome some hurdles, such as the question of energy storage. Lithium-
ion batteries offer a possible solution, but it takes hours to charge them —
time that an automobile driver doesn’t have when on the road. Researchers
from the Fraunhofer Institute for Chemical Technology in Pfinztal near
Karlsruhe see an alternative in redox flow batteries. These batteries are
based on fluid electrolytes. They can therefore be recharged at the gas sta-
tion in a few minutes — the discharged electrolyte is simply pumped out and
replaced with recharged fluid. The pumped-off electrolyte can be recharged
at the gas station, e.g. using a wind turbine or solar plant.

Speech patterns

It takes 3aiimae; moTpiOHO

It takes me an hour and a half to get | lopora g0 yHiBepcutery 3aiiMae y
to the University. MEHE MIBTOPHU T'OJIUHU.

How much wool does it take to CKimpKH IOTPIOHO BOBHH, TI00 3pO-
make a sweater? outu cBetpa?

1. Say whether these statements are TRUE or FALSE.

1. The German government predicts that one thousand electric cars will be
sold in Germany in the year 2020.

2. Lithium-ion batteries can be recharged very quickly.

3. Redox flow batteries will be charged at the gas station in a few minutes.
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2. Answer the questions.

1. What type of batteries are they going to use in electric cars in Germany?
2. What is the main problem of using electric cars now? 3. What batteries
are used for electric cars now? Is there any problem of using them? 4. What
forms the basis for flow batteries? 5. What is done with the contents of
these batteries at a gas station? 6. What kinds of “green” energy sources are
used to recharge the electrolyte from the batteries?

3. Find the words in the text that correspond to the following descrip-
tions:

1) extremely large in size, amount, or scope; 2) an obstacle to be overcome;
3) to substitute a person or thing which has ceased to fulfill its function for
another one; 4)a possibility of choice, especially between two things;
5) the executive policy-making body of a political unit or a state; 6) having
a strong desire for success or achievement; 7) a specific answer to or a way
of answering a problem.

4. Give synonyms to the following words from the text:
a type, important, to envisage, a researcher, a hurdle, energy, fluid, for ex-
ample.

5. Render the meaning of the text in two or three sentences using the
words: to envisage, storage, a hurdle, to recharge, to replace, a gas station.

Grammar Practice

1. Put all possible questions to the following sentences.

1. Flow batteries can be recharged at the gas station in a few minutes.

2. The German government predicts that in the year 2020 a million electric
cars will be sold in Germany.

2. Find all the occurrences of Modal Verbs in the text. Explain their
functions.
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3. Find all Prepositions in the text. Compose a sentence of your own
using each preposition with the same meaning.

11. WHY ARE BABIES BORN WITH BLUE EYES?

to inherit |ycmankyBaru a blood vessel |kpoBoHOCHa cyuHa

to deposit | 1aBatu ocan stable CTaOUIbHUM, CTIAKUN

an iris paayxHa 000JIOHKA OKa |to experience |3a3HaBaTu

exposure |Imii1aBaHHs to affect BILUIMBATU

albinism |ane0iHi3M, BincyTHICTH |cut-and-dried |mock BcTaHOBIEHE pa3

MICMEHTY B HIKIp1 1 Ha3aBX M, ToTMa

You inherit your eye color from your parents, but no matter what the
color is now, it may have been blue when you were born. Why? Melanin,
the brown pigment molecule that colors your skin, hair, and eyes, hadn’t
been fully deposited in the irises of your eyes or darkened by exposure to
ultraviolet light. The iris is the colored part of the eye that controls the
amount of light that is allowed to enter. Some other animals are born with
blue eyes, too, such as kittens.

Melanin is a protein. Like other proteins, the amount and type you get
is coded in your genes. Irises containing a large amount of melanin appear
black or brown. Less melanin produces green, gray, or light brown eyes. If
your eyes contain very small amounts of melanin, they will appear blue
or light gray. People with albinism have no melanin in their irises and their
eyes may appear pink because the blood vessels in the back of their eyes
reflect light.

Melanin production generally increases during the first year of a
baby’s life, leading to a deepening of eye color. The color is often stable by
about 6 months of age. However, several factors can affect eye color, in-
cluding use of certain medications and environmental factors. Some people
experience changes in eye color over the course of their lives. People can
have eyes of two colors. Even the genetics of eye color inheritance isn’t as
cut-and-dried as was once thought, as blue-eyed parents have been known
(rarely) to have a brown-eyed child!
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Speech patterns

If + Present ..., ... will + V ...

If your eyes contain very small ko y Bammx ovax 0yae MiCTUTHCS

amounts of melanin, they will ap- | qyxe Masia KUIbKICTh MEJIaHIHY, BOHH

pear blue or light gray. BUSABJISITbCS OJTaKUTHUMH UM CBITJIO-
CipuMH.

1. Say whether these statements are TRUE or FALSE.

1. The eye color is inherited from the parents, but it may change during the
first year of a baby’s life.

2. The iris is the colored part of the eye that doesn’t control the amount of
light that is allowed to enter.

3. The larger the amount of melanin, the lighter the color of eyes.

4. People with albinism have no melanin in their irises.

5. People cannot have eyes of two colors.

‘1 ‘ ‘ ‘ 2. Guess the terms from the text corre-
2 sponding to the following definitions to

3| complete the rows of the puzzle. In one of
4 the columns read a key word:
S 1) coloring matter; 2)the organ of sight of

animals, containing light-sensitive cells; 3) an
‘ ‘ ‘ ‘ attribute of things that results from the light

7

they reflect, transmit, or emit; 4) a person or nonhuman mammal lacking
coloring matter in the skin, hair, and eyes; 5) a branch of biology dealing
with heredity and variation; 6) the colored part around the pupil of an eye;
7) to receive something from one’s ancestors.

Grammar Practice

1. Find the modal verbs and their equivalents in the text and define
their meaning:

a) ability, b) possibility, ¢) permission or d) hypothetical possibility.
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2. Write down special questions to the sentences from the text with the
Modal Verbs using their equivalents.

3. Find all -ed verb forms in the text. Define their functions.

12. WHAT ELEMENTS AND CHEMICAL COMPOUNDS ARE THE

MOST POISONOUS?

nutritional | xap4oBuii within y MekKax
truly HaCIpaBi susceptibility CIPUMHSATINBICTD
exposure miaiaBaHHs yet NpOTe, OJTHAK
to excrete | BUAUIATH otherwise B IHIIIOMY BUIIAJIKY
toxicity OTPYHHICTh man-made MITYYHUN
deadly CMEpPTENHHO to encounter 3yCTPITHCS, CTUKATHUCS

HeOe3neyHui

Have you ever wondered which elements are toxic? Everything is
toxic if the dose is high enough. This is a short list of elements that have no
nutritional value, even in trace amounts. Some of these elements accumu-
late in the body, so there is no truly safe exposure limit for those elements
(e.g., lead, mercury). Bartum and aluminum are examples of elements
which can be excreted, at least to a certain extent. Most of these elements
are metals. The man-made elements are radioactive and toxic whether they
are metals or not: Aluminum, Antimony, Arsenic (metalloid), Barium, Be-
ryllium, Cadmium, Lead, Mercury, Osmium and others. Radioactive met-
als: Polonium (metalloid), Thorium, Radium, Uranium, Transuranium ele-
ments (e.g., polonium, americium), Radioactive isotopes of metals that
might not otherwise be highly toxic (e.g., cobalt — 60, strontium — 90).

When you get right down to what the most poisonous chemical com-
pound is, we may say that everything is poisonous. Water will kill you if
you drink too much of it. Oxygen is a deadly poison, yet we need it to live.
However, there are some chemicals that we are better off not encountering.
Here’s a list of the most poisonous chemicals known. Keep in mind, toxic-
ity varies from one species to another (i.e., what may be poisonous for a
mouse may be more / less poisonous to a human) and within a species (i.e.,
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age, sex, genetics all affect susceptibility to a toxin). Here are some names

of the toxins, their source, approximate average lethal dose per kilogram of

body weight (LD50), and the species: tetanus — 1 nanogram/kg — mouse,

human; botulinal neurotoxin (bacteria) — 1 nanogram/kg —

mouse, human;

shigella (bacteria) — 1 nanogram/kg — monkey, human; palytoxin (coral) —

60 nanogram/kg — dog and others.

Speech patterns
to a certain extent 10 MeBHOI Mipu
Barium and aluminum are exam- | bapiii 1 airoMiHIi € pUKIIaTaMu

ples of elements which can be ex- | eneMeHTIB, ki MOKJIMBO BHIIIUTH,

creted, at least to a certain extent. | mpuHaliMHI B eBHiil Mipi.

to bear (to keep) in mind namM’siTaTv, MaTH Ha yBa3i

Bear (keep) that in mind! 3amam’sraifre! Maiite 1ie Ha yBa3i!

1. Match the definitions and the corresponding terms:

a) the property that some elements or isotopes have of
spontaneously emitting energetic particles by the disinte-
gration of their atomic nuclei

1) a toxin

b) the processes by which an individual takes in and util-
izes food material

2) nutrition

c) a group of objects or individuals, all sharing at least one
common attribute, that forms a subdivision of a genus

3) man-made

d) made by humans rather than nature

4) a species

e) a poisonous substance produced by metabolic activities
of a living organism that is usually unstable, very toxic
when introduced into the tissues, and usually capable of
inducing antibodies

5) radioactivity

2. What major problem is discussed in the text? Express your opinion

on the problem.
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3. Study the uses of Common Elements.

Element Symbol Uses
Aluminium Al Outdoor furniture, building, foils
Barium Ba Paint, rat poison
Boron B Antiseptic, water softening, cleaning
Calcium Ca Limestone, cement, plaster
Carbon C Petroleum, alcohol ink, pencils
Chlorine Cl Swimming pools, bleach, herbicide
Chromium Cr Plating, tanning leather, stainless steel
Cobalt Co Colouring glass, high temperature alloys
Cooper Cu Brass, bronze, coins
Fluorine F Etching glass, air conditioning
Iodine I Table salt, antiseptic
Lead Pb Solder, batteries, X-ray shields
Lithium Li Flares, paint
Mercury Hg Light switches, thermometers
Nickel Ni Coins, safes, plating
Sulphur S Making paper, gunpowder, sulpha drugs
Zinc Zn Paints, galvanising

Continue the table indicating the uses of oxygen and nitrogen. Com-
pose sentences describing the application of the elements using the
phrases: is used for, is designed for, enters into the composition of, is a
part of.

Grammar Practice

1. Put 3 types of questions (general, special and disjunctive) to each
statement.

1. There are some elements that have no nutritional value.

2. The man-made elements are radioactive and toxic.

3. Some chemical compounds may be both poisonous and useful.

4. Toxicity varies from one species to another and within a species.

32




2. Translate the following word-building chains. Explain the way of
forming these words.

Susceptibility — susceptible — susceptive; nutrition — nutritionist — nutri-
tious — nutritive — nutritional; accumulate — accumulation — accumulative —
accumulator; toxic — toxicant — toxicology — toxicosis — toxin; radioactive —
radioactivity; poisonous — poison — poisoning — poisoner — poisoned;
chemical — chemistry — chemist.

3. Find all the sentences with subordinate clauses in the text. Define
their types.

13. NEW MATERIAL FOR COMPUTER MEMORY

dramatically 3HAYHO a vehicle TpaHCIOPTHUI 3aci0
to boost IiABUIIYBAaTH to reduce 3MEHIITyBaTH
storage 30epiraHHs; a generation MOKOJIIHHS

nam’gTh
to allow J03BOJISITH to withstand BUTPUMYBATHU
definition YiTKICTh an engine JBUTYH
to exceed nepeBuIlyBaTu | to improve NOKpaIyBaTH
a breakthrough | mpopus a technique METO/T
doping JIETyBaHHS application 3aCTOCYBAaHHS
an impurity JOMIIIKA harnessing 1IKOPEHHS

North Carolina State University engineers have created a new material that
would allow a fingernail-size computer chip to store the equivalent of 20
high-definition DVDs or 250 million pages of text, far exceeding the stor-
age capacities of today’s computer memory systems. The engineers made
their breakthrough using the process of selective doping, in which an impu-
rity is added to a material that changes its properties. The process also
shows promise for boosting vehicles’ fuel economy and reducing heat pro-
duced by semiconductors, a potentially important development for more
efficient energy production. Information storage is not the only area where
advances could be made. By introducing metallic properties into ceramics
engineers could develop a new generation of ceramic engines able to with-
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stand twice the temperatures of normal engines and achieve fuel economy
of 80 miles per gallon. And since the thermal conductivity of the material
would be improved, the technique could also have applications in harness-
ing alternative energy sources like solar energy.

Speech patterns

far exceeding 3HAYHO MEPEBUILYIOYNI

by far the best SIBHO HaMKpauui

far and away the most important 0€3CYyMHIBHO HaWBaKIHBIIIHIA
so far noci

as far as [ know HACKUTBKH 5 3HAIO

1. Say whether the following statements are TRUE or FALSE.

1. North Carolina State University engineers have created a new computer.
2. The invention may decrease the fuel consumption of cars.

3. Another application of the technology is creating new generations of en-
gines and solar cells.

2. Give synonyms to the following words:
to allow, to store, to change, to boost, to reduce, important, to withstand,
technique.

3. Choose one of the options to fill in the gaps.

1. The scientist has __ a new theory that promises to change our under-
standing of the universe.

a) created b) compared c¢) conducted

2. Even a small amount of _ can make the water unfit for drinking.
a) properties b) semiconductors ¢) impurities

3. Bicycle is the most environmentally friendly .

a) engine b) vessel c) vehicle

4. People have used the wind as an energy  for a long time.

a) resource b) source c) sauce

5. The total _ of Ukraine is 603,550 sq km.

a) areal b) square c) area
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4. Give your own definitions to the following words from the text:
an engineer, a computer, memory, an impurity, a vehicle, ceramics.

5. Complete the sentences with the information from the text.

1. American engineers developed a computer memory chip ableto .
2. Selective doping is the process where .

3. In vehicles, the new invention promises .

4. A new generation of ceramic engines can be made dueto .

5. Thanks to better conductivity, the new material will be applied in .

Grammar Practice
1. Find all the nouns in Possessive case in the text. Explain their use.

2. Find all the sentences with Subordinate clauses in the text. Define
their functions. Give your own examples of the same types of subordi-
nate clauses.

3. Find all the words ending -s in the text. Define their functions as:
1) plural of a noun; 2) possessive case of a noun; 3) a verb in 3-rd person

singular.

14. ENGINEERS DEVELOP SAFER, BLAST-RESISTANT GLASS

to protect 3axXMIIaTH transparent P O30pHI

to contain MICTUTH a fiber BOJIOKHO
blast-resistant BuOyxocrtiiikuii | embedded BOy/I0BaHUI
vulnerable ypa3nuBUi room MicIie

an explosion BUOYX cracking PO3TPICKYBaHHS
conventional TpaauLIHHAN to provide 3a0e3neuyBaTu
layer map flexibility THYYKICTh

a sheet JUCT quantity KUIBKICTh

to replace 3aMIHIOBaTH

To protect from potential terrorist attacks, federal buildings and other
critical infrastructures are made with special windows that contain blast-
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resistant glass. However, the glass is thick and expensive. Currently, re-
searchers from the University of Missouri are developing and testing a new
type of blast-resistant glass that will be thinner, lighter and less vulnerable
to small-scale explosions. Conventional blast-resistant glass is made of
laminated glass that has a plastic layer between two sheets of glass. MU
researchers are now replacing the plastic layer with a transparent composite
material made of glass fibers that are embedded in plastic. The glass fibers
add strength because, unlike plastic, they are only about 25 microns thick,
which is about half the thickness of a typical human hair, and leave little
room for defects in the glass that could lead to cracking. The use of a trans-
parent composite interlayer provides the flexibility to change the strength
of the layer by changing the glass fiber quantity and its orientation.

Speech patterns
the thickness OyTH BIBO€ TOHIITNM (3aBTOBIIIKH),
HIXK ...
to b.e half |the width of something 6?’TI/I BJIBOE BYXXYHUM (LIUPILIUM),
(twice) HIXK ...
the size OyTH BABOE MEHIITUM (OLTBIITNM)
3a pO3MIpOM, HIX ...

1. Say whether the following statements are TRUE or FALSE.

1. The researchers from the University of Missouri are developing a new
kind of glasses.

2. The conventional blast-resistant glass contained plastic.

3. The glass fibers used in the new technology are as thick as a pencil.

2. Give synonyms to the following words from the text:
to protect, expensive, currently, conventional, a fiber, a defect, quantity.

3. Use one of the options to fill in the gaps.

1. To make glass stronger, the researchers use glass .

a) tribes b) fibers  c¢) strings

2. The composite layer inserted between sheets of glassis .
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a) transparent b) laminated c¢) cracked
3. The new type of glass will be resistantto .
a) scratching b) heating c) explosions

Grammar Practice
1. Find all the noun chains in the text and give their translation. E.g.
potential terrorist attacks — moTeHI1HI TEPOPUCTUYH] HAA/IH.

2. Find the sentences with predicates in Passive voice in the text. Define
the tense of the predicate. E.g.: are made — the Present Simple Passive.

3. Find Attributive subordinate clauses in the text.

a) Try to explain the presence or absence of the comma.

b) Note that they are connected to the main clause with different conjunc-
tions. Why?

15. WHAT ARE THE ELEMENTS IN THE HUMAN BODY?

to come in BUSIBIISITUCS buck amep. po3m. onap
to be worth | minuTHcs one’s best bet | Burpamna crnpana
worth BapTUI to tan hide TyOUTH HIKIpYy

trace amount | He3HaYHA KUIBKICTH | trace elements | MikpoeleMeHTH
going rate HUHIIIHSA I[iHA to round up OKPYTJISATH

to take a look | mornsHyTH to run OyTH B 001Ty (epouti)

Most of the human body is made up of water, H,O, with cells consist-
ing of 65 — 90% water by weight. Therefore, it isn’t surprising that most of
the human body’s mass is oxygen. Carbon, the basic unit for organic mole-
cules, comes in second. 99% of the mass of the human body is made up of
just six elements: oxygen, carbon, hydrogen, nitrogen, calcium, and phos-
phorus.

Have you ever wondered how much the elements in your body are
worth? First, let’s take a look at the elements from which you are made.
Your body is approximately: 65% Oxygen, 18% Carbon, 10% Hydrogen,
3% Nitrogen, 1.5% Calcium, 1% Phosphorous, 0.35% Potassium, 0.25%
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Sulfur, 0.15% Sodium, 0.15% Chlorine, 0.05% Magnesium, 0.0004% Iron,
0.00004% lodine. Your body contains trace amounts of other elements,
such as silicon, manganese, fluorine, copper, zinc, arsenic and aluminum.
What is the going rate for a body’s worth of these elements? One US dol-
lar! Are you surprised?

Let’s see if we can bump the price up a bit. If you’re looking to make
a buck with your body, your best bet would be to sell individual organs, but
since that’s illegal, an alternative might be to tan your hide for use as
leather. Your skin would be worth about $3.50 if it were sold at the price
of a cowhide, which runs around $0.25 per square foot. So, if you take a
dollar’s worth of elements plus the value of your skin, you might be able to
get $4.50, which we’ll round up to $5, so you’ll feel better about your
chemical value.

Speech patterns

Would + Indefinite Infinitive ... if + Past Indefinite

He would pass his exam if he Bin 3maB 0m ex3ameH, sIkOU BiH mpa-
worked harder. HIOBAB HAIOJICTIUBIIIIE.

to be made up of = to consist of | ckiagaTucs (3 4orocn)

Water is made up of (consists of) | Boja ckiamaerbest 3 KUCHIO 1 BOJHIO.

hydrogen and oxygen.

1. Discuss this text by putting general questions and aswering them.

2. Divide the text into logical parts and entitle each of them.

3. Put down the names of some chemical ele-

ments mentioned in the text into the rows of

3 the puzzle and in the selected column read the
4 name of an outstanding chemist, one of Men-

deleyev’s disciples, who worked at Kharkov
technological institute:
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1) a colourless odourless highly reactive gaseous element; the most abun-
dant element in the earth’s crust; 2) a toxic metalloid element, existing in
several allotropic forms; 3) a light malleable ductile silvery-white metallic
element that resists corrosion; it is used, esp. in the form of its alloys, in
aircraft parts, kitchen utensils, etc.; 4) a brittle bluish-white metallic ele-
ment that becomes coated with a corrosion-resistant layer in moist air; it is
a constituent of several alloys, esp. brass and nickel-silver, and is used in
die-casting, galvanizing metals, and in battery electrodes; 5) a brittle metal-
loid element that exists in two allotropic forms; occurs principally in sand,
quartz, granite, and clay. It is used in transistors, rectifiers, solar cells, and
alloys. Its compounds are widely used in glass manufacture and building
industry; 6) a very reactive soft silvery-white element of the alkali metal
group occurring principally in common salt; 7) a nonmetallic element exist-
ing in the three crystalline forms: graphite, diamond, and buckminster-
fullerene; 8) a malleable ductile silvery-white ferromagnetic metallic ele-
ment. It is widely used for structural and engineering purposes.

4. Change direct questions given below into indirect ones. Use the fol-
lowing expressions to begin your indirect questions with: “I wonder” or
“It’s interesting”.

1. What element constitutes the most part of the human body’s mass?

2. Who can answer what is the basic unit for organic molecules?

3. How many elements is the human body made up of?

4. What trace elements does a human body contain?

5. How much money might you have for your skin?

Grammar Practice

1. Find all the occurrences of the pronoun “i” in the text. Note that
they have different functions. Compose the sentences of your own us-
ing the same meanings of “ir”.

2. Find all the Irregular Verbs in the text and write their three forms.
Then check your accomplishment using the list of irregular verbs.
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3. Explain the use of the verb forms in the conditional sentences refer-
ring to the future and translate them into Ukrainian.

16. FINDING WATER ON THE MOON

significant BAJKJIMBUI propellant MaJuBO

implication HACTIAKH fairly TOCHTH

exploration JOCITIKCHHS accurately TOYHO

finding 3HaxigKa to launch 3aIyCKaTh

to hit the headline |cTatu cencamiero |a mission KOCMIYHUI
HOJIBOT

a headline 3aroJIOBOK whatever OyIp-sKi

reportedly AK TIOBIIOMJISIETHCS |to transform into |mepeTBOproOBaTH

data naHi completely MOBHICTIO

The discovery of large quantities of water on the moon will have very sig-
nificant implications for human space exploration, according to Kingston
University space expert Dr Chris Welch. The findings by NASA, which
have been hitting the headlines today, were reportedly made after research-
ers examined data from three separate missions to the moon. Dr Welch,
astronautics and space systems expert at Kingston University London’s
Faculty of Engineering, said the findings could transform work for astro-
nauts. “Scientists thought they knew fairly accurately what the surface of
the moon was like and these results show that they didn’t — or at least not
completely,” Dr Welch said. “Finding so much more water could make
living on the moon much easier in the future. Water is very heavy and to
launch it into space would be difficult and expensive. If there is water on
the moon — in whatever form — then we have a potential reservoir that
could be used for drinking or to transform it into hydrogen and oxygen
which could be used as rocket propellant. Also, of course, we could use the
oxygen to breathe.”

Speech patterns

much + Comparative 3HAYHO + NPUKMETHHUK (MOPIiBH.)

The distance from the Sun to the Bixncrans Big CoHus no 3emii 3HAa4-
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Earth is much longer than that HO OisibImIa, HIX BiACTaHb Bix JIyHU.
from the Moon.

at least NpUHANMHI
You might at least say you are Bu mornu 6, npuHaiimui, BubaunTH-
sorry. csl.

1. Say whether these statements are TRUE or FALSE.

1. Scientists have discovered gold on the Moon.

2. It is very easy to bring much water onto the Moon.

3. Water on the Moon can be used for producing rocket fuel.

2. Match the terms and their definitions:

a) to explore 1) to set (a missile, spacecraft, etc.) into motion

b) to discover 2) something that provides or causes propulsion, such as
the explosive charge in a gun or the fuel in a rocket

c) space 3) factual information (as measurements or statistics)
used as a basis for reasoning, discussion or calculation

d) to launch 4) to examine or investigate, esp systematically

e) propellant 5) a traveler in a spacecraft

f) an astronaut | 6) to obtain sight or knowledge for the first time

g) data 7) the earth’s natural satellite

h) a moon 8) the region beyond the earth’s atmosphere

3. Use special questions to write a plan of the text.

4. What major problem is discussed in the text? Express your opinion.
Grammar Practice

1. Define the meaning of the modal verb could in the text as:

a) ability, b) possibility, ¢) permission or d) hypothetical possibility.

2. Change the Conditional I into Conditionals IT and III using the ap-
propriate phrases.
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If there is water on the moon, we will have a potential reservoir for drink-
ing.

3. Define the functions of the verb “ro have” in the text. Translate the
corresponding sentences.

17. BONES GET MENDED WITH HIGH TECH GLASS-OF-MILK

a bone KICTKa recently HEI[0/1aBHO
to mend MoJIaroIuTu | to order MpU3HAYaATH
to fix BUNpaBuTu | to form dbopmyBaTu
broken nosiaManuii | to work out pO3po0IATH
to rush PUHYTHU NMR (Nuclear Mag- | IMP (nepuuii
netic Resonance) Maruitauii Pezonanc)
bioglass 010CKJI0 to simulate IMITYBaTH
to amaze ITUBYBaTH

Scientists at the new Nuclear-Magnetic Resonance unit at the University of
Warwick have discovered how a high-tech glass of milk is helping bones
mend. Low temperature Bioglass is used to help fix broken bones, but until
now no one has been able to understand the process. Using a strong mag-
netic field to “see” into the bones researchers saw calcium rush into the
bioglass in the first hour of implantation. Physicist Professor Mark Smith
explains: “Bioglass is used to help mend broken bones. Recently research-
ers working at Imperial College discovered a new kind of bioglass which
seemed to work better, but they could not work out all the details why. We
looked at it through our NMR machine and were amazed by what we saw.
Fluid simulating patient’s bodies rushed calcium out of the bioglass and
then into the new bones. It seems perhaps a glass-of-milk-a-day really is
what the doctor ordered.” The new Bioglass uses chemicals rather than
heat to form the replacement bones.

Speech patterns
rather HIBH/IIE, TOCUTh, 10 AesIKOI MipHu
rather ... than CKopile ... HiZK
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Chemical formulas can be used
rather than drawings of the atoms
and molecules.

XimiyH1 HOpMYIIH, MOKITHBO, BUKO-
PUCTOBYIOTH OlJIbIIE, HiXK KPECIICH-
HS QTOMIB Ta MOJIEKYII.

It seemed to me she was far too
romantic.

MeHi 31a10cs1, 110 BOHA HAATO PO-
MaHTHYHA.

He seems to be a teacher.

31a€ThbCA, BiH BUNTCIIb.

1. Say whether these statements are TRUE or FALSE.
1. To fix broken bones special bioglass is used.

2. Bones are cured thanks to calcium which is taken from the bioglass.

3. Scientists examined the process with X-ray machine.

2. Match the following words from the text with their antonyms:

a) to discover

1) nonexistent

b) to mend

2) to have no idea of

c) low

3) to break

d) to understand

4) to complicate

e) strong 5) to conceal
f) to explain 6) high
g) real 7) weak

3. Guess what words from the text correspond to the following defini-

tions:

1) an institution of higher education having authority to award bachelors'
and higher degrees, usually having research facilities; 2) to repair (some-
thing broken or unserviceable); 3)a substance obtained by a chemical
process or used for producing a chemical effect; 4) technology involving
the use of advanced devices; 5) hard largely calcareous tissue forming most

of the skeleton of a vertebrate animal; 6) one under medical care.
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4. Answer the following questions.
1. What discovery has been made by the scientists of Warwick Univer-
sity? 2. What kind of glass is used to help fix broken bones? 3. What did

scientists see through the Nuclear-Magnetic Resonance machine?

Grammar Practice

1. Write down two lists of the Infinitives from the text: a) the Infini-
tives with “70” and b) the Infinitives without “z0”. Try to explain why
they are used so.

2. Make up sentences using the following words.

1. Bones / glass / a / high-tech / mend / helping / milk / of / is.

2. Strong / researchers / a / field / into / magnetic / the / bones / to “see” /
patient’s / use.

3. Fluid / rushed / of / is / calcium / out / by / bioglass / the.

3. Write a personal review table of the following tenses for Passive
voice. Example verb “to break”.

° Verb Present Indefinite | Present Continuous | Present Perfect
>

s |t break | break, breaks am /is / are break- | have / has bro-
< ing ken

v Verb Present Indefinite | Present Continuous | Present Perfect
‘D | to break

[a]

al}

4. Make adjectives from the following words:
science, to help, to understand, a magnet, to explain, to amaze, to use.

18. URBAN GROWTH VERSUS GLOBAL WARMING

Versus POTH vulnerability ypa3iuBICTb

a stilt oropa emissions BUKHJIH

to recycle | yTumizyBaru to focus 30cepeKyBaTu

to outline | orMcyBaTHu B 3a- particular chal- | ocobnuBi npo6iemu
TaJIbHUX pHUCax lenges
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to lead BECTHU to emphasize M1IKPECIOBaTH
dishwater | momwui to cut CKOpOUYYBaTH
to respond | BiamoBigaTu the extremes KpalHOIIII

to reduce 3MEHIIUTH drought nocyxa

a threat 3arposa flooding MOBIHb

Houses on stilts, small scale energy generation and recycling our
dishwater are just some of the measures that are being proposed to prepare
our cities for the effects of global warming. A three-year project led by
Newecastle University for the Tyndall Centre for Climate Change Research
has outlined how our major cities must respond if they are to continue to
grow in the face of climate change. The report “How can cities grow whilst
reducing emissions and vulnerability” focuses on the particular challenges
facing London but can be used as a model for other UK cities on how pol-
icy-makers, businesses and the public must work together to prepare for
climate change. As well as protecting our homes and buildings against the
increased threat of flooding from rising sea levels, the report emphasizes
the need to reduce our carbon emissions, reduce our water usage and move
towards cleaner, greener transport. “Most importantly, we have to cut our
carbon dioxide emissions but at the same time we need to prepare for the
extremes of weather — heat waves, droughts and flooding — which we are
already starting to experience,” say the researchers.

Speech patterns

as well as TaK caMo, fIK; a TAKOXK

Technical students study Mathe- Crynentu BH3 BuBuaroTh marema-
matics, Physics as well as other TUKY, (13UKY, a TAKOK 1HII1

natural sciences. OPUPOAHUY] HAYKH.

as well TaKO0K, KPiM TOr0, Ha 10JaTOK

I like to play computer games as Kpim Toro meni nogobaetrhcs rpatu
well. y KOMIT'IOTEpHI ITpH.
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1. Say whether these statements are TRUE or FALSE.

1. One of the measures to prevent global warming is to use small-scale en-
ergy generation.

2. The article discusses the research of the American scientists.

3. The project mentioned in the article lasted for 5 years.

2. Choose definitions to the following terms:

a) a flood 1) a general increase in world temperatures caused by
increased amounts of carbon dioxide around the Earth

b) a desert 2) to make or become smaller in size, number, extent,
degree, intensity, etc

c) global warm- | 3) a long spell of dry weather

ing
d) a drought 4) dry land with few plants and little rainfall

e) to recycle 5) a great flow of water over the land

f) to protect 6) to shield from injury

g) to reduce 7) to process in order to regain materials for human use

3. Find all the terms of “Noun + Noun” type in the text and translate
them into your native language.

4. Write a summary of the text, describe its subject-matter, objective
and conclusions. Choose from the following lists of words and phrases.
Subject-matter description: the text is devoted to, the text describes, the text
discusses, the text concerns, the subject matter of the text is.

Objective description: the aim (objective, goal) of the text is, the text is
aimed at, the text is directed to.

Conclusion description: the following conclusion can be made (can be
drawn) from the text, it may be concluded that, we may conclude that.

Grammar Practice

1. Underline the suffixes in the following words and state what parts of
speech they form:
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energy, generation, recycling, global, warming, reducing, emission, flood-
ing, usage, importantly, researcher.

2. Write down two lists of the Infinitives from the text: a) the Infini-
tives with “z0” and b) the Infinitives without “70”. Try to define their
functions in the text.

3. Find the sentences with modal verbs or their substitutes in the text
and put special questions to them.

4. Choose the correct form of the verb.

The ecologists  (are facing / are faced) by a lot of problems in the mod-
ern world. There __ (is / are) about 7 billion people in the world at pre-
sent. The population  (grow / is growing) very fast and scientists be-
lieve that in a few decades it (was / will be) too big for the earth to
support. The Earth  (is being damaged / were damaged) constantly in
different ways. Among the serious problems which our planet  (face / is
facing) are: the increasing consumption of energy and water, the pollution
of air by car exhausts, the rivers that  (will poison / are poisoned) by
chemicals, the forests that  (are devastated / devastated) by fire and acid
rains. Many steps should  (take / be taken) just now to make our planet
a safer and better place to live in.

19. SCIENTISTS MAY NOW LOOK INSIDE PATIENT’S

INDIVIDUAL CELLS
ultrasonic HaJ[3BYKOBHM a transducer JTATYUK
to utilise BHKOpHUCTOBYBaTH | to fit BMIIIIATH
tiny KpHUXITHUI width IMpUHA
to detect BUSIBIIATH frequency 4acToTa
abnormality aHOMaJIis GHz (gigahertz) | [T (rirarepn)
cancer Meo. pak current CydacHUU
to aim MaTH IiIb to image 300paxkyBaTH
miniaturised MIHIATIOPHUN ultrasound YIbTPa3BYK

47



Revolutionary ultrasonic nanotechnology that could allow scientists to see
inside a patient’s individual cells to help diagnose serious illnesses is being
developed by researchers at the University of Nottingham. The new tech-
nique would utilise ultrasound technology — more commonly used to look
at whole bodies — to look inside cells. The components of the new technol-
ogy would be many thousand times smaller than current systems. The tech-
nology would be tiny enough to allow scientists to see inside and image
individual cells in the human body, which would further our understanding
of the structure and function of cells and could help to detect abnormalities
to diagnose serious illnesses such as some cancers. The Nottingham re-
searchers are aiming to produce a miniaturised version of this technology,
with transducers so tiny that you could fit 500 across the width of one hu-
man hair which would produce sound waves at frequencies a thousand
times higher again, in the GHz range.

Speech patterns

such as SIK HATIPUKJIA; TAKUH SIK

These students are taught languages | [{lum cTyneHTaM BUKIaAat0Th MOBH,
coming from Latin, such as French, | sxi moxoasTe Bix 1aTWHU, TaKi AK
Italian, and Spanish. ¢dpaHIy3bKa, iTaniiicbka, iIClIaHChKA.

1. Say whether these statements are TRUE or FALSE.

1. New technology makes it possible to see inside human cells.
2. The new technique uses X-ray technology.

3. The technology will be used to diagnose flu.

2. Give antonyms to the following words from the text:
to allow, to help, to detect, inside, tiny, individual, to produce, common.

3. Write down definitions of the following words:

frequency, ultrasonic, nanotechnology, ultrasound technology, to diagnose,
a component, the structure of cells.

48




4. Give English equivalents of the words in brackets. Be sure that you
understand the text.

(Hdocmiguuku) of the University of Nottingham have been developing a
new (Haa3BYyKOBY) nanotechnology. This revolutionary technique (Hagactb
MOJKJIUBICTB) scientists (3arisHyTH Bcepeauny) cells in the patient’s body
and will be able to help (BusiBiaTn anomanii) to diagnose serious illnesses.
The Nottingham researches (mparuyTs 3poOuTn) a miniaturized version of
this technology.

Grammar Practice
1. Write down all the infinitives with the function of purpose from the

text. Compose 2 sentences with the Infinitive in this function.

2. Form nouns from the following

words: )
-(ty -ist -ness

to detect, to produce, to help, to util-

ize, to fit, to miniature, serious, hu- | |-r(or)

man. Noun -ing

Choose the necessary suffixes from
the “word-flower” and add them to -ation -ism

the words. Translate nouns into _ment

Ukrainian.

3. Match the modal verbs and their equivalents in the appropriate
tense form:

a) can 1) have to

b) could 2) is able to

C) may 3) was permitted to
d) might 4) is allowed to

e) must 5) was able to

4. Find the sentences in the text where the -ed form of the verb is a part
of the passive construction and make them interrogative.
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20. STEP FORWARD FOR NANOTECHNOLOGY: CONTROLLED
MOVEMENT OF MOLECULES

an advance MPOCYBaHHS self-healing | camo3aroroBanHs
a challenge BUKJIMK; TIpo0OsiemMa | to repair B1JTHOBJIIOBATH
desired OaxaHui a tear pO3puB

an achievement | mocsrHeHHs to deliver JIOCTaBJISATH

an implication HACJIIJIOK to spare Oepertu

to coax IIPUMYIIYBaTH tissue TKaHUHA

to treat JTIKyBaTH to involve BKJIIOUATH

a disease XBOpoOa partially 4aCTKOBO

Scientists in the United Kingdom are reporting an advance toward over-
coming one of the key challenges in nanotechnology: getting molecules to
move quickly in a desired direction without help from outside forces. Their
achievement has broad implications, the scientists say, raising the possibil-
ity of coaxing cells to move and grow in specific directions to treat dis-
eases. It also could speed development of some long-awaited nanotech in-
novations. They include self-healing structures that naturally repair tears in
their surface and devices that deliver medication to diseased while sparing
healthy tissue. Mark Geoghegan and colleagues note long-standing efforts
to produce directed, controlled movement of individual molecules in the
nano world, where objects are about 1/50,000"™ the width of a human hair.
The main solutions so far have involved using expensive, complex ma-
chines to move the molecules and they have been only partially successful,
the scientists say.

1. Say whether the following statements are TRUE or FALSE.

1. Scientists from the United Kingdom try to make molecules move in a
desired direction without help of external forces.

2. One of the main fields of application of the invention is agriculture.

3. In the nano world objects are about the width of a human hair.
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2. Find the words from the text that corrrespond to the definitions:

1) something that has been accomplished, especially by hard work, ability,
or heroism; 2) a fellow worker or member of a staff, department, profes-
sion, etc.; 3) the smallest unit into which any substance can be divided
without losing its own chemical nature, usually consisting of two or more
atoms; 4) a new idea, method, or invention.

3. Give synonyms to the following words from the text:
advance, a challenge, desired, help, a possibility, a disease, to speed, to de-
liver, a medication.

4. Fill in the gaps with the words from the text.

1. Ayoung  proposed a method of detecting unwanted impurities in wa-
ter.

2. Specialists of various fields of engineering demonstrated their ___ at the
annual fall exhibition.

3. A file makes the _ of a treated material much smoother.

4. It took the mechanic the whole day to  our broken bicycle.

5. We cannot buy this computer, it’s too .

Grammar Practice

1. Write down from the text all the -ing-forms of the verbs in two lists:
a) the Participle and b) the Gerund. Analyze the context to explain the dif-
ference in their function and translation.

2. Find all occurrences of “70” in the text. Analyze their functions. Give
your own examples for each function.

3. Put down all plural noun forms from the text into 3 lists according to
the pronunciation of -s: 1) [s], 2) [z], 3) [iz].

21. SELF-HEALING SURFACES

unique YHIKQJIbHHUH distributed pO3MoAiICHUH

a scratch MOApSIIHA to damage HOIIKOJ/KYBATH
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a trace [ihi a pellet KyJbKa

a scar mrpam to burst BUOyXaTH
electroplated rajpBadizoBannii | to fail 3a3HaBaTH HEBJA4l
rust pxa to alter 3MIHIOBaTH

to recover B1THOBJIFOBATH a scale MacimrTad

to transfer nepeiaBaTu entirely IIJTKOM

to introduce BBOJIUTH

Human skin has a unique property — small scratches and cuts heal quickly,
leaving no trace of a scar after just a few days. It’s a different matter with
materials, such as metals — if the electroplated layer protecting the metals
from corrosion is scratched, rust protection is lost and the layer has to be
recovered. Engineers are working on transferring the self-healing effect of
skin to materials. The idea behind this is to introduce evenly distributed
fluid-filled capsules into the electroplated layer — rather like raisins in a
cake. If the layer is damaged, the pellets at the point of damage burst, the
fluid runs out and “repairs” the scratch. Until now, these plans have failed
due to the size of the capsules — ranging from 10 to 15 micrometers they
were too large for the electroplated layer, which is around 20 micrometers
thick. The capsules altered the mechanical properties of the layer. Re-
searchers from Stuttgart have developed a process for producing electro-
plated layers with nano-capsules. At only a few hundred nanometers in di-
ameter, the capsules are measured on another scale entirely, compared with
previous results.

Speech Patterns

We stayed at home due to the bad | Mu 3anummunocs Bioma 4epe3 nora-
weather. HYy TIOTOJTY.

Due to your help we managed to 3aBasikM Bauiiii J0MOMO31 HaM BJa-
finish the project on time. JIOCh 3aBEPILINUTU MTPOEKT BYACHO.

1. Say whether the following statements are TRUE or FALSE.
1. The researchers try to create the material which can “cure” itself when
scratched.
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2. The technology uses capsules filled with gas.
3. The technology using nano-capsules was developed in Great Britain.

2. Give synonyms to the following words from the text:
a property, quickly, a few, matter, to protect, to introduce, to damage, to
burst, due to, to alter, to produce.

3. In the text, find the words that correspond to the definitions:

1) a slight injury, usually of skin; 2) a process in which a solid, especially a
metal, is eaten away and changed by a chemical action, usually by oxida-
tion; 3) a dried grape; 4) to restore (something damaged or broken) to good
condition or working order; 5) a straight line connecting the centre of a
geometric figure, especially a circle or sphere, with two points on the pe-
rimeter or surface; 6) any of a number of chemical elements that are often
lustrous ductile solids, have basic oxides, and are good conductors of heat
and electricity.

4. Fill in the gaps with the words from the text.

1. Mendeleyev classified the elements according to their chemical .
2.0zone  protects our planet from aggressive ultraviolet radiation.
3. Electric current is _ in amperes.

4. Any substance that flows is called a .

5. Translation can never be __ with the original.

Grammar Practice
1. Find all the occurrences of the verb “zt0 have” in the text. Explain
their function. Give your own example for each function of the verb.

2. Find all -ing verb forms in the text. Explain their functions. Give
your own example for each function.

3. Put down all Attributive constructions from the text into 2 lists

where: 1) a noun is an attribute; 2) an adjective or a participle is an attrib-
ute.
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22. HYGIENIC SURFACES, BIOCIDAL AND SELF-CLEANING

COATINGS
coating MTOKPUTTS to incorporate BKJIFOUATH
to referto | crocyBaTucs a particle YacTHUHKA
to provide | HamaBaTu a circuit KOJIO; cXema
to achieve | mocsratu processing 00poOKa
treatment | 0OpoOKa to obtain OTPUMYBaTHU
to acquire | HaOyBaTH resin cMoJa
capacity 3M10HICTh; 3/IaTHICTH ceramic KepaMiqHUI

It is well known there is a great interest in the design and development of
the so-called “hygienic surfaces”, referring to surfaces that not only provide
biocidal activity but also to those that are easy to clean and even self-
cleaning. Achieving these properties on a surface is possible by means of
coatings and treatments on specific surfaces, and in which nanotechnology
plays a key role. Most of these coatings acquire their biocidal / self-
cleaning capacity by incorporating specific nano-particles: basically silver
(Ag) and titanium oxide (TiO,). The development of these coatings is key
mainly in sectors such as architecture and construction, textiles, heat ex-
changers, air conditioning circuits, hygiene-health (hospitals, schools) and
food processing. Various methods and technologies are currently used for
obtaining such biocidal effect of surfaces, e.g. by incorporating nanoparti-
cles in organic resins (in ceramic matrixes).

Remember how to read some Latin abbreviations

Written form Pronunciation Translation
e.g. for example HAIPHUKJIA]
ie. that is TOOTO
etc. and so on TOIIIO
Speech patterns
This is easy to clean without | Ilro msmy serko (ckiagHo, He-
tain is difficult special deter- MOJIMBO) BifinpaT 0e3
is impossible | gents. cHeulaJbHUX MUIOYMX 3acO01B.
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1. Say whether the following statements are TRUE or FALSE.
1. Self-cleaning properties are achieved by means of adding soap.
2. The technology uses nano-particles of gold.

3. The technology is vital for food industry.

2. Give synonyms to the following words:
to provide, activity, by means of, treatment, to acquire, a sector, currently.

3. Fill in the gaps with the words from the text.

1. A varnish dries to a hard, glossy and transparent .

2. Protons, neutrons and electrons are only three of the more than 200 sub-
atomic __ that are known.

3. Anelectric s a closed loop through which charges can continuously
move.

4.He _ success by means of hard work.

5.Nitric s often referred to as Laughing Gas.

Grammar Practice
1. Give as many derivatives as possible to the following words:
activity, possible, construction.

2. Find all the sentences in the Passive Voice in the text. Explain the
use of Passive in these sentences. Give your own examples of sentences

with the same structure.

3. Find all -ing forms of verbs in the text. Define their functions as:
1) the Gerund; 2) the Participle; 3) the Verbal Noun.

23. WHY DO ONIONS MAKE YOU CRY?

vapor BUITAP aside from | kpim, 32 BUHSITKOM

to release BUITyCKaTH to eat B’imatucs (Mpo KUCIIOTY)
sulfuric acid | cipuana kucnora | volatile JETIOYNN

an irritant MO JIpa3HUK to waft JTOHOCUTHCS (TIPO 3arax)
to smell BiUyBaTH 3amax | to wipe BUTHPATH
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to remove yCyHyTH (11ocs) | to reduce | 3MEHUIyBaTH

odor (smell) 3amax to burn obnaoBaTH

Unless you’ve avoided cooking, you’ve probably cut up an onion and
experienced the burning and tearing you get from the vapors. When you cut
an onion, you break cells, releasing their contents. Amino acid sulfoxides
form sulfenic acids. Enzymes that were kept separate now are free to mix
with the sulfenic acids to produce propanethiol S-oxide, a volatile sulfur
compound that wafts upward toward your eyes. This gas reacts with the
water in your tears to form sulfuric acid. The sulfuric acid burns, stimulat-
ing your eyes to release more tears to wash the irritant away.

Cooking the onion inactivates the enzyme, so while the smell of
cooked onions may be strong, it doesn’t burn your eyes. Aside from wear-
ing safety goggles or running a fan, you can keep from crying by refrigerat-
ing your onion before cutting it (which slows reactions and changes the
chemistry inside the onion) or by cutting the onion under water.

The sulfur-containing compounds also leave a characteristic odor on
your fingers. You may be able to remove or reduce some of the smell by
wiping your fingers on a stainless steel odor eater. You just rub your
fingers across the blade of a stainless steel knife to remove odors from
onions, garlic, and fish.

Speech patterns

Unless SAxuio He ...

Unless you’ve avoided cooking, | fIkio Bu He I{ypanucs NpUroTyBaHHs
you’ve probably cut up an onion. | i1, BU BOUEBUAb pi3ajiu UOYIIO.

1. Use special questions to write a plan to the following text.

2. Translate the abstract given below.

B TekcTi posrisigaeThes BIUIMB CipyaHOi KUCIOTH HAa BUHUKHEHHS Mevii Ta
Clli3 TpH NPUTOTYBAaHHI LUOYNi. AHATI3YIOTbCS XIMIUHI MPOIECH, IO
B110yBalOTHCS Mija yac pizanHs uuOymi. [TokazaHo, o cipuana cymimi jer-
KO BHIIAPOBYETHCS Ta B3a€MOJIE 3 BOJOIO CJI3 JIOJWHU, CHPUUYUHIOIOUH
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oOmanieHHss Ta 30UIBIIYyIOYM KUTBKICTH cimi3. [lpencraBrneni meroau
3ano0iraHHs BIUIMBY €H3UMIB Ha CJIbO30BY OOOJIOHKY OYeH Ta YCYHEHHS

3aI1axy Ha MaJblgX.

Grammar Practice
1. Write down the names of the acids metioned in the text into several
lists according to their suffixes.

2. Find all -ing verb forms in the text and explain their functions.

3. Find all the sentences with subordinate clauses in the text. Define
their functions.

24. KEY STEP MADE TOWARDS TURNING METHANE GAS
INTO LIQUID FUEL

to be valued IIHUTHUCH 32 IIOCh readily JIETKO, TIPOCTO

a bond 3’€ THAaHHS currently B JJaHUH yac

to bind 3B’sI3yBaTH a catalyst KaraaizaTop

to burn ropitu, cmamoatu | inefficient Hee(eKTUBHUI
to break po3puBaTu selectively BHUOIPKOBO
carbon BYTJIElb advance TOCSITHEHHS
hydrogen BOJICHb to transform MIEpETBOPIOBATH
to convert MEepETBOPIOBATH required HEOOX1THUM

Researchers at the University of Washington and the University of North
Carolina at Chapel Hill have taken an important step in converting methane
gas to a liquid, potentially making it more useful as a fuel and as a source
for making other chemicals. Methane is valued for its high-energy carbon-
hydrogen bonds, which consist of a carbon atom bound to four hydrogen
atoms. The gas does not react easily with other materials and so it is most
often simply burned as fuel. Burning breaks all four hydrogen-carbon
bonds and produces carbon dioxide and water. Converting methane into
useful chemicals, including readily transported liquids, currently requires
high temperatures and a lot of energy. Catalysts that turn methane into
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other chemicals at lower temperatures have been discovered, but they have
proven to be too slow, too inefficient or too expensive for industrial appli-
cations. Binding methane to a metal catalyst is the first step required to se-
lectively break just one of the carbon-hydrogen bonds in the process of
converting the gas to methanol or another liquid. The work should stimu-
late further advances in developing catalysts to transform methane into
methanol or other liquids.

Speech patterns

prove .
BusiBiisieThest, 1110 BOHH XOPOIITi

The tob ood specialists. Lo
y | appear |fobe g p CIIELIATICTH.

turn

1. Say whether the following statements are TRUE or FALSE.

1. American researchers try to convert methane gas into solid.

2. When burning methane produces carbon dioxide and water.

3. Converting methane into useful chemicals needs high temperature.

1 2. Match the terms and their defi-
2 nitions. Put them into rows to read
3 a secret word in the selected col-
4 L] umn
5|
6
7 HEE
a) gas 1) a colorless odorless flammable gas produced by decompo-
sition of organic matter or from coal and used especially as a
fuel;
b) liquid 2) a substance added to the chemical reaction to alter (usually

to increase) the rate of reaction; it is not changed in the reac-
tion nor does it change the nature of the products;

c) carbon  |3) a nonmetallic chemical element occurring in nature espe-
cially as diamond and graphite and as a constituent of coal,

petroleum, and limestone;
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d) hydrogen |4) flowing freely like water, neither solid nor gaseous;

e) methane |5) the smallest particle of a chemical element that can exist
alone or in combination;

f) an atom |6) a fluid that tends to expand indefinitely;

g) a catalyst |7) a gaseous colorless odorless highly flammable chemical

element that is the lightest of the elements.

3. Write down 5 questions to the text.

4. Decide what info you would include in your summary of the text.
Write this info in the form of topic sentences.

Grammar Practice

1. Find the sentences containing the Gerund in the text. Translate these
sentences into Ukrainian and define the function of the Gerund as:
a) subject, b) object, ¢) predicative, d) modifier, ) adverbial modifier.

2. Find synonyms and antonyms to the following words.

Word Synonyms Antonyms

to convert

important

potential

useful

to break

to include

slow

inefficient

to stimulate

3. Pick out the sentences with the Perfect Tenses from the text and
translate them into Ukrainian.
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4. Open the brackets using the Passive voice of the verb in brackets.

1. An important step in converting methane into methanol ~ (to take) by
American researchers.

2. All four hydrogen-carbon bonds  (to break) and carbon dioxide and
water ___ (to produce) by burning the gas.

3. High temperatures and a lot of energy  (to require) to convert meth-
ane into useful chemicals.

4. Catalysts  (to discover) to turn methane into other chemicals.

5. Further advances in developing catalysts should  (to stimulate).

25.1IF YOU’RE HAPPY, THEN WE KNOW IT: NEW RESEARCH

MEASURES MOOD
mood HACTpii to investigate | TOCHIKyBaTH
devilish CTpaleHHUH remote-sensing | TUCTaHIIHE 30HTyBaHHS
to irritate JpaTyBaTH to record 3aMuCcyBaTH
to sense BiIUyBaTH particular 30KpeMa
valence BaJICHTHICTh exactly came
score 3amac, paxyHoOK | an opportunity | MOXJIHMBICTb
to measure | BUMIpSITH to establish BCTAHOBUTH

In 1881, the optimistic Irish economist Francis Edgeworth imagined a
strange device called a “hedonimeter” that would be capable of “continu-
ally registering the height of pleasure experienced by an individual”, in
other words, a happiness sensor. It was just a daydream. In practice, for
decades, social scientists have had a devilish headache in trying to measure
happiness. One of the major problems of registering the people’s mood is
that the individuals are often irritated learning that they are being investi-
gated. But what if you had a remote-sensing mechanism that could record
how millions of people around the world were feeling on any particular day
— without their knowing? That’s exactly what Peter Dodds and Chris Dan-
forth, a mathematician and a computer scientist working in the Advanced
Computing Center at the University of Vermont, have created. “The Rapid
growth of personal online writing such as blogs gives us the opportunity to
measure emotional levels in real time,” they write in their study. “We ana-
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lyze some 2.3 million blogs, looking for sentences beginning with “I feel”
or “I am feeling.” Then, drawing on a standardized “psychological va-
lence” of words established by the Affective Norms for English Words
(ANEW) study; each sentence receives a happiness score.

Speech patterns
to be capable of smth byTu 3116HUM Ha MOCH
to be capable to doing smth byTtu 3gaTHUM 10Ch (Heabpe) 3pOOUTH.

He is capable to doing anything. | Bin Ha Bce 31aTHuMIA.

Introductory words

In practice Ha npaxrtwui; daktruarO
In other words [HIIMME cnoBamu

In fact Hacnpasni

On the one hand / On the other hand | 3 oxHoTro GOKY / 3 1HIIIOTO GOKY
By the way Hopeui

For instance Hanpukian

Nevertheless Tum He MeHIT

Thus Otxe

Fortunately / Unfortunately Hamacrs / Haxans
Hopefully bynemo criogiBatuce, 1o
At any rate VY BCSAKOMY BHNAAKY
Besides Kpim toro

1. Write a concluding paragraph to the text. Use the following expres-
sions: thus, therefore, in summary, it may be concluded.

2. Say whether the following statements are TRUE or FALSE.

1. Francis Edgeworth, who imagined a happiness sensor, was from Ireland.
2. People are always happy being investigated.

3. Scientists decided to analize the emotional level of people by using
Internet.
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3. Study the definitions of the following words and then compose sen-
tences with them:

hedonism — the doctrine that pleasure is the chief good in life; also: a
way of life based on this;

happiness — a state of well-being and contentment; also: a pleasurable
satisfaction;

feeling — expressing emotion or sensitivity;

emotion — intense feeling (as of love, hate, or despair);

sensor — a device that responds to a physical stimulus;

opportunity — | 1) a favorable combination of circumstances, time, and
place; 2) a chance for advancement.

4. Give written translation of the following expressions:

MOXJIMBICTh PEECTPYBATH PIBEHb €MOIlIH; MIAPAXYHOK MOYYTTS IIACTS,
JaT4YUK pIBHS IIACTsSI; MEXaHI3M JUCTAHIIIMHOTO 4YyTTSA; CTaHAApTHI
aHTIIUCHKI CJI0BA; BUKJIMKAIYHM €MOIIli; HOB1 JOCIIPKEHHS 3 BUMIPIOBAHHS

HACTPOIO JIFOJUHU; TICUXO0JIOTIYHA BaJCHTHICTb.

Grammar Practice
1. Choose from the text the sentences containing the Participle. Trans-
late these sentences into Ukrainian.

2. Change direct questions into indirect ones. Use the following to be-
gin your indirect questions: “I wonder” or “I am not sure”.

1. What strange device did Francis Edgeworth imagine?

2. Was it just a daydream?

3. Are social scientists trying to measure happiness?

4. Do you want to have a remote-sensing mechanism that can record human
feelings?

5. Who has created such mechanism?

6. Where do these creators work?

7. How many blogs were analyzed to receive the emotional level of people?
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3. Give the nouns from which the following adjectives are derived:
optimistic, individual, computing, personal, emotional, psychological, af-
fective.

What noun-forming suffixes do you know? Draw a pictorial “word-
flower” of adjective-forming suffixes you know.

4. Find all occurrences of the words ending -s in the text and explain
their functions.

TIME FOR FUN

e How many programmers does it take to turn in a light bulb? — None. It’s
a hardware problem.

e A young man hired by a supermarket reported for his first day of work.
The manager greeted him with a warm handshake and a smile, gave him a
broom and said, “Your first job will be to sweep out the store.”

“But I’'m a Harward graduate,” the young man replied indignantly.

“Oh, I'm sorry. I didn’t know that,” said the manager. “Here, give me the
broom and I’ll show you how.”

e Two young men who had just graduated from Harvard were all excited
and talking effusively as they got into a taxi in Boston downtown. After
listening to them for a couple of minutes the cab driver asked, “You men
Harvard graduates?”

“Yes Sir! Class of ‘94!” they answered proudly.

Then the cab driver turned back to shake their hand, “Class of ‘58.”

e Two things are infinite: the universe and human stupidity; and I’'m not
sure about the universe. (Albert Einstein)
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II. POPULAR SCIENCE TEXTS

1. CAN TRAIN TECHNOLOGY REINVENT THE WHEEL?

a destination | mpu3HaYCHHS a successor CIaJIKOEMEIIb

a pod «Karmcylnay, CTpy4oK a juggernaut | cTpalIHa cujia

a vehicle TpaHCTIOPTHUH 3aci0 adoption MPUAHATTS

conventional | TpaguiiHUR a commuter Macaxup

to rely on 3aJIeKaTH B1J malfunction | HecrpaBHICTh

hovercraft arapar Ha MOBITPSHIN reliable HaJ[IHUT
MOy

a cushion NOAYIIKA involvement | yuactb

a pace IIBUAKICTD inherently BiJl IPUPOH

Rail transport has not fundamentally changed in the 200 years since
the invention of metal rails but a new wave of transport ideas could change
the way we commute forever.

A personal car that drives itself automatically to your destination may
sound like science fiction but new “pods” at Heathrow Airport in London
have achieved just that — taking passengers from car park to terminal
quickly, easily and driven entirely autonomously.

The idea of Personal Rapid Transit, as it is called, is to make public
transport more personal, allowing on-demand journeys at the push of a but-
ton, all controlled by computers and lasers rather than a human.

One blue-sky idea is the Aero-Train — a plane-like vehicle which trav-
els at up to 350 km/h (220 mph) just 10cm above the ground. The vehicle
uses a technology known as ground-effect which removes the friction that
makes conventional rail transport less efficient and uses aerodynamics to
reduce drag. Its speed relies on aerodynamics similar to those used in a
plane or a hovercraft, using the air as a cushion to prevent it from touch-
ing the floor.

But there are trains in use right now that never touch the ground. The
train is held from the ground by a magnetic field — the term “maglev” is
short for magnetic levitation — and powered by motors that, without as
much friction, allow it to go at very high speeds. Maglev trains have been

64




tested to run up to 581 km/h (361 mph), according to Guinness World Re-
cords, quite a pace considering there is no contact between the train and the
ground.

What was once widely considered the successor to high-speed rail,
maglev networks has struggled with investment in recent years, especially
outside of East Asia.

So, is reinventing the wheel likely to change public transport forever?

“The steel wheel on steel rail has been in existence for nearly 200
years and it hasn’t fundamentally changed in all that time,” says Richard
Anderson, managing director of the Railway and Transport Strategy Centre
at Imperial College London. “There’s a momentum in the industry that
steel rail is a juggernaut that can’t be stopped. It’s here to stay.” And that is
where most governments are targeting their funding. While the future of
public transport as a whole is one of much debate, high-speed rail seems to
be close to widespread global adoption. Around the world more and more
high-speed networks are appearing, costing billions to develop with the
promise of improved infrastructure and vast economic benefits.

So what can high-speed rail offer?

Surprisingly, it seems like speed may not be the most important thing
about implementing new networks at all. “The thing about high-speed rail
is not so much speed as capacity,” says Mr Anderson. “The best metros
and trams around the world provide mass transport — they move lots of
people very efficiently. The advances in technology are going to be impor-
tant but, after safety, the amount of people that can travel is vital.”

And safety is the one thing that causes most concern among commut-
ers. With the general definition for High-Speed Rail being around 150 mph
(240 km/h), any minor malfunction could lead to catastrophe.

But in general, driverless public transport is believed to be around
30% more reliable than if it was being driven by a human. “Most modern
metros are automatic, which increases reliability,” says Mr Anderson.
“This is because you’re cutting out a certain level of human involvement,
which inherently causes problems.”
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Speech patterns

to prevent smb from doing smth | 3aBaguTH KOMych IIOCH POOUTH
The cold weather prevented us X0J10/1Ha TTOTO/1a 3aBaUIa HAIAM
from going for long walks. TPUBAJIUM IPOTYJITHKAM.
. is that ... Cnpapa B TOMY, 11O ...
The thing - P .y
is not so much ... CnpaBa HE CTIJIbKH B ...

1. Say whether these statements are TRUE or FALSE.

1. Rail transport has dramatically changed in the 200 years since the inven-
tion of metal rails. 2. An Aero-Train moves ten times as fast as a usual
train. 3. The term maglev is short for magnitude level. 4. Everyone knows
that speed is the most important thing about implementing new networks of
high-speed trains. 5. Driverless transport can be more reliable than the one
driven by a human.

2. Give synonyms to the following words from the text:

a target, to control, conventional, definition, efficiently, to provide, speed,
to increase, malfunction, to reduce.

2. DOES IT MEAN TIME TRAVEL POSSIBLE?

a subatomic par- | exeMeHTapHa to scrutinise pEeTeNBHO

ticle YaCTUHKA nepeBipATU

a pillar CTOBII an inconsistency | CymepedHicTh
to tumble down | magatu consistently MOCJTIIOBHO
ultimate MaKCUMaJIbHUM a bunch My40K
relativity BIIHOCHICTb to show up BUSIBJISITUCS

to spot pO3ITi3HABATH erroneous MMOMUJIKOBHI
hopefully MOYHa CIO/AIBaTCh | elsewhere B 1HIIIOMY MICIIi

Results that suggest subatomic particles have gone faster than the
speed of light were gained at Cern, the world’s largest physics lab. The
team has published its work so other scientists can determine if the ap-
proach contains any mistakes. If it does not, one of the pillars of modern
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science may come tumbling down. The speed of light is widely held to be
the Universe’s ultimate speed limit, and much of modern physics — as laid
out in part by Albert Einstein in his theory of special relativity — depends
on the idea that nothing can exceed it. Thousands of experiments have been
undertaken to measure it ever more precisely, and no result has ever spotted
a particle breaking the limit. “We tried to find all possible explanations for
this,” the report’s author Antonio Ereditato of the Opera collaboration told
BBC News. “We wanted to find a mistake — trivial mistakes, more compli-
cated mistakes, or nasty effects — and we didn’t. When you don’t find any-
thing, then you say ‘well, now I’m forced to go out and ask the community
to scrutinise this’.” The team hopes that other scientists will find inconsis-
tencies in the measurements and, hopefully, repeat the experiment else-
where.

“Despite the large [statistical] significance of this measurement that
you have seen and the stability of the analysis, since it has a potentially
great impact on physics, this motivates the continuation of our studies in
order to find still-unknown systematic effects,” Dr Ereditato told. “We
look forward to independent measurement from other experiments.”

Neutrinos come in a number of types, and have recently been seen to
switch spontaneously from one type to another. The Cern team prepares a
beam of just one type, muon neutrinos, and sends them through the Earth to
an underground laboratory at Gran Sasso in Italy to see how many show up
as a different type, tau neutrinos. In the course of doing the experiments,
the researchers noticed that the particles showed up 60 billionths of a sec-
ond earlier than they would have done if they had travelled at the speed of
light. This is a tiny fractional change — just 20 parts in a million — but one
that occurs consistently. The team measured the travel times of neutrino
bunches some 16,000 times, and have reached a level of statistical signifi-
cance that in scientific circles would count as a formal discovery. But the
group understands that what are known as “systematic errors” could easily
make an erroneous result look like a breaking of the ultimate speed limit.
That has motivated them to publish their measurements. Their dream would
be that another, independent experiment finds the same thing. But for now
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they are not claiming things, they want just to be helped by the community
in understanding their crazy result — because it is really crazy.

Speech patterns

Despite smth He nuBasiuuch (He3BaKA04HU) HA ...
Despite the loud music he con- He3Baxatoun Ha rydHy MY3UKY, BIH
tinued to study physics. IPOJOBXKYBaB BUUTHU (i3UKY.

independent Mu 3 HeTepIiHHAM YeKa€EMO He-
We look forward to .
measurement. | 3aJI€KHUX BUMIPIB.

We are looking hearing from | Mu 3 HeTepIiHHAM YEKAEMO BiJ

forward to you soon. Bac HAKWCKOPIIIOi BIMOBIII.

1. Say whether these statements are TRUE or FALSE.

1. According to Albert Einstein nothing can exceed the speed of light.
2. Neutrinos have only one type and they are very stable. 3. The team of
researchers sent a beam of neutrinos through the Earth from the lab in the
USA to an underground laboratory in Spain. 4. In the course of the experi-
ments, the researchers noticed that the particles moved faster than the speed
of light. 5. The researchers dream that another independent experiment
should prove their results.

2. Give synonyms to the following words from the text:
fast, to suggest, a mistake, to scrutinise, inconsistency, to switch, an im-
pact, to contain, speed, to understand, tiny, to claim, crazy.

3. READY FOR THE ROBOT REVOLUTION?

a chore XaTHs poOoTa patience TEPIIHHS

to look after JOTJISIIaTH unconsciously |miacBiIomMo

a cusp miK to prime NONEPEIKATH
an entrepreneur |IiNpUEMELD to draft CKJIaJaTy IIaH
artificial intelli- |mTy4nuit inTenekr to tell smb. BIJIpI3HATH
gence from smb.

to vacuum MUJIOCOCUTH vulnerable ypa3nuBUi
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sophisticated CKJIaTHHUH to evoke BHUKJIMKATH

a point MUTaHHs, pobsiema |solely BUKJIFOUYHO

frustrated po34apoBaHuUi responsible B1/ITTOB1TATBHHMA

From performing household chores, to entertaining and educating our
children, to looking after the elderly, roboticists say we will soon be wel-
coming their creations into our homes and workplaces.

Researchers believe we are on the cusp of a robot revolution that will
mirror the explosive growth of the computer revolution from the 1980s
onwards. They are developing new laws for robot behaviour, and designing
new ways for humans and robots to interact. “I think robotics technology
will change who we are, just as eyeglasses and fire changed who we were
before,” says Rodney Brookes, robotics entrepreneur and former director of
the MIT Computer Science and Artificial Intelligence Laboratory.

Commercially available robots are already beginning to perform eve-
ryday tasks like vacuuming our floors.

The latest prototypes from Japan are able to help the elderly to get out
of bed or get up after a fall. They can also remind them when to take medi-
cation, or even help wash their hair.

Current robots are not human like. For example they are things like
automated beds and wheelchairs but the time is coming when robots start
looking less like machines, and more like us.

Today in robotics we have machines that are sophisticated enough to
be put together with people in a daily life setting. A major point to keep in
mind is that people will need human—machine interaction in the future. The
research team has found that people react well to a robot gym instructor,
and seem to get less frustrated with it than with instructions given on a
computer screen. The robot can act as a perfect trainer, with infinite pa-
tience.

People are going to have to like, and importantly trust robots before
they welcome them into their homes, and several groups around the world
are working on making it easier to communicate with them. Much of hu-
man interaction takes place unconsciously, through body language. Ges-
tures, eye contact, and concepts of personal space are all things that robots
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are being taught. In learning about how people interact with machines, re-
searchers are also discovering new roles for robots in our lives. Robots can
communicate with humans in ways that other technology cannot.

Science fiction may have primed us for the coming robot revolution,
but it has also given us an idea of the types of controls we may want to
consider before welcoming robots into our lives and homes.

At present, robots are not sophisticated enough to be made to be-
have ethically. The UK’s Engineering and Physical Sciences Research
Council, together with the Arts and Humanities Research Council, has
drafted a set of ethical principles for robot design — which can be summa-
rised as follows:

1. Robots should not be designed solely or primarily to kill or harm
humans.

2. Humans, not robots, are responsible agents. Robots are tools de-
signed to achieve human goals.

3. Robots should be designed in ways that assure their safety and secu-
rity.

4. Robots are artefacts; they should not be designed to exploit vulner-
able users by evoking an emotional response or dependency. It should al-
ways be possible to tell a robot from a human.

5. It should always be possible to find out who is legally responsible
for a robot.

At present this code is simply a set of ideas. It’s out for debate and
discussion. However they are ideas that people should be thinking about
before the coming “robot revolution”.

Speech patterns

People are going to have to like |JItoqu 000B’s13K0BO MOBUHHI MOJTOOUTH

Look out! You are going to fall |OGepexno! Tu 3apa3 Bnazgem y smy.

into the pit.

It’s out of debate and discussion. Ile He BapTO OOTOBOPIOBATH.

It’s out for debate and discussion. Ile kpare 06TOBOPUTH.
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L It is warm enough to | Jloctarapo Temio, moo
Adjective (Adverb) ) _ ,
g0 swimming. 1TU KyNaTUCh.
+ enough + to- .

. It isn’t cold enough to | He nocTtarHb0 X0101HO,
Infinitive i ..
turn on the heating. 11100 BMUKATH 00ITpiB.

We have got enough )
enough + Noun + Y Hac 10CTaTHHO BYTLILIIA,

. charcoal to have a
to-Infinitive 100 3po0uTH 6apOeKio.

barbecue.

1. Say whether these statements are TRUE or FALSE.

1. Robot revolution is a course of explosive growth of the number of com-
puters. 2. Today robots perform all routine tasks at our homes.
3. Nowadays robots look like human beings. 4. The research team has
found out that people react better to a robot gym instructor than to instruc-
tions given on a computer screen. 5. Much of human interaction occurs un-
consciously, through body language. 6. Robots should not be designed for
killing or injuring humans.

2. Give synonyms to the following words from the text:

explosive, to develop, available, to design, everyday, to perform, sophisti-
cated, to take place, an idea, to summarise, vulnerable, to achieve.

4. UK’S ATOMIC CLOCK IS WORLD’S MOST ACCURATE

accuracy TOYHICTb to collate MOPiBHIOBATH
to gain B1JTHOBUTH a pursuit 3aHATTSA

a fountain TKEPENIO on a par with HapiBHI 3
required HEOOX1THUI to bring about BUKJIMKATH

a flip 00epT an oven iy

a trough MIHIMYM to boost TT1IBUIIYBaTH

a cavity 3amajuHa to collide CTUKATUCS

to expose miJgaBaTyd YOMYyCh | to maintain HiATPUMYBaTU
to adjust MPUCTOCOBYBATHU to underpin M IKPITUTIOBATH
apendulum | MasTHUK discrepancy PO301KHICTD
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An atomic clock at the UK’s National Physical Laboratory (NPL) has
the best long-term accuracy of any in the world, research has found. Stud-
ies of the clock’s performance, to be published in the journal Metrologia,
show it is nearly twice as accurate as previously thought. The clock
would lose or gain less than a second in some 138 million years. The
NPL’s CsF2 clock is a “caesium fountain” atomic clock, in which the “tick-
ing” is provided by the measurement of the energy required to change a
property of caesium atoms known as “spin”. By international definition, it
is the electromagnetic waves required to accomplish this “spin flip” that
are measured; when 9,192,631,770 peaks and troughs of these waves go
by, one standard second passes. Inside the clock, caesium atoms are gath-
ered into bunches of 100 million or so, and passed through a cavity where
they are exposed to these electromagnetic waves. The colour, or frequency,
is adjusted until the spins are seen to flip — then the researchers know the
waves are at the right frequency to define the second.

The NPL — CsF2 clock provides an “atomic pendulum” against which
the UK’s and the world’s clocks can be compared, ensuring they are all
ticking at the same time. That correction is done at the International Bureau
of Weights and Measures (BIPM) in the outskirts of Paris, which collates
definitions of seconds from six “primary frequency standards” — CsF2 in
the UK, two in France, and one each in the US, Germany and Japan. For
those six high-precision atomic pendulums, absolute accuracy is a tireless
pursuit. At the last count in 2010, the UK’s atomic clock was on a par with
the best of them in terms of long-term accuracy: to about one part in
2,500,000,000,000,000 (twenty five hundred trillion).

But the measurements carried out at Pennsylvania State University in
the US have nearly doubled the accuracy. The second’s strictest definition
requires that the measurements are made in conditions that were impossible
actually to achieve in the laboratory.

The team’s latest work addressed the errors in the measurement
brought about by the “microwave cavity” that the atoms pass through (the
waves used to flip spins are in the same part of the electromagnetic spec-
trum as the waves that flip water molecules in food, heating them in a mi-

crowave oven).
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A fuller understanding of how the waves are distributed within it
boosted the measurement’s accuracy, as did a more detailed treatment of
what happens to the measurement when the millions of caesium atoms col-
lide.

Without touching a thing, the team boosted the known accuracy of the
machine to one part in 4,300,000,000,000,000.

Nowadays definitions for electrical units are based on accurate fre-
quency measurements, so it’s vital for the UK as an economy to maintain a
set of standards, a set of procedures that underpin technical development.

The fact that it’s possible now to develop the most accurate standard
has quite measurable economic implications.

Some Time Measurement Facts.

e The international time standard is maintained by a network of over
300 clocks worldwide.

e These are sent by satellite and averaged at BIPM, a measurement
institute in France.

e But the “tick” of any one of them could drift out of accuracy, so
BIPM corrects the average using six “primary frequency standards” in
Europe, the US and Japan.

e Their corrected result, “International Atomic Time”, is occasionally
compared with the time-honoured measure of time by astronomical means:
“Universal Time”.

e A “leap second” is periodically added to correct any discrepancy
between the two.

Speech patterns

It is the electromagnetic waves | 3amMipIOIOTh caMe 11 €JIEKTPOMAarHiTHI
that are measured. XBHJTI.

It was Popov who invented the Came [TonoB BUHAKIIIOB paio.

radio.

It is nearly twice as accurate as | L{e maiie BABiIYi TOUHIIIIE aHiK BBa-

previously thought. KaJH JI0 1[OTO.
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1. Say whether these statements are TRUE or FALSE.

1. The atomic clock may lose or gain about 10 seconds in some 138 million
years. 2. The performance of the UK’s atomic clock is based on the meas-
urement of the energy required to change the spin of caesium atoms. 3. The
work of the UK’s and the world’s clocks can be compared with the work of
the NPL — CsF2 clock which ensures that they are all ticking at the same
time. 4. There are five “primary frequency standards” in different countries.
5. The international time standard is kept by a network of over 500 clocks
all over the world.

2. Give synonyms to the following words from the text:
accuracy, to require, a set of, to accomplish, correct, nearly, to gather, de-

tailed, to collide, implication, to maintain.

5. RESEARCHERS REV UP ELECTRIC NANO-MOTORS

to rev up MIPHUCKOPIOBATH(Ch) a pivot TOYKa 00epTaHHS
an obstacle nepenKoaa capacity 3[IaTHICTh

a breakthrough | mpopus to figure out | 3po3ymiTu
eventually 3pEIITOI0 to attain TOCSTTH

a feat MOJABUT to pinpoint | TOYHO BKa3aTu

a clump rpyna fruition peanizarist

Scientists have created a molecule-sized motor that runs on electricity,
as opposed to similar-sized motors running on chemicals or light. The abil-
ity to control a single-molecule motor could lead to innovations in more
precise medical and engineering technology and could lead to tinier, ad-
vanced digital devices. Many obstacles stand in the way of practical appli-
cations, however.

Researchers at Tufts University announce they’ve created an electrical
motor many thousands of times smaller than the width of a single human
hair, a breakthrough they claim could eventually lead to innovations in
healthcare and technology.
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The microscopic motor is the size of a single molecule and is electri-
cally charged, an innovative feat since previous single-molecule-sized mo-
tors were powered by chemicals or light.

The distinction is important. With a light or chemically charged motor,
scientists struggle with precision in adding chemicals to a clump of trillions
of molecules. In that scenario, the practicality of charging the motors de-
creases.

The Tufts research showed that electricity could be used with preci-
sion and accuracy to control a single molecule, even when additional mole-
cules sat just a nanometer away.

An interesting thing would be to get this into opto-electronics, where
you are interfacing light with electronics. With the tiny chargers on the mo-
tors, you have a tiny rotating motor and you could create something that
would give off light, or a tiny microwave generator or tiny antenna.

The research, published in a recent edition of Nature Nanotechnology,
was made possible thanks to huge advances in research technology such as
the scanning tunneling microscope, which uses electrons instead of light.

The scientists sent an electrical current through a butyl methyl sulfide
molecule using the tip of the microscope as the molecule rested on a copper
surface. In that position, a single atom worked as a pivot.

From there, the scientists could measure the molecule as it spun to
prove the movements were directed by the electrical charge.

While the implications could be far-reaching in the technological field
chemistry experts say applications are still a long way off.

One reason for that is the extreme temperature needed to measure the
molecules as they spin. Since higher temperatures increase the rate at
which the motors charge, the scientists had to keep the molecules in a
chilly environment.

Even at 100 Kelvin, or about negative 279 degrees Fahrenheit, the
molecules spin at an astonishing million spins per second. To have the ca-
pacity to measure what was going on, the research team had to keep tem-
peratures closer to 5 degrees Kelvin, or about negative 450 degrees Fahr-
enheit.
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To apply the information found in the study to practical applications in
medical or engineering fields, scientists must figure out how to operate at
easier-to-attain temperatures.

If advances in technology do come through, the motors will be used
in medical devices, perhaps to pump fluid through the pipes to better pin-
point a spot where medicine is headed or to sense the local environment for
a clearer diagnosis. Those applications, though, are far from fruition.

Speech patterns

if the advances do come through | sxio po3BUTOK AiliCHO BinOyaeThCA
He does want to repair his mis- Bin gilicHo X04e BUNIPaBUTHU CBOIO TO-
take. MUJIKY.

1. Say whether these statements are TRUE or FALSE.

1. Scientists have created a molecule-sized motor that runs on electricity, as
opposed to similar-sized motors running on atomic energy. 2. It is easy to
find practical applications of an electrically-charged motor. 3. The invented
electric motor is the size of a matchbox. 4. The scanning tunneling micro-
scope made it possible to do the research. 5. It is impossible to use a mole-
cule-sized motor in near future because of the extreme temperature needed
to measure the molecules as they spin.

2. Give synonyms to the following words from the text:
advanced, to announce, an obstacle, a breakthrough, chilly, to rotate, posi-

tion, a field, to astonish, distinction, a reason, to head.

6. FINAL SHUTTLE VOYAGE CLOSES CHAPTER IN HUMAN

SPACEFARING SAGA
spacefaring KOCMIYHHM MOTIT a pinnacle BEpUINHA, TIK
milestone Bixa, erarl, pyoix to eliminate | mikBigyBaTu
to blast off CTapTOBaTH to engage npuBepTaTU
to cap 3aBeplIyBaTHU an impact BILINB
multipurpose | 6araTouiILOBUN a spin-off nOoOIYHUHN TPOTYKT
a spare part 3amacHa J1eTalib ventricular HUTYHOUYKOBHM
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a buff CHeLiaTicT insulation 130JIS1115

to mourn CyMyBaTu a gaping hole | mpipBa

The U.S. space exploration program reached another milestone: Atlan-
tis blasted off from NASA’s Kennedy Space Center on its final space shut-
tle mission. The flight caps 30 years of achievements including the con-
struction of the International Space Station. Atlantis docked with the sta-
tion. The crew of four astronauts — Space shuttle Commander Chris Fergu-
son, Pilot Doug Hurley, and Mission Specialists Sandy Magnus and Rex
Walheim carried out a number of important tasks during the shuttle’s 12-
day mission. They delivered the Raffaello multipurpose logistics module
filled with supplies and spare parts to the station. They also flew the Ro-
botic Refueling Mission to test tools needed to robotically refuel satellites
in space. In addition, the crew brought back an ammonia pump that re-
cently had failed on the station so that engineers could improve the design
for future spacecratft.

End of an Era

Despite the glow of accomplishment, scientists, space buffs and many
in the business community as well are mourning the lost opportunities the
program’s end represents. For years NASA was the pinnacle of America’s
scientific efforts and achievements. And it seems that now, when the level
of scientific understanding among Americans is so low, eliminating such a
high-profile program is a big mistake. What the Americans need are pro-
grams that can engage people’s imaginations and get kids to study science.
There’s something to be said for keeping people’s heads in the stars.
There is so much about the universe that humankind does not understand.
The loss of the program could have an impact on advances in medical sci-
ence because experiments done in space have translated to gains in medi-
cine and scientists hope that the budget cuts to NASA will translate into
boosts in the budget for healthcare.

Truly Remarkable Feat

The Space Shuttle program has brought many benefits that deeply im-
pacted our everyday lives. Spin-offs of shuttle technologies include a
miniature ventricular pump for the heart derived from the fuel pumps, and
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insulation and composite materials that are used in households, cars and
aircrafts. However, the science community will miss the shuttle program
most of all. Without the shuttles, neither the Hubble Telescope nor the In-
ternational Space Station would have been possible, but its influence goes
far beyond those historic projects. In addition to providing a weightless
environment for the scientific experiments, growth of biological organism
experiments in space, and innovative material development, the shuttle
program also provided a means for the young students to grow their dreams
of space exploration. There were many programs that enabled students to
develop a space system that can be put into orbit onboard an orbiter. You
can imagine how excited the children would be to have something that they
made flown in space. The retirement of the Shuttle fleet leaves a gaping
hole in easy access to space for science experiments, as well as transporta-
tion of astronauts. It was a truly remarkable feat of our time.

Speech patterns

There’s something to be said for Tpebda mock ckazaTu, o0 JHOIAN

keeping people’s heads in the NMPOJAOBKYBAJIM IUBUTUCH HA

stars. 3ipKHU.

There 1s nothing to worry about. Hewma npo 1o TypOyBaTuch.

neither ... nor Hi ... HI

He needs neither help nor advice. Bin He notpeOye Hi 10MIOMOTH, Hi
nopaj.

goes far beyond BHUXOJMTH JAJIEKO 32 MexKi

Such tasks go far beyond the scope | Taki 3aBaaHHs HE MiJ CHUITY Cepell-

of the average schoolkid. HbOMY IIKOJISIPY.

1. Say whether these statements are TRUE or FALSE.

1. Atlantis is the name of the U.S. marine exploration program. 2. The shut-
tle’s mission lasted for a fortnight. 3. There were four astronauts on board
the spacecraft. 4. The crew brought back an ammonia pump that recently
had failed on the station. 5. Nowadays the level of scientific understanding
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among Americans is very high. 6. The progress in medical science will
slow down because of the loss of the program. 7. The Space Shuttle pro-
gram has brought many problems that deeply impacted everyday lives of

common Americans.

2. Give synonyms to the following words from the text:
exploration, to carry out, a shuttle, construction, spare, to eliminate, com-

munity, to include, miniature, environment, composite, to grow.

7. 1IBM COOKS UP SUPER-THIN GRAPHENE CHIPS

a circuit cxema excess HaJUIMILIOK

a wafer TOHKa Kpuctaiiuda | a field-effect MOJIbOBUM
njacTuHa transistor TPaH3UCTOP

to grapple O6opoTucs complementary JOJATKOBUH

honeycomb | cTinbHUKH yield BUPOOITOK, BUXi]

a flake TTaCTUHKA elastic THYYKUN

a challenge | mpo6iema, Bukiuk | impermeable HETIPOHUKHUNA

top-gate BEpPXHIN 3aKPUB alumin(i)jum AJTIOMIHIT

Scientists at IBM have figured out a way to use graphene in the pro-
duction of circuits. Graphene is an incredibly thin substance; in fact, it’s
only a single atom thick. IBM researchers have demonstrated a graphene
circuit which integrates all circuit components onto a single wafer made of
silicon carbide. Integrating it monolithically — meaning in one unit — with
other materials is a problem researchers have been grappling with since
2004, when the material’s properties were first demonstrated.

What Is Graphene?

Graphene is essentially carbon that comes in sheets one atom thick
densely bonded together in a honeycomb crystal lattice. You can think of
graphene as a plane of graphite — that stuff making up your pencil lead —
which is one atom thick. In 2004, physicists at the University of Manches-
ter and the Institute for Micro-electronics Technology in Chernogolovka,
Russia, first isolated individual graphene flakes and measured their elec-
tronic properties.
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About IBM’s Announcement

The integrated graphene circuit announced by the IBM researchers
operates as a broadband radio frequency mixer at frequencies up to 10
GHz. Frequency mixers are used in all communications devices — radios,
TVs, cellphones and radio satellites. The circuit announced by IBM is an
analog circuit. It’s designed to work — meaning switch on and off — at 10
GHz, which is 10 billion times a second. IBM is working to improve on
that.

Creating graphene circuits is difficult because combining graphene
with other materials has slowed down the circuits. Wafer-scale fabrication
of graphene has been one of the biggest challenges in realizing the promise
of graphene electronics. To make the integrated graphene circuit, the IBM
team first heated a silicon carbide wafer to release silicon and form a layer
of graphene on its surface. The graphene film was allowed to grow to two
or three layers in thickness, and then the silicon surface was heated to 1,400
degrees Celsius. Top-gated dual-fingered field-effect transistors were then
integrated with aluminum inductors. Following this, the wafer was spin-
coated with a thin polymer, and a layer of hydrogen silsesquioxane was ap-
plied to create active channels. The active channels were then carved by e-
beam lithography, the excess graphene was removed with an oxygen
plasma laser, and the circuit was cleaned with acetone. IBM’s circuit meas-
ures one square millimeter.

The Future for Graphene Circuits

CMOS (complementary metal oxide semiconductor) technology,
which is currently used in integrated circuits, is rapidly approaching the
limits of what it can do, and graphene is one of the alternatives being eyed
as a replacement. However, the technology to produce graphene circuits is
still in its infancy, and more work needs to be done to iron out the wrin-
kles. Among other things, the device yield rate needs to be improved. Us-
ing graphene in electrodes is the application that’s probably closest to
commercialization. However, there are many other potential uses of gra-
phene because of its uniqueness. Graphene is transparent like plastic but
conducts heat and electricity better than metal, it’s an elastic thin film, it’s
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an impermeable membrane, and it’s chemically inert and stable, it will have
a wonderful future.

Speech patterns

to be in smb’s infancy OyTH B 324aTKOBOMY CTaHi

The project is only in its infancy. | IIpoekT 1ie TiJIbKM Ha TOYaTKOB1H

craii.
More work needs to be done. Tpeba 3podutH 11e 6ibIIIe POOOTH.
The rule needs to be revised. Ile npaBuo Tpeba MOBTOPUTH.

1. Say whether these statements are TRUE or FALSE.

1. Graphene is a substance that has the thickness of only a single atom. 2. It
was very easy to make a graphene circuit which integrates all circuit com-
ponents onto a single wafer. 3. A frequency of 10 GHz means that the cir-
cuit switches on and off 10 billion times a second. 4. The silicon surface
under the graphene film was heated to 1,400 degrees Kelvin.

2. Give synonyms to the following words from the text:
production, to demonstrate, a substance, a component, a lattice, rapidly, to
integrate, property, to mix, transparent, a layer, to combine, stable, a limit.

8. POWER PLANT: ONE SMALL LEAF COULD ELECTRIFY AN
ENTIRE HOME

to split PO3IIETUTIOBATH fossil BUKOITHUM
fuel cell NaJTuBHUM eleMeHT | to mitigate oCNa0IsITH
renewable BIJIHOBJIFOBAaHU partial YaCTKOBH I
rare plaKicHUI eventually 3pEIITOI0
conversion NIEPETBOPEHHS deployment pO3TOpPTaHHS
ambient HABKOJUIITHIH to face 3ycTpiuatu

A team of scientists at the Massachusetts Institute of Technology has
developed what it describes as the first practical artificial leaf. The device,
made from silicon, electronics and catalysts, is the same size and shape as a
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playing card, but thinner. It splits water into its two components, hydrogen
and oxygen. These are then stored in a fuel cell and used later to generate
electricity. It’s really cool stuff — they’re taking a solar cell and turning it
into a battery. You can think of this as the first dark solar energy because
it’ll give you solar energy at night in the form of light.

Placing the artificial leaf in a single gallon of water in bright sunlight
could produce enough electricity to supply a house in developing countries
with its daily electricity requirement.

Much research has been conducted on the concept of an artificial leaf.
Technically, the first artificial leaf was developed more than 10 years ago
by John Turner of the U.S. National Renewable Energy Lab in Boulder,
Colo. However, Turner’s device used rare, expensive materials and was
highly unstable. Presented device uses inexpensive materials that are
widely available. It can use water from any source and is highly stable. It
was shown that a prototype of this leaf in the laboratory operated continu-
ously for at least 45 hours without a drop in activity.

The process was based on the researchers’ creation of a new catalyst
consisting of cobalt, phosphates and an electrode. When placed in water
and electricity from any source runs through the electrode, the catalyst pro-
duces oxygen. It is combined with another catalyst such as platinum that
can produce hydrogen gas from water, to duplicate photosynthesis. The
conversion of solar energy into hydrogen under ambient conditions is con-
sidered to be one of the greatest challenges scientists face in this 21st cen-
tury. Scientists believe this process could help create cheap electricity, re-
duce our dependence on fossil fuels, and thus help mitigate global warm-
ing.

New catalysts self-assemble from water to form a partial cubane struc-
ture. They are self-healing, and they split PH-neutral water into hydrogen
and oxygen at atmospheric pressure and room temperature. Cubane is a
synthetic hydrocarbon molecule that consists of eight carbon atoms ar-
ranged at the corners of a cube with one hydrogen atom attached to each
carbon atom. The catalyst operates at 100 mA per square cm at 76 percent
efficiency. The efficiency of the artificial leaf is also impressive. Overall,
solar panels are typically in the 10 percent efficiency range nowadays, so
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they’re not high-efficiency devices. If you have something that’s able to
absorb sunlight at anything close to 70 percent efficiency, it’s practically
turning sunlight into gold. The ability to split PH-neutral water has led to
the discovery of an inexpensive hydrogen-producing catalyst that operates
at 1,000 mA per square cm at 35 mV overpotential. What all this means is
that it could eventually enable the large-scale deployment of solar energy
by providing a mechanism for its storage as fuel.

The development of such an artificial leaf is a step in the right direc-
tion. This may lead us to larger solutions that let us use thermal, solar and
hydrogen solutions all at one time, and that will be huge.

Speech patterns

to be a reliable person. HaJ1lHA JIFOQUHA.

He is con- BBaxaeTnhcs

to sing well. T00pe CIIiBae.

sidered : (Bizomo), 1110 —
to have founded this . 3aCHYBaB 1€ 1H-
(known) .. BiH
nstitute. CTHUTYT.
What all this means is that ... Bce e o3Hauae, 1m0
What I want to tell you is only Bce, mo s xouy T001 cka3aTu, 1ie Te,
that I have lost my documents. 110 5 3aryOUB CBOT IOKYMEHTH.

1. Say whether these statements are TRUE or FALSE.

1. Scientists from the Massachusetts Institute of Technology have devel-
oped an artificial tree. 2. The device splits water into oxygen and hydrogen.
3. To supply a house with its daily electricity requirement one should place
the device into boiling water. 4. The first device with similar properties was
designed in the 19™ century. 5. The new device is highly efficient com-
pared to conventional solar panels.

2. Give synonyms to the following words from the text:

a team, a scientist, artificial, a device, a component, to store, to generate,
requirement, research, expensive, to use, to operate, conversion, a chal-
lenge, to attach, typically, eventually.
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III. READING IN MECHANICAL ENGINEERING

1. GRIPPER LIKE A HAND

gripper 3axBar; rpimep fragile TCHIITHUN

flexible THYYKUN disparate BIJIMIHHHUUA

ajaw nienena isosceles triangle | piBHOOenpeHuii
TPUKYTHUK

to rotate obepraruch a slat noTepevrHa; TUIaHKa

to pick up | miaHimMaTH to attach NpUETHYBATH

a part JeTanb a hinge HIapHIp

predefined | panime a bearing T1TIITATTHUK

BU3HAYCHUN

to confuse | cruryraTtu to pivot obepraTuch

to clasp 3aTHCKATH to accommodate | mpuUcTOCOBYBaTH

diverse PI3HOMAaHITHUI reinforcement 3MIITHEHHS

despite HE3Ba)KalouM Ha | sintering CTIKaHHS

to surround | oTouyBaTu to fuse TUTaBUTHU

a series of | psia; HaOip bellows PO3ayBasbHI MiXU

a shape dbopma to print out BHITYCKaTH

light bulb JaMITOYKa a strip CMY>KKa; CTpIuKa

to wrap oropraTru

“Flexible” is a word not usually associated with robotic grippers, and

for good reason. Robotic grippers can open and close their jaws and rotate

all they want, but most are engineered to pick up only one specific part fix-

tured in one predefined orientation. No one would confuse this with a truly

flexible gripper — your hand, for example — that can clasp and manipulate

objects as diverse as a penny, a ball, or a fork.

Festo AG’s new FinGripper shows one new approach to changing this

paradigm. The company put it on display at Germany’s Hanover Fair this

past April. Despite being surrounded by swimming and flying robotic pen-

guins, the FinGripper drew a large crowd of engineers.
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Based on the flexible structure of a fish’s tail, Festo’s FinGripper is
flexible enough to grasp a series of differently shaped light bulbs without
damaging the glass.

What they saw were the three plastic “fingers” that made up FinGrip-
per’s hand wrapping around each of three differently shaped light bulbs,
and lifting and rotating them 90 degrees. The gripper had a touch so light it
could manipulate the fragile bulbs without breaking any glass, and so flexi-
ble it could grasp one disparate shape after the other.

The key to FinGripper’s performance is the “Fin Ray” structure of its
three “fingers,” which move like the flexible tail of a fish. (This is some-
thing Festo learned from studying how penguins and fish swim.)

Each FinGripper finger looks like an elongated isosceles triangle with
a series of slats running between the two long sides. The slats are attached
to the side with hinges, which act like bearings. When the triangular finger
wraps around an object, such as a light bulb, the slats pivot to accommo-
date the motion while providing the reinforcement needed for a firm grip.

Festo made the grippers directly form CAD drawings using selective
laser sintering, which fuses one layer of plastic at a time until the structure
is complete. The company powers the three fingers with a pneumatic bel-
lows.

“We haven’t optimized the design yet,” said Markus Fischer, a Festo
designer who leads the company’s efforts to translate biological capabilities
into industrial applications. “We thought it would break after 10,000 to
100,000 cycles, but so far it has lasted 5 million cycles.”

Like natural systems, Festo’s FinGrippers have evolved. “The grippers
either worked as a system or not at all,” Fischer said. “The first ones we
printed out were not so good. They needed thicker walls and bearings on
the strips going across.”

“Festo wants to use the technology for industrial robotics”, said
Fischer. Potential applications include aquaculture and agriculture, where
the FinGripper could sort fragile objects like tomatoes.
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Speech Patterns

He is clever enough not to do | Bin nqoctatHbo po3ymHuit, 11106 HE poOu-
such a mistake. TH TaKOi MOMUJIKH.

This is too good to be true. Ile 3ananto q06pe, 1106 OYTH TpaBIOIo.

Exercise 1. Answer the questions.

1. Where was the gripper presented first? 2. What do the fingers of the
gripper resemble? 3. What material are the fingers of the gripper made of?
4. What are the fingers of the gripper powered from? 5. How long has the
gripper been working? 6. Where can the gripper be applied?

Exercise 2. Give synonyms to the following words from the text:
diverse, a shape, to rotate, to damage, fragile, a series of, good, to use.

2. CONFORMAL COOLING
to slash CKOpOUYyBaTH to fuse CIUIaBJISITU
a rate HOpMa, 0TI a core HEHTP, AIPO
a part JeTajb to eliminate | JTiKBiqyBaTH
to remove BUJAJIATH a housing KOpILyC
evenly PIBHOMIPHO to be around | akTUBHO TpaIFOBATH
account man- | pekiamMHuii areHT | durable MIITHUH, CTIAKUI
ager
molding auTTs, popmMoBKa | to withstand | BuTpumyBaru
sintering CIIKaHHS to bedevil MYYHUTH
to account for | ckimamaru gunk Oar"ioka
to warp nedopmyBaTu a bump BUTHUH, TYyJIS

A new way to make molds for injection molding promises to slash cy-
cle times and scrap rates for complex parts. Creating conformal rather
than straight-drilled cooling channels in molds removes heat faster and
more evenly. “While performance varies with part size and complexity,
some companies have reduced cycle times by 60 percent and scrap by 50
percent”, said Augustin Niavas. Niavas is a key account manager for Ger-
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many’s EOS GmbH Electro Optical Systems, which makes equipment that
builds the molds directly from CAD files.

Injection molding is the most widely used plastics processing technol-
ogy. The process melts thermoplastics and forces them into a metal mold.
After the plastics cool, the mold opens to reveal the finished part. To speed
cooling, molders run liquid through cooling channels they drill into the
mold.

Direct metal laser sintering builds molds with integral cooling chan-
nels layer by layer. Shaping the cooling channels to the part speeds cycle
times and slashes scrap.

Cooling channels work great when molding parts with regular fea-
tures. Add curves and irregular geometries, and manufacturers run into
problems. Straight drilled channels cannot follow the contours of the part.
As a result, they remove heat unevenly, so operators must wait until the
material farthest away from the cooling channel cools before they remove it
from the mold. No wonder cooling time can account for up to 70 percent of
each injection molding cycle. Uneven cooling can also warp parts and in-
crease scrap rates.

This is where EOS comes in. The company’s equipment produces
molds from 3-D CAD data by direct metal laser-sintering, fusing metal
powders into solids one layer at a time. The company’s equipment has no
problem creating cooling channels that curve, arch, and branch to conform
to any shape, because channels are built into the mold as it is formed, not
drilled afterwards.

EOS application engineer Siegfried Mayer pointed to a German ser-
vice bureau, LaserBearbeitungs-Center outside Stuttgart, which was having
trouble molding long, thin, cylindrical lipstick caps. It was easy to remove
heat from the outside of the part with standard cooling, but it was hard to
build an effective cooling channel inside the mold’s core. This produced a
hot spot on the cap of the tube. Using conformal cooling eliminated the hot
spot and reduced cycle time by more than 60 percent.

Mayer also mentioned a filter housing that had a problem with war-
page. “Its core was so thin, it was impossible to create a cooling channel,”
he explained. “There were different cooling gradients within the mold.
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They had to keep the whole mold enclosed until the energy flowed out.”
Even then, the processor had to scrap 50 percent of its output. Conformal
cooling not only reduced cycle times, but also slashed scrap rates to nearly
Zero.

While direct metal laser sintering has been around for decades, it was
not until 2007 that EOS developed a maraging steel that it could use to
make molds durable to withstand mass production.

Conformal cooling also solves a problem that bedevils drilled cooling
channels, flow blockage as gunk accumulates at right-angle turns. “We
don’t have that problem because we have very regular paths,” said Niavas.
“We can also build structures like bumps into the pathway to generate tur-
bulence to clean the channel.”

Speech Patterns

rather ... than ... CKOpIIIE ... 9UM; a HE

It’s better to repair this instrument rather |Kpaie BinpemMonTyBaTH 11eil npuiaji, a He

than buy a new one. KYIlyBaTU HOBUIA.

He is an engineer rather than a scientist. |Bin ckopiin iHkeHep, YUM BUCHHIM.

It was not until ... that ... TijgpkH B ...

It was not until September that we were |TinbKku y BEpeCHI MU 3MOTJIH [TOYATH €K-

able to start the experiment. CIIEPUMEHT.

Exercise 1. Say whether the statements are TRUE or FALSE using the
phrases quite right, of course, sure, certainly, definitely, it goes without
saying if the statement is TRUE and of course not, certainly not, noth-
ing of the kind, it is not the case if the one is FALSE.

1. Creating conformal cooling channels in molds in some cases reduces
cooling rate by 10 percent. 2. Injection molding is used while producing
parts from plastics. 3. To speed cooling, manufacturers put the mold into
cold water. 4. When the cooling channels are drilled straight, the part is
cooled unevenly. 5. EOS company produces molds from 3-D CAD data.
6. One of the applications of the technology mentioned in the text is pro-
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ducing computers. 7. In 2007 EOS developed maraging steel to produce
durable molds.

Exercise 2. Give synonyms to the following words from the text:

complex, fast, to reduce, to account for, to warp, to increase, to curve, du-
rable, to accumulate.

3. ATTRACTIVE MAGNETICS

a payload KOpPHUCHE HaBaHTakeHHA | to propel poCyBaTu
virtually MPaAKTUYHO an elevator midT

a puck mraiba dropoff MaJ1HHS
conventional | TpaguITIAHUIA to claim 3asBIISATH

to insert BCTaBJISITU throughput MPOTYKTUBHICTD
a pallet MII0H, TUIUTA accurate TOYHUH

a requirement | BEUMoTa a fraction JacTka
permanent MOCTIAHUNA assembly MOHTaX

MagneMotion Inc. of Devens, Mass., has introduced a smart, new lin-
ear synchronous motor called MagneMover Lite for moving payloads of up
to 2 kilograms at speeds to 2 meters per second over virtually unlimited
distances. Building on the company’s QuickStick system, the new Mag-
neMover Lite includes a built-in controller that individually identifies and
routes each puck, positioning it within 0.05 millimeter at any workstation
along the line.

Because it has fewer moving parts to maintain and uses electricity ef-
ficiently, MagneMover Lite has a lower cost of ownership than conven-
tional conveyor systems, according to MagneMotion’s vice president of
sales and marketing, Peter Mattila.

The MagneMover controller keeps up to nine pucks in motion per me-
ter of track. Pucks can also travel bidirectionally, so if a screw is not in-
serted at a workspace, the system can back up the individual pallet and re-
peat the operation instead of routing the pallet around the entire line a sec-
ond time. Individual puck identification also supports the pharmaceutical
industry’s track and trace requirements.
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The system is based on a permanent magnet linear synchronous motor.
It puts permanent magnets on the pucks, then runs a current through sta-
tionary coils (stators) under the track to generate an electromagnetic field.
This pulls or pushes against the field created by the permanent magnets
(which act like rotors) on the puck, propelling it forwards or backwards.
MagneMotion has used the same technology to move larger loads as well
as elevators for several years now.

Linear synchronous motors are similar to the propulsion systems used
for magnetic levitation trains. Most other industrial magnetic systems are
based on linear induction motors, which mount the magnetic coils on the
puck and induce magnetic fields within copper or aluminum plates on the
track. The coils require lots of current to induce magnetic fields and grow
less efficient as tracks grow longer.

According to MagneMotion, linear synchronous motors can run long
distances without large dropoffs in efficiency. It claims small systems typi-
cally achieve 50 percent efficiencies, while larger systems reach 85 percent
or more. “We can build a line 300 meters or longer, compared to about 1
meter for induction systems,” Mattila said.

According to Mattila, the new MagneMover Lite is designed to com-
pete with conventional conveyor systems on a cost-of-ownership basis. The
system achieves higher speeds and throughputs, up to 2-4 meters/second
compared with about 0.3 meter/second for high-speed conveyors, and there
are no moving parts to wear out or replace. “The system is accurate to
within a fraction of a millimeter without a pneumatic stop, so you can posi-
tion parts for assembly without removing them from the puck,” he said.

Speech Patterns

as well as a TaK0XK; KpiM TOro

Sport strengthens your body as well | CriopT ykpiruttoe # Barme Tino, i

as your spirit. BaIll JyX.

grow + Adjective CTaBaTH; POOUTHUCH
grow longer CTaBaTH JIOBIINM
grow old cTapitu
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grow angry PO3CEePIAUTUCH

grow dark TeMHIIIATH

of this woman. | IcHye 6araro MairOHKIB ITi€T XKIHKH.
There are many

. on the wall. Ha crini (BUCUTH, 3HAXOAUTHCS ) Oa-
drawings

rato MaJrOHKIB.

Exercise 1. Say whether the statements are TRUE or FALSE.

1. MagneMotion Inc. is an American company. 2. It produces motors for
conveyor lines. 3. MagneMover Lite is more efficient than conventional
conveyor systems because it has fewer moving parts. 4. MagneMover al-
ways runs in one direction. 5. MagneMover is based on linear induction
motor. 6. MagneMover uses the same principle as in magnetic levitation
trains. 7. MagneMover can provide speeds of a conveyor up to 20 meters
per second.

Exercise 2. Give synonyms to the following words from the text:
speed, because, to travel, entire, a requirement, permanent, to act, small,
typically, conventional.

4. PULTRUSION GOES ROUND IN CIRCLES

aladder |ngpaOuna fatigue strength | mexa BTOMHU

a ski pole |mmxHa manka fiber BOJIOKHO

decking  |macTun to dip 3arau0IoBaTH

a vat Oax to grab XarnaTtu

resin cMona to cure BYJIKAHI3yBaTH

a die mTami, npec-gpopma |batch production |cepiiine BUpOOHHUIITBO
aspring | TIpy>XKHHA hollow My CTUM

a beam Oanka core material CTPUKEHB

mileage | mpoOir silicone KpEMHIl

Until now, pultrusion has been used to make straight composite pro-
files that go into everything from ladders and ski poles to industrial decking
and military antennas. The process looks a lot like extrusion, except it
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works by pulling rather than pushing. A gripper grabs the reinforcing fi-
bers, pulls them through a vat of resin, and then through a die. The die
shapes the profile while heating the resin so that it solidifies as it exits.

Pultrusion is cheap (for composites), fast, and produces a quality part
— as long as it’s straight. Now, thanks to Thomas Technik+Innovation KG
of Bremervorde, Germany, pultrusion can also make curved parts of almost
any radius. Potential applications include lightweight spiral springs for
automobiles, circular aircraft fuselage segments, arched windows, more
expressive furniture, bridge beams, pipes, and storage tanks.

Composites bring advantages to the table in many applications. Take,
for example, automobile suspension springs. Composites weigh signifi-
cantly less than steel, and so improve gas mileage and handling. They also
demonstrate excellent fatigue strength and resist corrosion. They may even
have a cost advantage in shorter production runs.

The problem with conventional molds is that by the time the fiber and
resin are about two-thirds through them, the materials have become too
hard to bend.

The radius pultrusion process takes a different approach. Unlike con-
ventional pultrusion, it is not a continuous pulling process. Nor does it pull
the profile through a mold. Instead, the curved mold moves along the
curved profile.

It works like this. After pulling fibers through the curved mold, the
gripper stops and the mold moves from the gripper backwards along the
fibers. As it moves, it dips the fibers in resin and heats the resin-coated fi-
bers so that they harden. When it reaches the end of the segment, the grip-
per moves forward, grabs the newly hardened pultrusion, and pulls it along
the planned curve. The mold then moves back to the gripper and repeats the
dip-and-cure step again.

Clearly, radius pultrusion is not as fast as conventional continuous pul-
trusion. Yet Thomas believes the process is attractive for spirals with radii
greater than 30 centimeters. It may also prove an alternative to batch pro-
duction of smaller curved parts, since it is often faster and can produce hol-
low profiles with multiple channels without using core materials or silicone
tubing.
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Speech Patterns

You may keep this Bu Mosxere TpuMaTH 110 KHUTY

book as long as you | ckijibKH BaM noTpiOHO.

You should buy need it. Bu maete npundaTu 110 KHUTY,

this book OCKIJILKHM BOHA BaM NOTpiOHA.

She doesn’t want to go for a Bona He xoue iftu rynsTu. I 1 Tex (He
walk. Nor do L. X0uy).

They have left. Nor do we intend | Bonu noixanu. Mu Te:k He

to stay. 30MpaeEMOChH 3aJTUIIATHUCH.

That’s neither here nor there. He nopeuno. Hi B TuH Hi B BoporTa.

Exercise 1. Say whether the statements are TRUE or FALSE.

1. Until now, pultrusion has been used to make curved profiles. 2. Resin
and dies are used in the manufacture process of the profiles. 3. The com-
pany that proposed a new radius pultrusion technology is situated in Aus-
tria. 4. Composite materials are corrosion resistant. 5. In the radius pultru-
sion technology molds are stationary. 6. The fibers are heated so that they
melt. 7. In the technology some steps must be repeated.

Exercise 2. Give synonyms to the following words from the text:

to look like, a die, to exit, a storage, for example, to improve, to demon-
strate, excellent, to resist, to stop, since.

5. DIAMOND IS A PIPE’S BEST FRIEND

lubricious TJIaIKHi to be exposed | migAaBaTUCH BIUIMBY
coating MOKPUTTS high-alloy BHCOKOJIETOBaHUI
wear 3HOLYBaHHS harsh CyBOpHI

to embrace BUKOPUCTOBYBaTH | a liner 00IIMBKa

a valve KJIanaH grinding nutipyBaHHS

girt rpaBii chrome plating | xpomyBaHHs

to entrain 3aXOTUTIOBATH to adhere MPUKJICIOBATUCH
friction TEepTS a tap yaap

fouling 3a0pyIHEHHS to pop off B1/IKOJIOTUCH
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to retain 30epiratu graded CTYMIHYaCTUH

Diamonds are not just beautiful. They rank as the hardest and most lu-
bricious of all natural materials. Over the past 25 years, several firms have
learned to apply diamond and diamond-like coatings to the exterior of wear
parts. Now Sub-One Technology Inc. of Pleasanton, Calif., has developed a
low-cost way to apply diamond-like and silicon carbide (another very hard
ceramic) to interior surfaces as well.

Diamond-like coatings protect the interior of downhole pipes from
corrosion and wear, while lowering in-pipe friction significantly.

Offshore oil and gas companies have already begun to embrace Sub-
One’s coatings for pipes, valves, and other downhole components. Known
as InnerArmor, the coating has a hardness that stands up well to abrasive
wear and erosion from the grit and sand entrained with oil and gas. The
coating’s coefficient of friction is so low (down to 0.01), drillers may be
able to narrow downhole pipe diameter without reducing flow. Moreover,
the coatings are chemically inert, so they resist fouling and retain their lu-
bricity even when exposed to saltwater and sulfates in gas and oil.

This gives engineers a new option for offshore drilling. In the past,
they often chose high-alloy pipes, which handled extreme conditions but
were costly and required expensive machining.

Or they could treat the surfaces of lesser alloys to handle the harsh oft-
shore environment. Compared with polymer liners, InnerArmor is harder,
more durable, and far more heat-resistant. It is easier to apply to a pipe in-
terior than thermal spray coatings, and produces smoother surfaces without
grinding and polishing. It uses environmentally friendlier chemicals than
chrome plating does, requires less surface preparation, and produces a
harder and more wear resistant coating.

Sub-One sees other potential applications from automotive piston
rings, cylinders, and diesel exhaust recirculation systems to piping for high-
pressure, high-temperature geothermal power systems.

Creating a practical diamond-like carbon coating has taken decades.
The first diamond-like carbon films tended to adhere to themselves better
than to the surfaces on which they were applied. When they were applied
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too thickly, a tap of a hammer would be enough to pop them off the sur-
face. Sub-One solved the problem by creating a graded surface that gradu-
ally transitions from silicon to diamond-like coating, so there is no one
transition point.

According to Dore Rosenblum, vice president of marketing for Sub-
One, the company can produce coatings that range from 3 micrometers on
an engine cylinder to 30 to 40 pm on the interior of a downhole pipe. The
company’s deposition process applies the coating at about 0.5 um per min-

ute.

Speech Patterns

Moreover Kpim toro, 6iib11 TOoro
Furthermore Kpim toro, 6imbmr Toro
Therefore Tomy

Besides Kpim Toro, no Toro x
Unfortunately Haxanp

Hopefully CrnoniBaeMocCh, 110
Thus Taxum urHOM

In fact ®akTUYHO, HACTIpaBAl
Although (though) Onnak, xoua

On the one (other) hand 3 ogHoTO (1HIIOTO) OOKY

He took his bag and left.

Bin y3sB noptdens Ta mimos.

To get to the station, take bus
number 5.

[I1o6 mictaTuch IO cTaHIi, cimaiiTe B

aBTOOYC HOMED 5.

It takes me half an hour to get
to the University.

B MeHe 3aiiMae 1B rouHHU, 1100
TICTATUCh JIO YHIBEPCUTETY.

Exercise 1. Say whether the statements are TRUE or FALSE.

1. Diamonds are considered the softest natural materials. 2. Diamond-like
coatings decrease pipe’s wear resistance. 3. Diamond-coated parts are used
by off-shore gas and oil companies. 4. The coefficient of friction of these
coatings is very high. 5. The alternative for diamond coatings is chrome
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plating. 6. The first diamond-like coatings stuck well to the underlying sur-
faces.

Exercise 2. Give synonyms to the following words from the text:
beautiful, a firm, a way, to begin, to retain, an option, machining, environ-

ment, to require, power, to produce.

6. SMALL LATHES

a lathe TOKapHHi cTaHoK | a tailstock 3aaHs 6abka

a shop nex capacity IPOJYKTUBHICTh

to boost HiABUIIYBATH to flip NEPEKUIaTH

at a premium | B aedinuti available HasIBHUM

chuck OTIpaBKa thereby TaKUM YUHOM

a tool ITHCTPYMEHT unattended 0e3 yJacTi JIOANHU

a turret peBOJIbBEPHA a feeder 3aBAaHTAXyBAJIbHUMN
roJIOBKa MeXaHI3M

turning TOKapHUU secondary JIOTTIOMIKHU I

A machinery company in Oxnard, Calif., has found that smaller shops
increasingly do shorter product runs that include multiple operations. It
wants to help them out, so it is offering two small-footprint lathes priced at
under $30,000. The company, Haas Automation Inc., says the machines
can boost productivity in small and midsize shops where floor space is at a
premium.

One of the models, GT-10, has a footprint of 82 x 85 inches, a maxi-
mum cutting length of 8 inches, and a maximum cutting diameter of 10
inches. The other one, GT-20, is 96 % 73 inches on the floor, with a cutting
length up to 12 inches and a diameter to 11 inches. The GT-10 has a 7.5-hp
motor and a price of $25,995. The GT-20 has a 20-hp motor and costs
$28,995.

Haas sells the lathes without tooling. Options include a pneumatic
chucking system for the GT-10 and a hydraulic chucking system for the
GT-20. An optional eight-station tool turret is also available for both ma-
chines.
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According to Scott Rathburn, marketing product manager at Haas
Automation, the GT-10 and GT-20 are smaller, less expensive alternatives
to the company’s SL-10 and SL-20 turning centers for shops that don’t
need a tailstock or longer turning length capacity. The Haas SL-20, for ex-
ample, has a maximum cutting length of 20 inches, but the machine is
much larger than the GT-20, and has a base price of $54,995.

Haas suggests small lathes for secondary operations in short produc-
tion runs with multiple orders. Rathburn described one possible scenario.
Turned parts often require secondary operations to finish the back side of
the part (the portion held in the chuck). If the work is done on a single ma-
chine, the operator must manually flip the part and then perform the secon-
dary operation. Each piece is handled twice on the same machine.

For a reasonably small investment, a shop can have a second machine
available for the finishing work. The primary turning operations, which
typically are more complex and have longer cycle times, can be done on
one machine, using a bar feeder and automatic parts catcher to increase
throughput and run unattended. The secondary operation can then be done
quickly by the same operator on a secondary lathe like the GT-20, and
thereby increase productivity.

Exercise 1. Answer the questions.

1. What equipment does the company Haas Automation Inc. produce?
2. What is the power of motors in the lathes offered by the company?
3. What tooling can be supplied with the lathes? 4. What are the prices of
the machine-tools? 5. What operations are done with a part if there is only
one lathe? 6. In which way can productivity be raised using two machines?

Exercise 2. Form all possible derivatives from the following words:
a product, operation, short, possible, quickly.

Exercise 3. Give synonyms to the following words from the text:
to offer, small, to boost, expensive, to perform, productivity.
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7. HARMONIC GOES LINEAR

a drive PUBILJ rotation obepTaHHA

accuracy TOYHICTh missing BIJICYTHIH

to cause BUKJIUKATH a pulley IIKIB

a SCrew TBUHT to fold 3ropTaru, CKIaaaTu

a gearhead 3yOyacTui to wind KPYTUTHUCH,
penykTop obepraTucs

a brake TOPMO3 CEO (a chiefex- | renepanbHuii qu-

ecutive officer) peKTOp

maintenance | o0cIyroByBaHHs | tension Hampyra

lubrication 3Ma3Ka backlash MEPTBUH Xif

to transmit nepeaaBaTu play modT

to fit MOMIILIATHA stroke X111

a spline 3ybdacte kKosieco | a bearing T ITATTHUK

an assembly | By301 thrust TATA

rigid HKOPCTKUM revolution obept

to be en- Oytu 3aaissuuM | pitch ratio 1aroBe

gaged BiTHOIIICHHS

A linear drive that brings the advantages of harmonic drives to linear

motion can achieve high accuracy in long lengths that cause problems in

screw-type drives, and it also works without gearheads or brakes, according

to a manufacturer that has introduced one.

The manufacturer, Animatics Corp. of Santa Clara, Calif., says the de-

sign has fewer parts, requires less maintenance, and never needs lubrica-

tion.

To understand how it works, first consider the workings of a conven-

tional harmonic drive. It consists of three pieces. The first is a wave genera-
tor, an elliptical steel disk that usually transmits power from a motor or
servo. It fits inside a flex spline, a steel cup with gear teeth on the outside
of its thin walls that deform to take on the wave generator’s elliptical
shape. This elliptical assembly fits inside a rigid, toothed circular spline so
that 30 percent of the teeth are engaged at all times.
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So far, it sounds like just another collection of gears. But the flex
spline has fewer teeth than the circular spline. This means that every time
the flex spline makes a full rotation forward, the circular spline moves
backward by the number of gears equal to the missing teeth. So if the flex
spline has 200 teeth and the circular spline 202 teeth, then it would move
backward two teeth for every rotation, a 100:1 reduction ratio in only a few
inches of space.

So how does this apply to linear drives? Most conventional linear
drives combine a motor and gearhead with pulleys to pull a linear stage
back and forth. Animatics’ harmonic linear drive uses a recirculating belt
that folds back upon itself as it winds over several pulleys with different
diameters. The different diameters of the pulleys work like the mismatched
gear teeth in a harmonic drive to force the belt to travel at different rates in
different areas.

“By adding a few $5 pulleys, we’ve eliminated a $300 to $500 gear-
head,” Animatics CEO Robert Bigler said. He also noted that since the belt
is always in tension, it comes to a complete stop without backlash. “Gear-
heads have to have some play, because if you try to preload them, you’ll
have problems with the bearings,” he added.

Bigler claims that the harmonic linear drive performs about as well as
highly accurate but more expensive ball screw drives, especially in medium
to long lengths where screws begin to vibrate.

The new drives come in standard stroke lengths of 100 to 3,200 milli-
meters and equivalent pitch ratios of 2.5 mm per revolution to 12.5 mm per
revolution. The company’s HLD60 model generates up to 450 newtons of
thrust with an average moment loading of up to 150 newton-meters.

Speech patterns
so far IOTenep, MOKHU 10
as far as (I know, I understand) HACKUIBKH (5 3HAIO, 51 PO3YMIIO)

as far back as (in the 10" century) | me B (10-My cToITTI)

by far (better, more clever) HabaraTo (Kpaiie, OUTBIIT PO3YMHUIN)
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Exercise 1. Answer the questions.

1. What advantages does the new design have compared to a conventional
linear drive? 2. What parts does the conventional harmonic drive consist
of? 3. How does a flex spline differ from a circular spline? 4. Why do they
use pulleys of different diameters in the harmonic linear drive? 5. How do
they save money on using additional pulleys? 6. What is the advantage of
the drive’s belt being always in tension?

Exercise 2. Give synonyms to the following words from the text:
advantage, accuracy, to cause, to transmit, rigid, to engage, ratio, to force,

to move, to vibrate, average.

8. CHEAP CHIP CAN DRIVE

to boost 1JIBUIIYBATH to run off 3aMIHSTH

a dishwasher |mocynomuiina a shunt resistor  |mapanenbHUN
MalllHa pe3ucrop

an appliance  |mpuan interlock OJIOKyBaHHS

high-end Cy4acHH, short circuit KOPOTKE
MOTY>XKHUU 3aMUKaHHS

white goods noOyTOBI MPUJIAAN |consumption CIIO>KMBAHHS

average cepenHin a pump HAcoC

a bootstrap ca- |mpuckoproounii an evaluation JIeMOHCTpaLiiHa

pacitor KOHJICHCATOP board rJaTa

a circuit cxeMma; Iiara to familiarize 3HAallOMUTH

How do you boost electrical efficiency of the brushless motor in a
dishwasher, refrigerator compressor, or other appliance? One way is to add
a power inverter to match motor speed with load. This is just what appli-
ance manufacturers have done with high-end white goods.

Now Mitsubishi Electric Europe B.V. claims it has an inverter that is
economical enough for average household appliances. Mitsubishi’s Semi-
conductor European Business Group claims its new single-chip inverter,
MS81500FP, is the world’s smallest intelligent power module for the 90-
watt range. It takes only three passive components — a ceramic bootstrap
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capacitor, a shunt resistor, and a second ceramic capacitor at the voltage
supply pin — to operate the inverter.

At 17.5 millimeters by 11.93 millimeters, the entire printed circuit is
designed for surface mounting, a low-cost automated process that bonds
chips directly onto circuit boards without additional packaging. It is then
run off the appliance’s microcontroller or digital signal processor.

The inverter, which is rated for 500 volts and 1 amp, not only drives
the motor but protects against under-voltage, interlock, short circuit, and
over-temperature. In case of short circuit, it can turn off the device within
15 microseconds.

The thinking behind all this engineering is to make an inverter inex-
pensive enough to use with just about any appliance.

The inverter reduces energy consumption, and enables motors and
pumps to run smoother and with less noise. According to Van Trung
Nguyen, general manager of Power Semiconductors Europe, the design
“opens up new marketing and sales opportunities for the manufacturers.”

In addition to the inverter itself, Mitsubishi is offering an evaluation
board (EVBMS81500FP) that contains a microcontroller so engineers can
familiarize themselves with the technology.

Speech patterns

You are not just to him. Bu 110 HhOTO HecnpaBeNJINBI.
This is just what you wanted. Ile came Te, 110 BU XOTLIH.

The train has just come. [ToTar TinbKU-HO TPUHAIIIOB.

I just call to say ... 51 mpocTo A3BOHIO, 00 CKA3aTH ...
just the same BCE 0JTHO

Exercise 1. Say whether the statements are TRUE or FALSE.

1. A dishwasher, refrigerator compressor and other appliances use an inter-
nal combustion engine. 2. The company Mitsubishi Electric Europe B.V.
has suggested a new processor. 3. The new device is placed on a single
chip. 4. It contains five passive components. 5. The size of the entire
printed circuit is a square inch. 6. The inverter protects the appliances
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against short circuit. 7. It takes only 1 second to turn off the device in case

of short circuit. 8. The inverter increases the noise of the appliances.

Exercise 2. Give synonyms to the following words from the text:

an appliance, goods, household, intelligent, entire, to bond, to protect, to

provide, opportunity, to familiarize.

9. FOILED AGAIN

a bearing HIAMATTHUK hypersonic HaJ3ByKOBHI

foil dbomnbra to absorb MOTJIMHATH

film TUTIBKA a shock yaap

thrust TATA delicate Yy TIUBHM

to exceed NepEeBUIIyBaTU stiffness XKOPCTKICTh

ultimate rpaHUYHUN damping nemrdyBaHHsS

yield strength | MinHICTB to toss KUJaTu

a shaft Ball to match BUPIBHIOBATH

to crack TPICKaTUCh gradually MOCTYTIOBO

spring-loaded | mpy>xuHHMI airborne o nepedyBae y
NOBITpI1

journal lining | omopHa migknIaaka | to prevent 3anobiratu

coated TIOKPUTHIA to survive BUTPUMATH

lubricant 3Ma3Ka a missile pakera

revolution obepr a turbocharger | Typ6okommpecop

to clock in obepTaTHCh to cut back on | ckopouyBaTu

Foil bearings are making explosive progress, according to Hooshang
Heshmat, an ASME Fellow and founder of Mohawk Innovative Technol-
ogy Inc. in Albany, N.Y.

Foil bearings run on a thin film of air that enables them to achieve

very high rotational speeds. How high? According to Heshmat, he once ran
a 50-pound-thrust turbine engine so fast that it exceeded the ultimate yield
strength of the shaft, which cracked and exploded into thousands of pieces.
Nor was it any ordinary shaft: It was made of 440C, a high-carbon chro-
mium bearing steel used in the Space Shuttle’s main engine.
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The key to foil bearing performance lies in its foil. The shaft rests on a
spring-loaded foil journal lining coated with solid lubricant. Once it starts
moving, it rides on the foil until it moves fast enough to generate the air
pressure needed to push the foil away. At this point, the shaft is riding on a
film of air. Foil bearings use no liquid lubricants.

The technology was invented 50 years ago. In the early days, foil bear-
ings could support maximum loads of only about 10 pounds per square
inch at room temperature. Today, Mohawk has bearings that carry loads up
to 100 pounds per square inch and operate at temperatures as high as
1,700°F. The smallest foil bearings are 4 mm in diameter and achieve 1
million revolutions per minute. The largest bearings are 235 mm diameter
and clock in at hypersonic speeds of more than 600 meters per second.

Mohawk’s latest bearings take advantage of two key innovations. The
first has to do with the bearing’s ability to absorb shocks without failing.
This involves a delicate balance of stiffness and damping. Heshmat likens
it to tossing a child into the air. “As the baby starts coming down, you
match his speed with your hands to slow him down gradually before catch-
ing him,” he explained. “We’ve designed the foil and springs around the
shaft to achieve multilevel stiffness and damping to do just that.”

Heshmat’s team has also developed an innovative foil coating. It ful-
fills two important functions. First, it acts as a solid lubricant to smooth the
startup of the bearing before it goes airborne. This prevents wear. The same
coating also acts as a thermal barrier, enabling the foils to survive for tens
of thousands of hours at temperatures up to 1,700°F.

The military funded much of Mohawk’s research for use in missiles,
rockets, and jet engines.

Lubrication-free bearings could make possible turbochargers for diesel
engines. As today’s diesel turbochargers age, oil leaks into the engine and
comes out as particulates. Environmental regulations limit particulate emis-
sions, such as the black soot that diesels emit as they warm up to operating
temperatures. While foil bearings could double the cost of turbochargers,
they would allow diesel manufacturers to cut back on the equipment now
needed to capture particulate emissions.
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Speech Patterns

to have something (nothing) to do | MmaTu (He MaTH) BiTHOLIIEHHH /10

with smth. 40roch
I’m sure he has something to do S neBeH, 110 BiH Ma€ SIKECh
with medicine. BITHOIIIEHHS 10 MEIUIINHH.

This problem has nothing to do with | L{s nmpoGnema Hac HisIk He

us. CTOCYETBCS.

Exercise 1. Say whether the statements are TRUE or FALSE.

1. Foil bearings run on a film of oil. 2. Heshmat made an experiment with a
turbine engine to check the strength of the shaft. 3. The shaft used in the
experiment was made of cast iron. 4. The technology of foil bearings was
invented 20 years ago. 5. The smallest foil bearings are less than 1 sentime-
tre in diameter. 6. Heshmat compares the operation principles of the bear-
ings with tossing a child into the air. 7. Foil coating enables to prevent
overheating. 8. The military are going to use the foil bearings in subma-
rines.

Exercise 2. Give synonyms to the following words from the text:
progress, ultimate, ordinary, main, performance, to support, to achieve,

stiffness, to toss, innovative, regulation.

10. WIGGLE ROOM

a take Touka 30py, | a PCB (printed | neuarna ruiara
TPaKTOBKa circuit board)

actuator MPUBLL benchtop HACTUIbHUM

a phenomenon | siBuIIEe suburb nepeaMicTs

a nut raiika simultaneously | onHoYacHO

a screw TBUHT a stake MaKeT aKIii

to come up with | 3HaliTH a joint venture | CIibHE MiANPUEMCTBO

a shift 3CYB to headquarter | po3minryBaTu mrabd

a hip CTETHO to purchase KYITyBaTu

a thread pi3b, Hapi3ka | to customize BUPOOJISITH Ha 3aKa3

to squiggle 3BUBATUCh to be rated OyTH pO3paxOBaHUM
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axial OCHOBHUH stock cepiiHui

a clearance 3a30p to replace 3aMIHATH

to advertise peKiIaMyBaTH | a stepper motor | aroBuii MOTOp
fine TOYHUI

Here’s a different take on the piezoelectric actuator, the device that
takes advantage of the deformation of certain ceramics when an electric
field is applied to them. The piezoelectric actuator changes shape and can
move something.

A few years ago, David Henderson got the idea of using the shape-
changing phenomenon to cause a nut to vibrate and drive a screw. What
he came up with is a linear motor that can move about 100 times its own
mass and can be manufactured in sizes down to about 1.5 centimeter thick,
and perhaps even smaller.

Henderson received a patent for the idea in 2005 and has founded a
company, New Scale Technologies Inc., which says it can make as many as
100,000 motors a month at its factory in Victor, N.Y. He is both co-CEO
and chief technology officer. The other co-CEO, Ted Franceschi, is chief
development officer.

The device consists of a screw inside a nut, with both parts made of
stainless steel. The nut is encased in four piezoelectric plates. A voltage is
applied to the plates at the frequency of the nut’s first bending resonant fre-
quency, Henderson said. Depending on the size of the nut, that could be
anywhere from about 40 to 200 kilohertz. The plates operate in pairs, and
the current is applied separately to each pair with a 90-degree phase shift.

The result is an alternating deformation of the plates that causes the
nut to vibrate in a circular motion. Henderson compared the action to the
movement of the hips of a person spinning a Hula Hoop. Tangential forces
from the threads of the nut work on the screw, which will begin to rotate
and can move a load.

The company calls it the Squiggle motor. According to Henderson, the
system requires an axial load to work properly. When there is no load on
the screw, it may move, or it may not, depending on thread clearance and
the mass of the screw. The company makes the motors in which the nut is
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as small as 1.5 x 1.5 x 6 mm. Henderson said it may be possible to manu-
facture them 33 percent smaller.

One of the applications for which New Scale advertises the motors is
for fine control of lenses in tiny cameras, like the ones in cellular phones.
New Scale recently expanded a two-year-old license with Tamron Co., a
maker of optical equipment in Japan. Tamron is now licensed to make
Squiggle motors for its own products at factories in Japan and elsewhere in
Asia. It may also serve as a contract manufacturer for New Scale.

The company suggests a range of uses for Squiggle motors, from toys
to electronic locks or microfluidic controls in drug pumps.

There are several options for the electronics needed to drive the mo-
tors, Henderson said. Among them, he said, are benchtop electronics in
housings, separate PCBs using discrete electronic components that are
ready for integration in a customer’s product, or a motor drive circuit on a
single application-specific integrated circuit.

New Scale has partnered with Austriamicrosystems AG, a manufac-
turer of integrated circuits in Unterpremstaetten, a suburb of Graz, Austria,
to develop a chip that will be able to drive two Squiggle motor simultane-
ously. The collaboration will also develop a position sensor.

Austriamicrosystems earlier this year invested $6 million to buy a 25
percent stake in New Scale. Austriamicrosystems was formed in 1981 as a
joint venture of American Microsystems Inc. and VOEST Alpine AG. It is
headquartered in a 12th-century castle, Schloss Premstaetten, that VOEST
purchased in 1981.

New Scale makes a range of Squiggle motors in standard sizes and of-
fers to customize, as well. The smallest stock motor that New Scale makes,
Model SQL-1.5-6, has a nut that is 1.5 x 1.5 x 6 mm. Its mass is 0.15
grams and it is rated to generate up to 0.2 newton, or 20 grams force. The
stock model has a maximum travel of 6 mm and a travel speed of 5 mm per
second. Its resolution is listed at 0.5 micrometer.

According to Henderson, a Squiggle motor is applicable “anyplace
you want to replace a solenoid or stepper motor and want to go smaller.”
They are especially advantageous at widths, or motor diameters, under 6
mm, he said.
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Speech patterns

to cause smb. (smth.) to do smth. | npumymyBaTn Korocs (Ioch) po-
OUTH LIOCh

The strong wind caused us to stay | Mu 3auIIuianch BJoMa 4epe3 Cuilb-

home. HUI BITED.

to cause smth. BHKJIMKATH II0Ch; OyTH NPUYUHOIO
40roch

The strong wind caused big dam- CunbHUM BiTEp BUKJIHUKAB BEIUKI

ages. MOIIKO/KCHHS.

Exercise 1. Say whether the statements are TRUE or FALSE.

1. The piezoelectric actuator can move something due to changes in shape.
2. David Henderson suggested a big-sized linear motor that can move very
big objects. 3. Henderson founded his company in 2000. 4. The company
New Scale Technologies Inc. is situated in New York City. 5. The parts of
the device are made of stainless steel. 6. The frequency of the voltage ap-
plied to the plates of the device ranges from 200 to 300 kilohertz.
7. Henderson compared the movement of the nut in the device with a squir-
rel in a cage. 8. Henderson’s company cooperates with Japan and Austria.

Exercise 2. Give synonyms to the following words from the text:
a device, to change, a few, to cause, to manufacture, small, to receive, to
found, to call, properly, fine, a manufacturer, simultancously, to offer.

11. SUPER INDUCTION

plc (public lim- |Bigkpwure akiionepHe a downside HEJIOJTK

ited company TOBapPUCTBO

fair SApMapoK so far noci

brass Mi/lb, TaTyHb preliminary nonepeaHii

to extrude dbopmyBaru a trial BUINIPOOYBaHHS
BUJIaBIIIOBAHHSIM

alternating cur- |mepemiHHHI cTpyM | commissioned |BBeAeHHMI B
rent eKCILTyaTalliio

eddy current BUXPOBHH CTPyM distribution PO3MOILT

107




to resist OTIMPaTUCh alloy CIUIaB

a coil KOTYIIKa, BUTOK a billet 3aroTiBKa

homogeneous  |ogHOpiAHMIA

British superconductor developer Zenergy Power plc and German ma-
chine manufacturer Biiltmann GmbH have begun selling an industrial-
scale, superconductor-based induction heater for metal processing. The
technology, which they say is twice as efficient as conventional induction
heaters, won the prestigious 100,000-euro Hermes Prize at this year’s Han-
nover Fair in Germany.

Metal fabricators use induction heaters to soften aluminum, brass,
bronze, and copper in order to shape or extrude such parts as heat ex-
changer tubes, pipes, window frames, computer components, and automo-
tive profiles.

The induction heaters themselves are electromagnets driven by high-
frequency alternating currents. This induces eddy currents in the work-
piece. The resistance of the eddy currents to changes in direction induced
by the alternating current causes the metal to heat up. Induction heaters
typically have energy efficiencies of 35 to 45 percent, and can consume an
astonishing 1 to 5 percent of an industrial country’s total energy produc-
tion, according to Zenergy.

One reason that induction heater efficiency is so low is hysteresis, the
tendency of the magnetic cores to resist the rapid cycling of the magnetic
fields. Superconductors provide a solution to that problem. They have zero
electrical resistance, so there is no hysteresis, no matter how fast the cur-
rent alternates to switch the polarity of the magnetic field.

This greatly reduces the amount of energy needed to power the induc-
tion coil. Superconductor induction heaters achieve efficiencies of 90 per-
cent. The technology produces highly homogeneous and precisely control-
lable temperature gradients in the workpiece, with no risk of damage from
local overheating. Superconducting induction heaters start up quickly.
Their only real downside is expense, but Zenergy claims that companies
can pay off the purchase price within five years based on energy cost sav-
ings alone.
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So far, Zenergy and Biiltmann have sold two commercial units. The
first one, in September 2007, went to aluminum fabricator Weser Alu
GmbH, which used it to replace an existing copper-based aluminum heater
at its manufacturing plant in Minden, Germany. Based on preliminary tri-
als, Weser Alu expected to decrease energy use to 160 kilowatt-hours, from
280 kilowatt-hours, while reducing heating times and improving tempera-
ture distribution.

The second unit builds on lessons learned in the first heater, the devel-
opers said. They said it has been sold to a manufacturer that makes automo-
tive, electrical, air conditioning, and refrigeration components. The manu-
facturer will use the induction heater in a newly commissioned facility to
extrude copper and copper alloy billets.

Speech patterns

twice as ... as B /IBa pa3u

This car is twice as expensive as [{s mamuHa BABOE JOPOKYA 3a
mine. MOIO.

no matter how (where, when) siK (1e, K0JIM) OM He

No matter how hard it is, [ will do | SIx 6u He Oymo BaxKo, s 1€ 3p00-
it. J10.

Call me no matter when he comes. | [loa3BoHiTh MeHI, KOJIH O BIH HE

MPUMILOB.

Exercise 1. Say whether the statements are TRUE or FALSE.

1. The induction heater made by Zenergy Power plc is used for plastics
processing. 2. Conventional induction heaters are less efficient than the
new superconductor-based induction heater. 3. Induction heaters are used
for shaping computer components and window frames. 4. The induction
heaters contain electromagnets driven by direct current. 5. Induction heat-
ers consume much energy. 6. The main reason for low efficiency of induc-
tion heaters is eddy current. 7. There is no hysteresis when superconductors
are used. 8. Superconductor induction heaters can cause local overheating
of workpieces.
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Exercise 2. Give synonyms to the following words from the text:

to induce, resistance, typically, astonishing, total, tendency, to provide, a

problem, a downside, expense, a trial, to expect, a billet.

12. HOT BOLT POWERS SENSORS

to harvest 30upaTu, OTPUMYBATH | an issue npobyiema

dc (direct MOCTIHHANA CTPYM self- caMmo3abe3nedyBaHu
current) sustaining

a trickle CTPYMOYOK intermittent | mepepuBYacTU

a node BY30.I conditioning | peryatoBaHHS

to track BIJICTe)KYBaTH a heat sink | TemIoBiABIA

a survey OTJISA T ambient HABKOJIMIITHIN
deployment | BBeACHHS B Jit0 to evaluate | omiHrOBaTH

A German company, Micropelt GmbH, has developed a prototype bolt
that screws into a hot machine and harvests the waste heat as electricity.
Based on thermoelectric thin films, the TE-Power-Bolt generates 0.2 to 15
milliwatts of power and uses an integrated dc-dc converter to set voltage
between 1.2 and 5 volts.

So what can you do with such a small trickle of power? Micropelt’s
vice president, Burkhard Habbe, points to wireless sensor nodes. By con-
necting tiny autonomous sensors wirelessly, manufacturers create distrib-
uted networks to track material flow and monitor machinery. The network
gives managers a precise picture of production status. A single plant could
use dozens, hundreds, or even thousands of sensor nodes.

Today, batteries power those devices. Habbe points to a survey by San
Diego-based market research firm ON World Inc. that sees global deploy-
ment of 128 million wireless sensor nodes within two years. The same sur-
vey found that 75 percent of industry experts named batteries as a critical
issue because they require constant monitoring and replacement.

Micropelt’s solution is to replace batteries with TE-Power-Bolts. The
bolts are self-sustaining power supplies that never need replacement. Their
low power output is ideal for sensors that take and report intermittent
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measurements (as opposed to critical sensors that must operate all the
time).

The sensors themselves consist of two different types of semiconduc-
tors that produce a current when there is a temperature gradient between
them. The semiconductors and power conditioning devices sit on the head
of an M24 steel screw.

The screw transmits heat from a hot machine or a pipe carrying fluids
to the semiconductors. One of the semiconductors is connected to a 1.5-
inch-diameter aluminum heat sink above the bolt head that draws away
heat. As long as the hot surface is 10 to 20°C warmer than ambient tem-
perature, the TE-Power-Bolt will generate power.

“We are supporting two basic scenarios,” Habbe said. “One is an ex-
ternal energy supply, as represented by TE-Power-Bolt, where a short wire
connects to the sensor node, which may not sit on a warm surface but has
one nearby. The second is an integrated thermal energy source, functioning
like a built-in battery, which would never run out. It is good for sensors sit-
ting on warm or hot surfaces of any type.”

The TE-Power-Bolt was designed to show how an energy harvester
based on the company’s thin film thermoelectric technology might look.
Micropelt would like to license the technology, and Habbe says some com-
panies are already evaluating the prototype.

Speech patterns
It was such a nice day. [le OyB Takuil 4y JOBUM JEHb.
The day was so nice. Jlens OyB Takuii 4y10BUH.

Exercise 1. Answer the questions.

1. What is the function of a hot bolt developed by the German company
Micropelt GmbH? 2. What power generates TE-Power-Bolt? 3. What are
sensor nodes used for? 4. How often do TE-Power-Bolts need replacement?
5. When do sensor’s semiconductors produce current? 6. Where are the
semiconductors placed? 7. Under what conditions does TE-Power-Bolt
generate power?
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Exercise 2. Give synonyms to the following words from the text:
a prototype, to generate, integrated, to point, to connect, to create, to moni-
tor, precise, research, an expert, constant, output, to transmit, to evaluate.

TIME FOR FUN

e What’s the difference between mechanical engineers and civil engi-
neers? — Mechanical engineers build weapons. Civil engineers build tar-
gets.

e An engineer, a physicist, and a computer scientist were discussing what
was the oldest profession.

The engineer claimed priority. “Look at all that matter engineered into
amazing constructs like galaxies, stars, and planets”.

The physicist disagreed. “Before there were planets, the matter had to be
made from chaos. Physics is responsible for all the quarks, gluons, pho-
tons, and electrons”.

The computer scientist coughed modestly. “Ah, but where do you think the
chaos came from?”

e A vibration is a motion that cannot make up its mind which way it
wants to go.

¢ A man is talking to God:
The man: God, how long is a million years?
God: To me, it’s about a minute.
The man: God, how much is a million dollars?
God: To me it’s a penny.
The man: God, may I have a penny?
God: Wait a minute.

e The wireless telegraph is not difficult to understand. The ordinary tele-
graph is like a very long cat. You pull the tail in New York, and it meows
in Los Angeles. The wireless is the same, only without the cat. (Albert Ein-
stein)
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IV. READING IN CHEMISTRY

1. HYDROGEN

fusion CUHTE3 combustion | 3rOpsHHS
to exist icCHyBaTH viable KUTTE3NATHUN
to store 30epiratu a vehicle 3acib mepecyBaHHs
fuel MaJruBO a challenge | BukimK, mpoGnema
compression | CTUCKaHHsA, KoMmpecis | midair MOBITPSHUM
hair bleach OCBITJIIOBAY 15 a wound paHa, yIIKOJ>KEHHS

BOJIOCCS

The chemical symbol of hydrogen is H. It is an element with atomic
number 1, this means that 1 proton is found in the nucleus of hydrogen.
Hydrogen is the lightest, simplest and most commonly found chemical
element in the Universe, making up around 75% of its elemental mass. Hy-
drogen is found in large amounts in giant gas planets and stars; it plays a
key role in powering stars through fusion reactions. Hydrogen is one of two
important elements found in water (H,O). Each molecule of water is made
up of two hydrogen atoms bonded to one oxygen atom.

In 1766, during an acid metal reaction, Henry Cavendish first formally
recognized hydrogen. In 1781 he also found that hydrogen produces water
when burned. While Cavendish is usually given credit for the discovery of
hydrogen as an element, it had been produced by earlier scientists who
were unaware of hydrogen as a unique chemical element. It wasn’t until a
few years later (1783) that hydrogen was given its name. The word hydro-
gen comes from the Greek word /hydro (meaning water) and genes (mean-
ing creator).

Hydrogen gas has the molecular formula H,. At room temperature and
under standard pressure conditions, hydrogen is a gas that is tasteless, odor-
less and colorless. Hydrogen can exist as a liquid under high pressure and
at extremely low temperature of 20.28 Kelvin (—252.87°C, —423.17°F).
Hydrogen is often stored in this way as liquid hydrogen takes up less space
than hydrogen in its normal gas form. Liquid hydrogen is also used as a
rocket fuel. Under extreme compression hydrogen can also make a transi-
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tion to a state known as metallic hydrogen. Laboratory research into this
area is ongoing as scientists continue efforts to produce metallic hydrogen
at low temperature and static compression.

Hydrogen is used to power a range of new alternate fuel vehicles. The
chemical energy of hydrogen is converted by a combustion method similar
to current engines or in a fuel cell which produces water and electricity by
reacting hydrogen with oxygen. Engineers and car manufacturers are re-
searching the possibility of using hydrogen gas as an efficient and viable
car fuel. One of the possibilities involves storing hydrogen as a solid state
in car fuel tanks. While there are many challenges involved in this process
it would allow for greater hydrogen storage in vehicles, allowing them to
travel for longer before refueling.

Hydrogen peroxide is a chemical compound with the molecular for-
mula H,O,. It is often used as a hair bleach or cleaner. At certain concentra-
tions it can also be used to clean wounds.

Hydrogen was used for air travel from 1852 when the first hydrogen
lifted airship was created by Henri Giffard. Later airships that used hydro-
gen were called zeppelins and while they were reliable and safe for the ma-
jority of the time their use was stopped soon after the Hindenburg disaster
in 1937. The Hindenburg airship was destroyed in a midair fire over New
Jersey that was both filmed and broadcast live on radio.

Hydrogen is commonly used in the petroleum and chemical industries
and is also widely used for many physics and engineering applications such
as welding or as a coolant.

Hydrogen can be potentially dangerous to humans due to fires that can
start when it is mixed with air, our inability to breathe it in its pure oxygen
free form and also in its extremely cold liquid state.

Speech patterns
to give credit for HA/JaTH NepeBary
While Cavendish is usually Xoua KaBenaimy BiggaroTh epeBary y

given credit for the discovery | BIZKpHUTTI BOJHIO SIK XIMIYHOTO
of hydrogen as an element, it eJIeMEeHTa, BYEHI OTPUMYBAJIHM HOTO 1
had been produced by earlier paHiliie, aje He 3/10TalyBajlCh
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scientists who were unaware of | HACKUTBKH 1€ YHIKQIbHUM XIMIYHUM

hydrogen as a unique chemical | enemeHnr.

element.

It wasn’t until a few years I Tinbky yepe3 aekinbka pokiB (1783)
later (1783) that hydrogen was | rizporeHy gaau ioro Ha3By.

given its name.

1. Say whether these statements are TRUE or FALSE.

1. Hydrogen produces water when burned. 2. Hydrogen cannot exist as a
liquid under any conditions. 3. Engineers and car manufacturers assume the
possibility of using hydrogen gas as an efficient and viable car fuel.
4. Hydrogen peroxide is a chemical compound that at certain concentra-
tions can also be used to clean wounds. 5. Zeppelins were reliable and safe.
6. The use of zeppelins was stopped soon after the Hindenburg disaster in
1931. 7. Hydrogen can be potentially dangerous to humans due to fires that
can start when it is mixed with air.

2. Match the words to their synonyms:

1) amount a) to connect
2) to make up b) enormous
3) mass ) conversion
4) giant d) to ruin
5) to bond e) a chance
6) discovery f) weight
7) unique g) to compose
8) transition h) opening
9) possibility 1) quantity
10) to destroy j) particular
2. NITROGEN
bulk 00’eMHUM a bubble OynpOartika
fluid piauHa surgery X1pypriyHa omneparis

greenhouse gas | MapHUKOBUM ra3 | an anesthetic | 06e30010BasIbHE
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decompression | KeCOHHa demolition 3HHUIICHHS,

sickness XBOpOOa pyHHYBaHHS

scuba diving nipHaHHS 3 fertilizer yao0proBad, 100pUBO
aKBaJIAHTOM

Nitrogen is a chemical element with the symbol N and atomic number
of 7. Under normal conditions nitrogen is a colorless, odorless and tasteless
gas. Nitrogen makes up around 78% of the air you breathe; it is present in
all living things, including the human body and plants.

Nitrogen gas is used in food storage to keep packaged or bulk foods
fresh. It is also used in the making of electronic parts, for industrial pur-
poses and has many other useful applications. Nitrogen gas is often used as
an alternative to carbon dioxide for storing beer in pressurized kegs. The
smaller bubbles it produces are preferred for some types of beer.

Titan, the largest moon of Saturn, has an atmosphere nearly entirely
made of nitrogen (over 98%). It is the only moon in our solar system
known to have a dense atmosphere.

Nitrogen is in a liquid state when at a very low temperature. Liquid ni-
trogen boils at 77 Kelvin (—=196°C, —321°F). It is easily transported and has
many useful applications including storing items at cold temperatures, in
the field of cryogenics (how materials behave at very low temperatures), as
a computer coolant (a fluid used to prevent overheating), removing warts
and much more.

Decompression sickness (also known as the bends) involves nitrogen
bubbles forming in the bloodstream and other important areas of the body
when people depressurize too quickly from scuba diving. Similar situations
can occur for astronauts and those working in unpressurized aircraft.

Nitrous oxide (also known as laughing gas or by its chemical formula
N,0) is used in hospitals and dental clinics as an anesthetic (removing or
reducing pain and general awareness for various surgeries). Nitrous oxide
is also used in motor racing to increase the power of engine and speed of
the vehicle. When used for this purpose, it is often referred to as nitrous or
NOS (Nitrous Oxide System). Nitrous oxide is a considerable greenhouse
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gas and air pollutant. By weight it has nearly 300 times more impact than
carbon dioxide.

Nitroglycerin is a liquid used to create explosives such as dynamite. It
is often used in the demolition and construction industries as well as by the
military. Nitric acid (HNO3) is a strong acid often used in the production of
fertilizers. Ammonia (NH3) is another nitrogen compound commonly used
in fertilizers.

Speech patterns

the only ... to have €IUHMH ..., IO MAE

It is the only moon in our solar | Bizomo, 1110 11e €quHUN MiCsIITh B HAIIIN
system known to have a dense | coHsuHIl cucTEMI, IKUN Ma€ UIUTbHY

atmosphere. atMocdepy.

when + V-1I1

When used for this purpose, it | Kosn BiH BUKOPHUCTOBYETHCS 3 TAKOIO
is often referred to as nitrous or | METOIO, TO HA3UBAETHLCS 3aKUCOM a00

NOS (Nitrous Oxide System). CHCTEMOIO 3aKHCY a30Ty.

1. Answer the following questions.
1. What characteristics does nitrogen have under normal conditions?
2. Where is nitrogen gas used? 3. What is the only moon in our solar sys-
tem known to have a dense atmosphere? 4. What is the boiling point of ni-
trogen? 5. What is the mechanism of decompression sickness? 6. Why is
nitrous oxide used in motor racing?

2. Give synonyms to the following words from the text:
entirely, to include, speed, quickly, an engine, small, to store, a purpose,
considerable, to reduce, impact, to remove, liquid, to use.

3. OXYGEN
a crust Kopa a clergyman | cBSIIIIEHUK
a layer MPOILAPOK treatment 1) mikyBaHHs; 2) 06poOKka
a pollutant | 3a06pynHioBay | a spark ickpa
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Around 1% of the sun’s mass is oxygen. Oxygen is an element with
the chemical symbol O and atomic number 8. Oxygen is a very reactive
element that easily forms compounds such as oxides. Under standard tem-
perature and pressure conditions two oxygen atoms join to form dioxygen
(O,), a colorless, tasteless and odorless gas.

Oxygen is essential to human life, it is found in the air we breathe
and the water we drink (H,0). Oxygen makes up around 21% of the air
you breathe. It is also the most common element in the Earth’s crust
(around 47%) and the third most common element in the Universe (but far
less than hydrogen and helium, the two most common).

The large amount of oxygen on Earth is supported by the oxygen cycle
which involves the movement of oxygen between the air, living things and
the Earth’s crust. Photosynthesis (a process that converts carbon dioxide
into organic compounds using sunlight) plays a major role in this cycle.

Ozone (O;) is an allotrope (different form) of oxygen that combines
three oxygen atoms together. While ground level ozone is an air pollutant,
the ozone layer in the Earth’s upper atmosphere provides protection from
the suns harmful rays by filtering UV light.

The sun’s mass is made up of around 1% oxygen.

Between 1770 and 1780, Swedish pharmacist Carl Wilhelm Scheele,
British clergyman Joseph Priestley and French chemist Antoine Laurent
Lavoisier researched, documented and helped discover oxygen. The name
oxygen was first used by Lavoisier in 1777.

Oxygen therapy is used as a common medical treatment. You may
have seen patients on TV or in real life using an oxygen mask or nasal
cannula (a plastic tube that fits behind the ears and delivers oxygen through
the nostrils).

Oxygen has a number of other practical uses such as smelting metal
from ore, water treatment, as an oxidizer for rocket fuel and a number of
other industrial, chemical and scientific applications.

Concentrated oxygen promotes fast combustion. While a spark or heat
is still needed to start a fire, having concentrated oxygen near various fu-
els can be very dangerous.
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Speech patterns

It is found in the air we BiH 3Hax0oAUTHCS y MOBITPi, AKMM MH
breathe and the water we AUXAEMO, Ta Yy BOJi, IKY MU II’€MO.
drink.

You may have seen patients on | [1o TeneBizopy, abo B peaiIbHOMY KHUTT1
TV or in real life using an oxy- | B, Ma0yTb, 0a4MJIM TIAIIIEHTIB, 1110 KO-
gen mask. PUCTYIOTHCSI KHCHEBUMHU MACKaMH.

A spark or heat is still needed | Ickpa uu xxap yce 1ie HeoOXiaHi1, 00

to start a fire. 3a0aJIUTA BOTOHb.

1. Answer the following questions.

1. What is the atomic number of oxygen? 2. How much oxygen is there in
the air we breathe? 3. What does the oxygen cycle involve? 4. Photo-
synthesis is a process that converts carbon dioxide into organic compounds
using sunlight, isn’t it? 5. How many oxygen atoms does ozone combine?
6. From what countries were the scientists who researched, documented
and helped discover oxygen?

2. Put down the following words into 2 lists: a) Nouns, b) Adjectives.
Underline the word-forming siffixes. Add the lists with nouns and ad-
jectives of your own with the same suffixes.

Various, oxidizer, industrial, dangerous, treatment, application, scientific,
medical, plastic, patient, pharmacist, harmful, different, pollutant, move-
ment, essential, tasteless, pressure, condition, reactive.

4. HELIUM
to float TUTUCTHU buoyant | muaBy4yuid, 31aTHUIA TpUMa-
THUCS HA TIOBEPXHI
noble OyraropoHuM to leak | BuTiKaTH
jointly CHUTBHO hoax MicTudikaris, TPIOK
to replenish | monoBHIOBaTH to inhale | BauxaTtu
a blimp TUpUXKa0Ib to choke | 3aguxarucs, AymuTu
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Helium is lighter than the air around us so it floats, that’s why it is per-
fect for the balloons you get at parties. Helium is a chemical element with
the symbol He and atomic number 2. It is a colorless, tasteless and odorless
gas. Helium is the second most common element in the Universe (after hy-
drogen), making up around 24% of its mass.

Helium is part of a group of chemical elements called noble gases; the
other five that occur naturally are neon, argon, krypton, xenon and radon.
Under normal conditions they share similar properties, including being less
likely to participate in chemical reactions due to their outer shell of elec-
trons being full. Helium is the second least reactive element after neon.

French and English astronomers Pierre Janssen and Norman Lockyer
are jointly credited with discovering helium after spectral analysis of
sunlight following a solar eclipse in 1868.

The word helium comes from the Greek word meaning sun (helios). It
was named by Lockyer and English chemist Edward Frankland.

The USA is the world’s largest supplier of helium, with many reserves
found in large natural gas fields.

The rate at which helium is currently being used by humans is much
faster than the rate at which the reserves are being replenished. New tech-
nologies for obtaining or recycling helium are one way for gas companies
to help slow this problem.

Because helium is lighter than air it is commonly used to fill airships,
blimps and balloons. As it doesn’t burn or react with other chemicals, he-
lium is relatively safe to use for this purpose. While hydrogen is 7% more
buoyant than helium it has a much higher fire risk.

You might have noticed the helium balloon you got from the amuse-
ment park slowly falling to the ground after a few days, this happens as the
helium gradually leaks from the balloon. Helium has a lifting force of
around one gram per liter. A balloon that holds 10 liters of helium should
therefore lift an object weighing 10 grams. Unfortunately you’ll need
around 5,000 of these balloons if you weigh around 50kgs and want to get
off the ground.

Because helium is less dense than normal air, when inhaled from a
source such as a helium balloon, it briefly changes the sound of a person’s
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voice, making it sound much higher. However, breathing in too much he-
lium can be very dangerous, potentially choking people due to a lack of
oxygen.

Helium can be in a liquid and even solid state but they can only occur
at temperatures near absolute zero. Liquid helium is used to cool metals for
superconductivity use. The European Organization for Nuclear Research’s
(CERN) Large Hadron Collider uses liquid helium to maintain an ex-
tremely low temperature.

Helium is often used in space programs, displacing fuel in storage
tanks and having other rocket fuel applications.

Speech patterns

to be less likely to participate | ckopim 3a Bce, He OyAyTh IPHIIMATH
in chemical reactions yY4acTh y XIMIYHUX peaKiisx

You might have noticed ... Mo>xnuBo, BU OMIYAJH ...

It briefly changes the sound of a | Bin HeHa0BrO 3MiHIOE 3By4aHHS
person’s voice, making it JIOJICBKOTO TOJIOCY, 3MYLIYIO4YH HOro
sound much higher. 3By4aTH Habarato BHIIE.

1. Say whether these statements are TRUE or FALSE.

1. Helium is heavier than the air around us. 2. Helium refers to a group of
chemical elements called noble gases which under normal conditions have
similar properties. 3. It was French astronomer Pierre Janssen who discov-
ered helium after spectral analysis of sunlight in 1860. 4. The word helium
comes from the Greek word meaning helicopter. 5. A lot of helium can be
found in large natural gas fields of the United States of America. 6. Helium
briefly changes the sound of a person’s voice, making it sound much lower.

2. Find the English equivalents to the following words and word com-
binations in the text:

OylaropojHi ra3u, MmiaHOMHA Cuila, JIETIIUM 3a MOBITPs, 0€3 cCMaKy, MajauB-
HUH 0ak, 0111 aOCOJIFOTHOTO HYJISA, BIUXATH / BUIUXATH, CKiIagaTu oinst 1%,
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30BHIIIHS 000JI0HKA, HAHOUIBIIMI TOCTAYaIbHUK, MIITPUMYBAaTH TeMIIepa-

TYpPY, COHAYHE 3aTCMHCHH, HECTa4a KMCHIO, BiZ[HOCHO OC3IIeUHUH.

5. WATER
tide IPWINB to burst BUOYyXaTu
to dissolve PO3UYUHSATH plumbing BOJOTIPOBIJT
hail rpaja soil TPYHT
a vent BIJUTYIIIMHA sewage CTIYHI BOJHU
a polar ice cap | monspHa npos10Ba | to be involved in | OyTu 3amydeHuM
IIamnka 710 4YOTOCh

Above 4°C, water expands when heated and contracts when cooled.
But between 4°C and 0°C it does the opposite, contracting when heated and
expanding when cooled. Stronger hydrogen and oxygen bonds are formed
as the water crystallizes into ice. By the time it’s frozen it takes up around
9% more space.

Water is made up of two elements, hydrogen and oxygen. Its chemical
formula is H,O. Each molecule of water is made up of two hydrogen atoms
bonded to a single oxygen atom.

Water has three different states, liquid, solid and gas. The word water
usually refers to water in its liquid state. The solid state of water is known
as ice while the gas state of water is known as steam or water vapor.

The existence of water is essential for life on Earth. Water covers
around 70% of the Earth’s surface. The three largest oceans on Earth are
the Pacific Ocean (largest), the Atlantic Ocean (second largest) and the
Indian Ocean (third largest). Found in the Pacific Ocean, the Mariana
Trench is the deepest known point in the world’s oceans. Ocean tides are
caused by the rotation of the Earth and the gravitational pull of the Moon
and Sun acting on ocean water. On average, every kilogram (2.2 Ib) of
seawater contains around 35 grams (1.2 oz) of dissolved salt. The freezing
point of water lowers as the amount of salt dissolved in it increases. With
average levels of salt, secawater freezes at —2°C (28.4°F).

Water makes a good solvent with many sugars, salts and acids easily
dissolving in it. On the other hand oils and fats don’t mix well with water.
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The water cycle involves water evaporating (turning into a gas), rising
to the sky, cooling and condensing into tiny drops of water or ice crystals
that we see as clouds, falling back to Earth as rain, snow or hail before
evaporating again and continuing the cycle.

Water in the form of ice is found at the polar ice caps of the planet
Mars, some scientists have also suggested the possibility of liquid water on
the red planet.

Pure water has no smell and no taste; it also has a pH level around 7.

While most people know that water boils at 100°C (212°F), this is at
the normal conditions of sea level. The boiling point of water actually
changes relative to the barometric pressure. For example, water boils at just
68°C (154°F) on the top of Mount Everest while water deep in the ocean
near geothermal vents can remain in liquid form at temperatures much
higher than 100°C (212°F).

Water can move up narrow tubes against the force of gravity in what is
known as capillary action. You may check out this capillary action your-
self.

Most people around the world have access to clean drinking water but
it is a major problem in poorer areas of the world. Water pollution and low
quality water can lead to dangerous bacteria, disease and viruses such as E
coli and Cryptosporidium.

Drinking water is needed for humans to avoid dehydration, the
amount you need each day depends on the temperature, how much activity
you are involved in and other factors. An important use for water is in agri-
cultural irrigation, this is when water is artificially added to soil in order to
assist the growth of crops. Water is used frequently by firefighters to extin-
guish fires. Helicopters sometimes drop large amount of water on wildfires
and bushfires to stop fires spreading and limit the damage they can cause.
The water industry helps deliver water to homes in various cities and coun-
tries around the world. This can involve services such as purification, sew-
age treatment, filtering, distillation and plumbing.

Electricity can be created from hydropower, a process that uses water
to drive water turbines connected to generators. There are many hydroelec-
tric power stations around the world. Water also plays a role in cooking.
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Steaming and boiling food are well known cooking methods. You may
have noticed this last time you made pasta or noodles.

Water is also used for fun. Water sports are a very popular recreational
activity and include things like swimming, surfing and waterskiing. Ice and
snow is also used in ice skating, ice hockey, skiing and snowboarding.

Speech patterns
second largest JIpYTUi 32 BEJIMUUHOIO (PO3MIpaMu)
Water makes a good solvent Boja € rapanM po34mHHMKOM 1151 Oa-

with many sugars, salts and ac- | raTeox caxapo3, COJeil Ta KHCIIOT.

ids easily dissolving in it.

You may check out this capil- | Tu cam moxen nepeBipuTH 110
lary action yourself. KamuspHy Iifo.

I may check out this capillary A cam ...
action myself.

They may check out this capil- | Bouu cami ...
lary action themselves.

Drinking water is needed for [TutHa Boa HeOOXiAHA JTIOANHI, IO

humans to avoid dehydration. 3amo0irTM 3HEBOIHCHHSI OPTaHI3MY.

1. Say whether these statements are TRUE or FALSE.

1. Above 4°C, water contracts when heated and expands when cooled.
2. Each molecule of water is made up of two atoms of oxygen and one
atom of hydrogen. 3. The solid state of water is known as snow. 4. The
freezing point of water lowers as the amount of salt dissolved in it in-
creases. 5. The boiling point of water at the normal conditions of sea level
1s 100°C (212°F) and it changes relative to the barometric pressure. 6. The
amount of water you need every day to avoid dehydration does not depend
on different factors. 7. Agricultural irrigation is the process when water is
artificially added to soil in order to assist the growth of crops.
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2. Find the English equivalents of the following words and word com-
binations in the text:

CTUCKATHCS TIPU OXOJIOJKCHHI, IITYYHUW, PIAKUA CTaH, CWiIa TSKIHHA,
MILIHI 3B’A3KH, OKEAHChKI MPUJIMBH, MOBEPXHS 3eMIIl, aTMOCHEPHUN THUCK,
TaCUTH TMOJIYM s, POYUHATUCH Y BOJI1, IOCTAYaTH BOJY B IOMIBKH, KaTaHHS

Ha JIbOoAY, IMOKCIKHUK, BUIIAPOBYBAHHA, BUPOITYBATH Bp0>1<a'1'.

6. CARBON

to bond 3B’sI3yBaTH to feature | mpenacTaBiIsATH COO0IO
transparent MPO30PHUI charcoal | nepeBHe Byruuis
the Earth’s crust | 3emHa xopa emission | eMicisl, BUKH/]I
melting point TeMmeparypa fossil fuel | BUKOTHE MaNIUBO

TUTABJICHHS
entirely IITKOM alloy CIUIaB
carbon fiber BoJIOKHA Byriemo | crude oil | cupa Hadra

Carbon is a chemical element with the symbol C and atomic number 6.
The word carbon comes from the Latin word carbo, meaning coal.

Carbon forms a large number of compounds, more than any other ele-
ment. Because of its willingness to bond to other nonmetallic elements it is
often referred to as the building block of life. While carbon forms many
different compounds it is a relatively unreactive element.

There are several allotropes (different forms) of carbon with the three
most well known being amorphous carbon (coal, soot etc), diamond and
graphite. The properties of diamond and graphite are very different, with
diamond being transparent and very hard, while graphite is black and soft
(soft enough to write on paper). Graphite is used for its thermal insulation
(lower rate of heat transfer) properties. It is also a very good conductor of
electricity. The carbon atoms in graphite are bonded in flat hexagonal lat-
tices and layered in sheets.

Carbon is the 4th most common element in the Universe (after hydro-
gen, helium and oxygen). It is the 15th most common element in the
Earth’s crust while it is the second most common element in the human
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body (behind oxygen). Carbon has the highest melting point of all ele-
ments, around 3500°C (3773 K, 6332°F).

Hydrocarbons are organic compounds made entirely of molecules fea-
turing just hydrogen and carbon. Organic chemistry involves the study of
hydrocarbons. The simplest hydrocarbon compound is methane (CHy).

Carbon was discovered by early human civilizations in the form of
charcoal and soot. The term carbon footprint refers to the amount of
greenhouse gas emissions caused by a country, organization or individual
person. The carbon cycle is the process in which carbon is exchanged be-
tween all parts of Earth and its living organisms. It is of vital importance to
life on Earth, allowing carbon to be continually reused and recycled.

Carbon is found in the Earth’s atmosphere in the form of carbon diox-
ide (CO,). Although it only makes up a small percentage of the atmosphere
it plays an important role, including being used by plants during photosyn-
thesis.

Carbon monoxide (CO) is very toxic to both humans and animals. It
forms in conditions when there is not enough oxygen to form carbon diox-
ide (CO,). In many countries around the world, carbon monoxide poisoning
is the most common kind of fatal poisoning.

Carbon fiber is a strong material that consists of thin fibers made up
largely of carbon atoms which are bonded together in microscopic crystals.
It is very useful for applications needing high strength and low weight.
Fossil fuels such as methane gas and crude oil (petrol) play a large role in
modern economies. Plastics are made from carbon polymers. Carbon is
used to form alloys with iron such as carbon steel.

Graphite and clay are combined to make the lead used in pencils.

Charcoal is commonly used for grilling food on barbeques.

Speech patterns

The term the Czech word CnoBo “robot” moxoauTh Bif
“robot” comes | “robota”. 4eChKOro clioBa “robota”.
She from | Italy. Bona pogowm 3 Iramii.

Milk COWS. MoJi0KO Aat0Th KOPOBH.
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1. Say whether these statements are TRUE or FALSE.

1. Carbon creates a lot of compounds but not more than any other element.
2. There are different forms of carbon with the two most well known.
3. Graphite 1s a very good conductor of electricity. 4. Carbon has the lowest
melting point of all elements. 5. Organic chemistry studies organic com-
pounds such as hydrocarbons. 6. Carbon monoxide (CO) is very poisonous
for human beings and animals as well. 7. Atoms of carbon in carbon fiber
are bonded together in macroscopic crystals.

2. Match the words to their opposites:

1) nonmetallic a) unique
2) unreactive b) late
3) transparent c) to absorb
4) soft d) weak
5) common e) metallic
6) simple f) to hide
7) early g) opaque
8) strong h) hard
9) to emit 1) reactive
10) to find j) intricate
7. DIAMOND
tool THCTPYMEHT, 3aci0 rarity PIIKICTH
to occur 3’SIBIIATHUCA, BiOyBaTucs | to scratch mIKpsioaTu
to mine BHUJI00yBaTH luster OJIMCK, CAUBO
controversy MoJIeMiKa, CynepedKa to curse NPOKJINHATH
to seek (sought) | 3HaxoauTH eruption BHUBEPKCHHS
a grain KpYIHIIS, 36pHO flawless Oe3/10raHHuI

Diamond is an allotrope (different form) of carbon. The word diamond
comes from the Greek word meaning unbreakable. The carbon atoms in
diamonds are arranged in a strong, tetrahedral structure. Diamond is the
hardest natural material known and is often used for industrial cutting and
polishing tools. Diamond has a hardness of 10 on Mohs scale of mineral
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hardness, with 1 being the softest (talc) and 10 being the hardest. Diamond
is the best known thermal conductor (heat transfer) among naturally occur-
ring substances.

Under the normal pressures and temperatures we experience on
the Earth’s surface, diamonds are actually thermodynamically unstable,
slowly transforming into graphite. Yes, you read that correctly, diamonds
are indeed turning into graphite, but thankfully for all those diamond own-
ers out there it’s a process that is far too slow for humans to notice.

Most of the Earth’s natural diamond deposits are found in Africa.
Around 26,000 kilograms (57,000 Ib) of diamonds are mined around the
world every year. They are worth billions of dollars to the powerful com-
panies that control their production. Diamonds have often been a source of
conflict and controversy, the term blood diamond refers to a diamond
mined in an unstable area and sold to finance war. This issue was brought
to public attention in the 2006 movie named Blood Diamond (starring Leo-
nardo Di Caprio and Jennifer Connelly).

Diamond is the world’s most popular and sought after gemstone. They
are frequently worn as part of jewelry such as rings and necklaces. As well
as their rarity, they are also well suited to jewelry because they polish well
and can only be scratched by other diamonds. Diamonds are cut with con-
siderable precision to optimize the luster and attention gathering shine of
each specific diamond. Diamonds are valued according to their cut, color,
carat and clarity.

Over the years there have been many famous (and very expensive)
diamonds. The following are four well known examples. The Koh-i-Noor
diamond was found in India and once thought of as the largest diamond in
the world. It is now part of the British Crown Jewels in the Tower of Lon-
don. The 45.52 carat Hope Diamond appears blue because of boron in its
crystal structure and is famous for supposedly being cursed. Discovered in
the Kimberley Mine in South Africa, the Tiffany Yellow Diamond weighed
an amazing 287.42 carats (57.484 g) when discovered. It was later sold to a
New York jeweler named Charles Tiffany who had it cut into a cushion
shape of 128.54 carats (25.708 g) with 90 facets to show off its beauty. Af-
ter being originally found by a slave in an Indian mine, the now
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140.64 carat (28.1 g) Regent Diamond has been through an epic history
including an English sea merchant and French royalty. It is now on display
at the Louvre, where it has been on display since 1887.

Naturally occurring diamonds are formed over billions of years under
intense pressure and heat. They are often brought to the Earth’s surface
by deep volcanic eruptions. The technology for synthetic diamonds was
researched in the 1940’s and the first synthetically created diamond was
produced in the 1950’s. There are a number of techniques for producing
synthetic diamonds, these include high-pressure high-temperature synthe-
sis, chemical vapor deposition and detonation synthesis (literally blowing
up carbon with explosives to create extremely small diamond grains). The
synthesized material known as cubic zirconia is a crystalline form of zirco-
nium dioxide (ZrO,). It is at times in competition with diamond because as
well as being hard, optically flawless and colorless, it is also durable and

cheap.

Speech patterns

The process to notice. Leit mporec 3aHAATO MOBIIbLHUIA,
is too slow |for hu- 1100 JIFOAM MOTJIM HOTO TIOMITUTH.

It is impor- |mans to protect their |JIroasM Ba)XJIMBO 3aXHIIATH CBOE

tant environment. |HABKOJIMIITHE CEPEIOBUIIIC.
Under the normal pressures [Ipu HOpMaNbHOMY THCKY 1 TEMIIEpary-
and temperatures we experi- | pax, SKUX MM 3a3HA€EMO Ha MOBEPXHI

ence on the Earth’s surface, dia- | 3emuti, miaManTH HacpaBdi
monds are actually thermody- TEPMOJIMHAMIYHO HECTAOUIhHI.
namically unstable.

Naturally occurring diamonds JliamaHTH, 110 3yCTPIYalOThCS Y
are formed over billions of years | mpupoi, CTBOprOBaIUCS TPOTATOM
under intense pressure and MUTBAPIB POKIB MiJl BILTMBOM BUCOKOTO

heat. THCKY 1 TeTuIa.

1. Say whether these statements are TRUE or FALSE.
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1. The word diamond comes from the Latin word meaning unbreakable.
2. The softest mineral on Mohs scale of mineral hardness is talc.
3. Diamond is the worst known thermal conductor among naturally occur-
ring substances. 4. Most of the Earth’s natural diamond deposits are found
in Siberia. 5. Diamonds are valued according to their size. 6. The Koh-i-
Noor diamond, which was found in India, now is kept in the Tower of
London. 7. The synthesized material known as cubic zirconia is at times in
competition with diamond because it is durable and cheap.

2. Give synonyms to the following words from the text:
unnatural, to arrange, substance, controversy, explosive, to occur, fre-
quently, to transform, shape, to appear, durable, to create.

8. COAL
shiny onmuckyuuii | to undergo | mpoxonauTH (Hanp. MKyBaHHA),
MUTITaTH
flame HOJIyM 51 lungs JIeTeHi
a furnace | miu cancer MeO. pak

Coal is made largely of carbon but also features other elements such as
hydrogen, oxygen, sulfur and nitrogen.

Coal starts off as plant matter at the bottom of water. It is eventually
covered and deeply buried by sediments where over time metamorphosis (a
change in form) takes place. Different types of coal contain different
amounts of carbon. Lignite contains only around 60 to 75%, while anthra-
cite contains more than 92%. Anthracite is a hard, shiny, black coal that
burns with a blue, smokeless flame. While most forms of coal are associ-
ated with sedimentary rock, anthracite undergoes metamorphism and is
linked to metamorphic rocks.

Coal has long been burned to create electricity and heat. The use of
coal is increasing every year, in 2006 the world consumed over
6,000,000,000,000 kilograms of coal! Coal is the world’s largest source of
energy for the production of electricity. Coal is converted to electricity by
being burned in a furnace with a boiler. The boiler water is heated until it
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becomes steam, with the steam then spinning turbines and generators to
create the electricity. Nearly 70% of China’s electricity comes from coal. In
total, coal produces around 40% of the world’s electricity.

Coal mining and the subsequent burning of coal can have many bad
effects on both humans and the environment. Examples of this include
waste products, acid rain, contaminated water, poisonous emissions, high
levels of carbon dioxide and increased risks of lung cancer for coal plant
workers.

A popular saying among many cultures is that if you behave badly
during the year, Santa will deliver you a lump of coal for Christmas.

Speech patterns

The boiler water is heated until | Boxy B Goitnepi HarpiBaroTh 10 THX Tip,
it becomes steam. MOKH BOHA HE CTaHE MapoM.

If water freezes, it turns into SIxmio Bosia 3amep3ae, BOHA EPETBOPIO-
1ce. €THCS Ha JIi.

If you behave badly during the | fIkmio Bu Oyzere norano Bectu cebe
year, Santa will deliver you a npotarom poky, Canra Ha Pi3nBo mpu-
lump of coal for Christmas. HEece BaM IIMAaTOK BYTUILIIS.

1. Answer the following questions.

1. What elements is coal made of? 2. What does the word metamorphosis
mean? 3. How much carbon is there in anthracite? 4. Which way is coal
converted into electricity? 5. How much of world’s electricity does coal
produce? 6. What are bad effects of coal mining and the subsequent burn-
ing of coal?

2. Give synonyms to the following words from the text:

eventually, to feature, different, emission, shiny, to contain, total, to un-
dergo, shape, to spin, a lump of, to contaminate.

9. SILVER
precious JIOPOTOLIIHHU T to fluctuate KOJIUBATHUCH
utensils oCyJ1, NpUiIaaIs dramatically | 3HauHO
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dentistry JiKyBaHHS 3y0iB as of (date) cTaHoM Ha (dama)

sterling BCTAHOBJICHOI pooOu | to rhyme PUMYBaTHUCH

an alloy CILIaB angst CTpax, TpUBOTa

Silver is a precious metal that has had a number of different uses over
the years, including jewelry, coins, silverware, electronics and photogra-
phy. It is a chemical element whose chemical symbol is Ag and atomic
number is 47. Silver is a soft, shiny metal that is a good conductor of elec-
tricity. Fine pieces of jewelry, coins, utensils and various pieces of art are
made of silver. In modern times it is also used in dentistry, electronics,
photography, mirrors and in a number of industrial applications that make
use of its unique properties.

You may have heard of the term sterling sliver, this is the name given
to an alloy (combination of metals) that is at least 92.5% silver by weight.
The other 7.5% is made up of other metals, usually copper. Silver is found
naturally by itself, as an alloy with gold or in an ore (a rock containing
various metals and elements). Silver is often found in copper and lead ores.
The price of silver has fluctuated dramatically over the last century, climb-
ing as demand increases but dropping when large silver deposits are found.
As of November 2009, gold was valued at around 65 times the value of sil-
ver by mass.

The word silver is one of the few words in the English language that is
nearly impossible to rhyme. Words such as orange, purple, breadth, wolf,
depth, angst, gulf, ninth and twelfth are also difficult or impossible to
rhyme. While there are some words that do actually rhyme with these ex-
amples they are usually very rare or hardly used in the modern English
language.

Speech patterns

may (might, must) have + V-I11 | npunyumeHHs o0 aii, 10 BxKe
Bin0ysach

You must have heard the news. |Bu, HanieBHO, BXe 4yju HOBUHY.

do + V (y CTBepJHUX pEUCHHSIX) | Ma€ eM(paTHIHE 3HAYEHHS

I do want to visit this beautiful | S gilicHo X0uy BiJBiTaTH 1€ IPEKpPaCHE
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city. MICTO.

He does study hard. Bin nificHO BUMTHCS CTapaHHO.

This 1s hardly possible. [le HaBpsAA 41 MOKIIUBO.

This money was earned hardly. | Lli rpomri 6ynu 3apo0ieHi BamKKOI0 mpa-

JI(S10R

1. Say whether the statements are TRUE or FALSE.

1. Silver is used for photography. 2. Chemical number of silver is 49.
3. Silver is a good conductor of electricity. 4. Sterling silver consists of
99% of silver and 1% of other metals. 5. Silver can be found naturally as an
alloy with copper. 6. Today gold is valued 50 times the value of silver.
7. The word “silver” has many rhymes in English.

2. Give synonyms to the following words from the text:
a number of, good, a property, to be made up, various, to fluctuate, dra-
matically, to increase, difficult.

10. GOLD
dense HIUTBHAN to surpass nepeBepuIyBaTH
malleable KOBKHI a burial mask MIOXOBaJIbHA MacKa
transparent pO30pHil swelling omyXx
amount KUTBKICTh a trophy Mpu3, Haropoja
pure YUCTUN recognition BU3HAHHSA

Gold is a chemical element whose chemical symbol is Au and atomic
number is 79. Compared to other metals, gold is less chemically reactive; it
is a good conductor of electricity and heat. Gold is shiny, soft and dense. It
is also malleable, which means it can easily be beaten into thin sheets or
other shapes. Gold is malleable enough for just 1 gram to be hammered
into a sheet 1 square meter in size. It can also be made so thin that it ap-
pears transparent.

Due to a similar appearance to gold, the mineral pyrite has the nick-
name “fool’s gold”. The amount of gold in various alloys (a combination of
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gold and another metal such as silver) is measured in carats (k). Pure gold
is 24k.

As of 2009, it has been estimated that humans have mined around
160,000 tonnes of gold. Over the last 100 years South Africa has been sec-
ond to none in production of gold. In recent times however it has been sur-
passed by China.

As of 2009, the USA has 8,133 tonnes of gold reserves while Canada
only has 3. Throughout history gold has often been seen as a symbol of
wealth. It is the most popular precious metal for investments. The price of
gold continually fluctuates and is often linked to major economic events.
There is a monetary system called the ‘gold standard’ which fixes a unit of
money to a certain weight of gold.

Over the years gold has been used to create expensive jewelry, coins
and various forms of art such as the Egyptian pharaoh Tutankhamen’s fa-
mous burial mask. In modern times it has also been used for things such as
electronics and dentistry.

Injectable gold has been proven to help reduce pain and swelling in
patients suffering from tuberculosis and rheumatoid arthritis.

Gold is a popular choice when it comes to rewarding achievement
with medals, statues and trophies. Academy Award, Olympic and Nobel
Prize winners all receive golden items in recognition of their achievements.

Speech patterns

second to none IIEPLINI; HENIEPEBEPILLICHUN

In intelligence he is second to none. | Bin — Halipo3yMHITIIHIA.

Gold has been proven to help ... | loka3zano, 110 30J0TO I0NOMArae ...
The letter is expected to come in | O4ikyeTbCs, 10 JUCT HAAlAE Yepe3
two days. JIBa JTHI.

when it comes to KOJIM JOXOJUTh CHpaBa; KOJH UIAEThCS

When it comes to eating, he is | Konu cipaBa 10xoauthb 10 k1, BIH —

the first. MEePUINA.
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When it comes to physics, they | Konu iinerscs npo ¢i3uky, BOHU MO-

can argue for hours. KYThb CIIEpedaTUCs roAuHAMHU.

1. Say whether the statements are TRUE or FALSE.

1. The chemical symbol of gold is Gd. 2. Gold can perfectly conduct heat.
3. A metal is malleable when we can easily hammer it in thin sheets.
4. You can never see through any piece of gold. 5. “Fool’s gold” is a nick-
name for silver. 6. People have mined about 1,000,000 tonnes of gold.
7. Today China is the leader in production of gold. 8. Some parts in elec-
tronic devices are made of gold.

2. Give synonyms to the following words from the text:
to appear, due to, to estimate, a reserve, continually, to link, to create, to
reduce, to receive.

11. IRON

moisture BOJIOTa availability HasIBHICTH
disintegration | pyliHyBaHHS cast iron YaBYH
to remove BUJAIATH manganese MapraHelb
a core ATPO a vehicle TpaHCIIOPTHHI 3aci0
huge BEJINYE3HUM to prevent (from) | 3ano6iraru (40rocs)
strength MILHICTB; Omip | to coat MIOKpHUBAaTH
puddle iron nymimiaroBane | chickpea HYT, TYpEUbKUHI TO-

3aJ1i30 pox
wrought iron | koBaHe 3aimi3o | iron rich food i>ka, Oarara 3aJi30M

Iron is a chemical element and metal. Its chemical symbol is Fe and its
atomic number is 26. When iron and oxygen react in the presence of water
or moisture, rust (iron oxide) is formed. You might have noticed your bike
chain (or other parts) rusting from time to time (especially if you haven’t
been taking care of it). Another word for rusting is corrosion, which de-
scribes the disintegration of materials such as iron and steel. Because iron
oxidizes so easily, it is rarely found in a pure metal form on the Earth’s sur-
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face. It is instead removed from ores (rocks containing important minerals
and elements).

Iron is the 4th most common element in the Earth’s crust, making up
around 5% of the total (usually found as iron oxide in minerals like hema-
tite). The Earth’s core is thought to be made up of an iron and nickel al-
loy. Gas giant planets such as Saturn and Jupiter have cores that are rich in
iron, too. Iron is the 6th most common element found in the Universe.

Steel is a well known and commonly used alloy made from iron and a
small amount of carbon (or sometimes other elements). The amount of car-
bon is small (usually between 0.2% and 2.0%) but it makes a huge differ-
ence to the strength. Steel can be around 1000 times stronger than iron in
its pure form. The Eiffel Tower in Paris, France, is made of puddle iron.
Puddle iron is a form of wrought iron, an iron alloy with a very low level of
carbon content. Wrought iron was used commonly throughout western his-
tory but is no longer produced in large amounts due to the availability of
steel. The early wrought iron used in human history actually came from
meteors!

Cast iron i1s a type of iron that contains carbon, silicon and small
amount of manganese. It was used in earlier times to build structures like
cast iron bridges. Like wrought iron, however, most of its uses have been
replaced by steel.

The Iron Age was a prehistoric time when useful tools and weapons
were first made from iron and steel. The dates this occurred in various parts
of the world vary, with historians suggesting around 12" century BC in
ancient Greece and 6" century BC in Northern Europe.

In 2006, China was the world’s largest producer of iron, making up
around 33% of the world’s total production.

Iron is relatively cheap to produce and has a large number of different
uses. Machines, vehicles and building structures are commonly built from
iron (usually in the form of steel). To prevent iron and steel from rust dam-
age, they can be painted, coated with plastic, galvanized (coated with zinc)
or by other methods that keep out water and oxygen.

Iron in the human body has a number of important functions including
carrying oxygen to the body in the form of hemoglobin. Iron deficiency can
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be quite common (especially among women), with a number of possible
symptoms including fatigue and weakness. Iron rich foods include red
meat, fish, tofu, beans and chickpeas.

Speech patterns

is thought

. . BBaxaroTs, 1110 S1p0o
The core |is considered |to be made up of ... P

] ) CKJIAJIA€THCA 3...
1s believed

no longer O1JIBIIIE HE; BXKE HE

He is no longer a student. Bin Bke HE CTyIEHT.

I can wait no longer. 51 Ginblie HE MOXKY YEKaTH.

..., with historians suggesting IPUYOMY ICTOPUKHU BBAXKAIOTh ...
There are lots of higher educa- B XapkoBi 6arato BUIIIB, HPUYOMY
tional institutions in Kharkov, KUIBKICTH CTY€HTIB B HUX KOJIMBA-
with the number of students €TbCS BIJl IEKIIBKOX COTEHb JI0 1E€CAT-
ranging from several hundreds to | kiB Tucsu.

dozens of thousands.

1. Say whether the statements are TRUE or FALSE.

1. In the presence of water iron shines. 2. Iron can be found in its pure form
everywhere on the Earth. 3. Iron constitutes 5% of the Earth’s crust.
4. Saturn is also rich in iron. 5. Steel is made of iron and big amount of
manganese. 6. The Eiffel Tower in Paris, France, is made of cast iron.
7. Meteors brought wrought iron to the Earth. 8. Tools and weapons were
made of iron as long ago as 120 century BC. 9. Iron is very expensive in
production. 10. Galvanization is a process of coating a material with plas-
tic.

2. Give synonyms to the following words from the text:

to form, disintegration, important, common, a core, giant, small, huge, to
produce, due to, actually, to contain, to occur.
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12. BIOCHEMISTRY

to conglomerate | 00’eqHyBatH, rpynyBatu | whereas | B TOM yac sk

to acquire HaOyBatH, oTpuMyBaTu | a duct TpyOOuKa, KaHal
tissue TKaHUHA a target 1Tb

blood stream TIK KpOBi to retard | 3aTpumyBaTu
via 3a JIOTIOMOTO0 major OCHOBHHIA

Biochemistry deals with the study of the complex and simple chemical
processes that occur inside a human body and various biochemical ele-
ments involved in these processes. Biochemistry refers to the vital chemical
processes that are underlying the routine physiological activities in our day-
to-day life. Biochemistry is used to study the biochemical processes in
plants, animals, microorganisms as well as human beings. Here are the ba-
sic concepts in the field of biochemistry.

Earliest references to the field of biochemistry have been spotted ap-
proximately 400 years ago. Although the use of the term “biochemistry”
was seen in 1882, Carl Neuberg first proposed the term “biochemistry” in
1903.

Biochemistry involves the study of some basic bio-compounds. Some
of the basic bio-molecules studied in the field of biochemistry are broadly
categorized as small molecules, monomers and polymers. Basically the
smaller molecules can be conglomerated into monomers, which in turn if
combined with other monomers can form polymers.

Some of the basic bio-molecules include lipids, phospholipids, glycol-
ipids, sterols, vitamins, hormones and carbohydrates. Lipids are fat-soluble
that are important for energy storage and are also essential as structural
components of cell membranes. Lipids are divided into eight categories,
which are fatty acyls, glycerolipids, sphingolipids, glycero-phospholipids,
saccharolipids, polyketides, sterol lipids and prenol lipids. Vitamins are
organic compounds that cannot be synthesized in adequate quantities but
our organism has to acquire them from the diet. Vitamins have various bio-
chemical functions that are of prime importance for the living organisms.
Vitamins act as hormones, anti-oxidants, cell-signaling mediators as well as
regulate the cell and tissue growth and differentiation.
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Hormones are chemicals that are signal carriers, carrying signals from
one cell to the other via the blood stream. Hormones are classified as endo-
crine and exocrine hormones depending on the site of their secretion. En-
docrine hormones are those that are secreted directly into the bloodstream
whereas the exocrine hormones are secreted into a duct, from where they
are transported to the target organ. Carbohydrates are nothing but the basic
sugars or the simple organic compounds, which are responsible for the
storage and transport of energy and also act as structural components.

Enzymes are other vital bio-molecules that are nothing but proteins
which act as catalysts in the various chemical reactions. Enzyme activity
can be controlled by certain specific chemicals, which are categorized as
enzyme activators that initiate and accelerate the enzyme activity and the
enzyme inhibitors that retard the enzyme activity.

Monomers include various bio-molecules like amino acids, nucleo-
tides, and phosphates and monosaccharides. Amino acids are nothing but
the building blocks of proteins. Besides, twenty standard amino acids are
used by cells in protein biosynthesis. The amino acids are joined by a pep-
tide bond in formation of proteins. Nucleotides are the structural units of
RNA and DNA. A nitrogenous base, a sugar and the presence of one or
more phosphate groups are the basic characteristics of nucleotides. The two
major groups of nitrogenous bases include purines and pyrimidines. The
phosphates are nothing but phosphoric acid salts, which are important bio-
molecules. The group of monomers also includes single sugars called
monosaccharides, which cannot be broken down into simple sugars and are
generally colorless, crystalline and water-soluble.

Speech patterns

in turn B CBOIO UEpry

All sentences consist of words, | Bci peduenns ckiagaroTbes 31 CiiB, 5Ki, B

which in turn consist of letters. | cBoro "epry, ckiIaIarOThCS 3 OYKB.

if combined ... can ... SIKIIIO CKOMOIHYBaTH, MOXE. ..

The smaller molecules can be MeHn11i MOJIEKyJIH MOXKYThb
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conglomerated into monomers, | 00’€IHyBaTUCS Y MOHOMEPH, K1, B
which in turn if combined with | cBotO uepry, sKio ix CKOMOIHYBaTH 3

other monomers can form IHIIMMHA MOHOMEPAMHU, MOKYTh YTBO-
polymers. PIOBATH MOJTIMEPH.
nothing but HILIO 1HIIE K (HIYOTO OKPIM)

The phosphates are nothing but | ®ocdoputu — 11e HimIO 1HIIE K COTi

phosphoric acid salts. dbochopHOi KUCTOTH.

1. Say whether these statements are TRUE or FALSE.

1. Biochemistry is a study of chemical processes that take place outside a
human body. 2. Biochemistry as a science was founded more than 1000
years ago. 3. Carl Neuberg was the first to propose the term “biochemistry”
in 1903. 4. The basic bio-compounds are small molecules, monomers and
polymers. 5. Lipids are structural components of cell membranes. 6. Lipids
are divided into eighteen categories. 7. Carbohydrates are responsible for
the storage and transport of energy and also act as structural components.
8. The building blocks of proteins are nucleotides.

2. Give synonyms to the following words:

simple, various, vital, activity, day-to-day life, to study, basic, a concept, a
field, approximately, to propose, a compound, a characteristic, to include,
essential, a component, quantity, to acquire, growth, to carry, broadly.

13. LIPIDS
a compound | CyMIII; CHOJTyYEHHS a cell KJIITHHA
soluble PO3UMHHUN backbone OCHOBa
to share HNOJUIATH; MaTH cibHO | to bond 3B’s13yBaTH
wax BICK to be termed | Ha3uBaTuCs
essentially | cyTTeBO abundant YUCIICHHUIN

Lipids are a class of naturally-occurring organic compounds that you
may know by their common names: fats and oils. Here’s a look at the func-
tion, structure, and physical properties of lipids.
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What Is a Lipid?

A lipid is a fat-soluble molecule. To put it another way, lipids are in-
soluble in water but soluble in at least one organic solvent. The other major
classes of organic compounds (nucleic acids, proteins, and carbohydrates)
are much more soluble in water than in an organic solvent. Lipids do not
share a common molecule structure.

Examples of Common Lipids.

There are many different types of lipids. Examples of common lipids
include butter, vegetable oil, cholesterol and other steroids, waxes, phos-
pholipids, and fat-soluble vitamins. The common characteristic of all of
these compounds is that they are essentially insoluble in water yet soluble
in one or more organic solvents.

What Are the Functions of Lipids?

Lipids are used by organisms for energy storage, as a signalling mole-
cule (e.g., steroid hormones), and as a structural component of cell mem-
branes.

Lipid Structure.

Although there is no single common structure for lipids, the most
commonly occurring class of lipids are triglycerides, which are fats and
oils. Triglycerides have a glycerol backbone bonded to three fatty acids. If
the three fatty acids are identical then the triglyceride is termed a simple
triglyceride. Otherwise, the triglyceride is called a mixed triglyceride.

The second most abundant class of lipids consists of the phospholip-
ids, which are found in animal and plant cell membranes. Phospholipids
also contain glycerol and fatty acids, plus they contain phosphoric acid and
a low-molecular-weight alcohol. Common phospholipids include lecithins
and cephalins.

Speech patterns
another way (otherwise) 1HaKIIE KaXy4du
.. | baldly (frankly, plainly) BIJIBEPTO KOXKY4IHU
to put it .
mildly M’SIKO KaXXy4yu
in a nutshell KOPOTILIE KaXy4dn

1. Say whether the statements are TRUE or FALSE.

141




1. Fats and oils are lipids. 2. A lipid is a molecule soluble in water. 3. All
lipids have the same molecule structure. 4. Butter and wax are steroids.
5. Lipids are used for energy storage. 6. Triglycerides aren’t lipids. 7. There
are four fatty acids in triglycerides. 8. Phosphoric acid is also a part of
triglycerides.

2. Give synonyms to the following words from the text:
a property, major, different, to use, a component, to bond, identical, to be

termed, to contain.

14. WHAT MAKES LEAD POISONOUS?

to be aware | 3HaTH solder npuUIin
a wick ¢iTia to phase out | 3ropTartu, NPUNHHITH
poison oTpyTa heme reM (HeOUIKOBa

4acTUHA TeMOTII00IHY)

a pewter dish | cBuHIIeBa Tapinka | to implicate | IpUBOJMTH 10

to leech MPOHUKATH essential JKUTTEBO BAXKIIMBUI

exposure JTis1, BILIUB acceptable JOTTyCTHUMO

Most people are aware that lead is a poison. It’s also a very useful
metal. People have been using lead in their daily lives for a long time. The
Romans made pewter dishes and pipes for water from lead. The effects of
poisoning from lead leeching into liquids probably contributed to the fall of
the Roman Empire. Lead exposure didn’t end when lead-based paint and
leaded gasoline were phased out. Lead is found in the insulation coating,
electronics, leaded crystal, storage batteries, to coat the wicks of some can-
dles, to stabilize certain plastics, and in solder. You are exposed to trace
amounts of lead every day.

You know lead is toxic, but do you know what makes it poisonous? In
a nutshell, it’s toxic mainly because it preferentially replaces other metals
(e.g., zinc, calcium and iron) in biochemical reactions. Lead interferes with
the proteins that cause certain genes to turn on and off by displacing other
metals in the molecules. This changes the shape of the protein molecule
such that it can’t perform its function. Research is ongoing to identify
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which molecules bind with lead. Some of the proteins that are known to be
affected by lead regulate blood pressure (which can cause development de-
lays in children and high blood pressure in adults), heme production (which
can lead to anemia), and sperm production (possibly implicating lead in
infertility). Lead displaces calcium in the reactions that transmit electrical
impulses in the brain, which is another way of saying it diminishes your
ability to think or recall information, or makes you stupid.

Paracelsus’ idea that the dose makes the poison doesn’t really apply
with lead. Many substances are non-toxic or even essential in trace
amounts, yet poisonous in quantity. You need iron to transport oxygen in
your red blood cells, yet too much iron can kill you. You breathe oxygen,
yet again, too much is lethal. Lead isn’t like those elements. It’s simply
poisonous. The main concern is lead exposure with small children, because
lead can cause developmental problems, plus kids engage in activities that
increase their exposure to the metal (e.g., putting things in their mouths, not
washing their hands). There is no minimum safe exposure limit, in part be-
cause lead accumulates in the body. There are government regulations re-
garding “acceptable” limits for products and pollution, because lead is use-
ful and necessary, but the reality is, any lead is too much lead.

Speech patterns

to be exposed to MiIaBaTHCh BILJIMBY Y0I0Ch

You are exposed to trace KoxkHOTro ITHA MU OTpUMYEMO HE3HAYHY
amounts of lead every day. KUIbKICTh CBUHIIIO.

We are exposed to a great Mu miiaeMoCh BIUTMBY 3HAYHOT
amount of ultraviolet radiation on | KiIbKOCTI yIbTPadioIeTOBOTO

sunny days in summer. OTIPOMIHEHHS B JIITHI COHSYHI JHI.

The dose makes the poison. HackiibKH pe40OBHHA € OTPYHHOIO,

3aJIe3KUTh BiJl 103H.

Paracelsus’ idea that the dose Ines [Mapamnennca npo Te, M0

makes the poison doesn’t really | oTpyiHICTh pEYOBHHHU 3aJICKUTH BiJ
apply with lead. JI034, HACIIPaB/ll HE CIPALIbOBYE Y BU-
NaJKy 31 CBUHIIEM.
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In a nutshell KopoTme ka:xxyumn, KOpoTKO

He told me about his journey in a
nutshell.

Bin KOpoTKO pO3MOBIB MEH1 PO CBOIO

IIOJO0POIK.

1. Say whether these statements are TRUE or FALSE.
1. Lead exposure ends when lead-based paint and leaded gasoline are
phased out. 2. Lead is toxic mainly because it preferentially replaces other

(e.g.,
3. Paracelsus’ idea that the dose makes the poison fits lead very well.

metals zinc, calcium and iron) in biochemical reactions.

4. Lead is not dangerous for small children, because it cannot cause devel-
opmental problems. 5. It is true that any lead is too much lead.

2. Match the words to their opposites:

1) useful a) rise

2) to turn on b) non-toxic
3) fall c) to forget
4) high d) to turn off
5) to diminish e) useless

6) minimum f) to spend
7) too much g) low

8) toxic h) maximum

9) to recall

1) to increase

10) to accumulate

j) too little

15. HOW DO CHEMICAL WEAPONS SMELL?

pungent MEeKy4Ynil suffocating  |3amynumBui

blister My XHUp to rot THUTH

weapon 30pos bleach XJIOpHE BaIHO

mustard ripunus toilet bowl yHITa3

in warfare  |mig yac 6oiioBux niif|splash hazard |pusuk po306pu3kyBaHHs
to encounter |3ycTpi4aTHCh caustic inKuii

scouring MOPOIIOK Jyist uM-  |mildew re- 3HUIIYBaY TUTICHSIBU

144




powder HIEHs mover

You may have a mental image of a chemical agent as some greenish
vapor with a pungent, unpleasant smell. Are you surprised to learn most
chemical agents are colorless and odorless? Many have characteristic
odors, but some actually smell nice.

Many blister agents smell a bit like plants. Other agents may have
pungent odors, yet most chemical weapons have no scent at all. Here’s a
list of some chemical agents and their... bouquets.

Sulfur Mustard — includes mustard gas, usually odorless and colorless
in pure form but yellowish-brown with an odor reminiscent of the mustard
plant, garlic, or horseradish when used in warfare.

Chlorine Gas — pale greenish gas with a suffocating, unpleasant odor,
similar to chlorine bleach.

Lewisite — WWI blister agent that smells strongly of geraniums.

Phosgene Oxime — blister agent with an irritating smell, though
somewhat of mown hay or cut green corn.

Sarin — extremely toxic odorless nerve agent.

VX — probably the most toxic nerve agent, odorless.

Soman — nerve gas that smells like Vicks VapoRub or rotting fruit,
depending on who you ask.

CS Gas — tear gas, odorless.

Some of the common chemicals found in your home shouldn’t be
mixed together. It’s one thing to say “don’t mix bleach with ammonia”, but
it’s not always easy to know what products contain these two chemicals.
Here are some products you may have around the home that shouldn’t be
combined and a list of dangerous household chemicals that may be helpful.

Bleach with Acid Toilet Bowl Cleaners — can result in toxic, poten-
tially deadly fumes.

Bleach with Vinegar — as vinegar is a type of acid so toxic chlorine
vapor is produced. Don’t mix chlorine bleach with any acid.

Bleach with Ammonia — toxic, potentially lethal vapors are produced.
The main danger comes from chloramine vapors.
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Different Brands of One Type of Product — don’t mix different clean-
ers together. They may react violently, produce toxins, or become ineffec-
tive.

Highly Alkaline Products with Highly Acidic Products — acids and
bases (alkalis) can react violently, presenting a splash hazard. Acids and
bases are caustic and may cause chemical burns.

Certain Disinfectants with Detergents — don’t mix disinfectants with
‘quaternary ammonia’ listed as an ingredient with a detergent. The effec-
tiveness of the disinfectant may be neutralized.

Chlorine bleach is sometimes called “sodium hypochlorite” or “hy-
pochlorite”. You will encounter it in chlorine bleach, automatic dishwash-
ing detergents, chlorinated disinfectants and cleaners, chlorinated scouring
powder, mildew removers, and toilet bowl cleaners. Do not mix products
together or with ammonia or vinegar.

Speech patterns

to have no scent at all 30BCiM He MATH 3amaxy

He has no wish to go shopping VY HBOTO 30BCIM HEMa€ Oa)xkaHHS CXO-
with us at all. JUTHU 3 HAMU 32 MIOKYIIKaMHu.

Here are some apples. Ocpb aexinbKa s0JIyK.

Here is an apple. Ocp s5161yKO.

Do not mix these products! He 3mimyiite i npoaykTu!

Mix these products! 3mimanTe 111 MpoayKTH!

Do not drink cold water! He muiite xonoaH01 Boau!

Drink some water! Bunwuiite Boau!

1. Answer the following questions.

1. Do all chemical agents smell? 2. Does mustard gas have odor or color in
pure form? 3. What color is chlorine gas? 4. What extremely toxic nerve
gases do you know? 5. Can you mix together common chemicals found in
your home? 6. When may the effectiveness of the disinfectant be neutral-
ized?

146




2. Match the words to their synonyms:

1) odor a) light
2) weapon b) to consist of
3) to produce c) smell
4) pale d) perhaps
5) hazard e) usual
6) probably f) to manufacture
7) to contain g) to introduce
8) toxic h) armour
9) to present 1) danger
10) common j) poisonous
16. HEALTHIER SAUSAGES
to eliminate 3HUIIYBaTU canola oil paricoBa oJist
substantially 0 CYTi, 3HAYHO notable IPUMITHHIA
cardiovascular |cepueBo-cynunHuii |flaxseed oil |mnsHa oist
a frankfurter  |cocucka chewiness  |KyiiHa BIacTUBICTb
to assess OIIIHIOBATH healthfulness |inroma BracTuBicTh

Scientists in Canada have shown that sausages can be made using
vegetable oil and a gelling agent instead of animal fat, without altering the
texture. With the continual push for healthy eating and eliminating satu-
rated fat from our diets, this novel use of an ethylcellulose organogelator
(oleogel) could be applied to substantially reduce the amount of saturated
fat in foods.

According to the World Health Organisation, cardiovascular disease
is the leading cause of death worldwide and there is evidence that links the
disease with high saturated fat consumption. Scientists have been investi-
gating alternatives to hard fats (such as saturated and trans fats) to reduce
the risk of cardiovascular disease. But, it is very difficult to find replace-
ments, says lead researcher Alejandro Marangoni from the University of
Guelph. “You are left with oil, which does not have any structuring abil-
ity,” he adds.
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Marangoni’s team made their oleogel using the gelling agent ethylcel-
lulose, a known organogelator for vegetable oils. ‘We had to heat ethylcel-
lulose up quite a bit to go in to triglyceride oils but once that happened,
upon cooling, we found that a network formed and we had something al-
most as hard as a rubber ball!” says Marangoni.

An oleogel (middle) was used to replace hard fat in a frankfurter. The
researchers then used texture profile analysis and a mechanical method to
test the gel’s hardness to assess oleogels consisting of 4-10% ethylcellu-
lose in canola, soyabean and flaxseed oils. They found that the oleogel
strength increased with increasing polymer molecular weight, composition
and fatty acid composition of the vegetable oil.

They also found that frankfurters cooked with the canola oil oleogel
showed no notable differences in chewiness or hardness compared with
conventional animal fat frankfurters. “We made some really good breakfast

",

sausages with oleogels!” says Marangoni. “We can easily replace two-
thirds of the saturated fat.”

“The work shows that ethylcelluloses can be used to create the desir-
able textural characteristics without using saturated or trans fats,” says
David McClements, an expert in food science at the University of Massa-
chusetts, US. “This may be a novel approach towards improving the health-
fulness of many food products.”

Marangoni’s team is now creating a database of oleogel hardness for a

variety of applications, which they hope will include food systems.

Speech patterns

without altering HE 3MIHIOI0YH, 0e3 3MIHU

Sausages can be made using Cocucku MOXyTh OyTH BUTOTOBJICHI 3

vegetable oil and a gelling BUKOPHUCTAHHSIM POCIMHHOTO MacJja Ta

agent instead of animal fat, KEJIATUHOTOIIOHOT PEYOBUHHM 3aMiCTh

without altering the texture. TBapUHHOTO KUY, 110 HE 3MIHUTH iXHBOT
TEKCTYpH.
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according to 3riHO (MOBIIOMJICHHSM, 1H(pOpMaIlii)

According to the World Health | 3rinno indopmarnii BcecBiTHBOI
Organisation, cardiovascular opraHizailii OXOpOHH 3JJ0pOB’sI, CEPIIEBO-
disease is the leading cause of | cyauHHI1 3aXBOpIOBaHHSA — 11€

death worldwide. HaWMoImMpeHIIIa MPUYNHA CMEPTHOCTI B
yChOMY CBITI.

to + Adverb + Verb

to substantially reduce 3HA4YHO 3MEHIIYBaTU

1. Answer the following questions.

1. What ingredients do Canadian scientists suggest using instead of animal
fat? 2. Why is the novel use of an ethylcellulose organogelator (oleogel) so
important for people’s health? 3. What is the leading cause of death world-
wide? 4. What kind of fats do we call hard fats? 5. What happened when
Marangoni’s team first heated up and then cooled ethylcellulose? 6. What
methods were used to test the gel’s hardness? 7. What does the work of
Marangoni’s team show? 8. What are researchers from Marangoni’s team
doing now?

2. Give synonyms to the following words:

to show, an agent, to alter, continual, to eliminate, to reduce, amount, a dis-
ease, worldwide, to link, a consumption, difficult, to investigate, ability, a
composition, to increase, a method, to happen, to test, to assess, to create.

17. ARTIFICIAL ENZYME USED TO NEUTRALIZE A NATURAL

PLANT POISON
to emulate IMITYBaTH to spur CTUMYJIIOBATH
tough MinHu#; B s3kuil | fragile KpHUXKHUI
chestnut KallTaH stripped-down JIEMOHTOBaHUMN
to cause BHUKJIMKATH dramatically 3HAYHO
twitching cyzopora to alter 3MIHIOBaTH
vomiting OJIFOBaHHS counterpart aHajor
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responsible BIAMOBITAIBHUNA | resistant CTIUKHUH

For the first time, a human-designed chemical enzyme — a chemzyme
— has been used to break down a toxin found inside fruits and vegetables.

Chemzymes are designed to emulate the body’s naturally occurring
enzymes, but are much simpler and tougher. A chemzyme designed by a
Danish scientist successfully neutralized glycoside esculin, a toxic com-
pound found in horse chestnuts. The toxin can cause nasty problems like
muscle twitching, lack of coordination, vomiting, diarrhea, depression and
paralysis.

Enzymes are made from strings of amino acids and are responsible for
chemical reactions inside the body. They can quickly break down food and
toxins, and can be used in other applications to spur chemical reactions.
But they are very complex and fragile, and therefore hard to duplicate.

Chemzymes are stripped-down versions of natural enzymes, contain-
ing the minimum ingredients for them to work, according to researchers
at the University of Copenhagen, where the chemzymes were developed.

Scientists have been working on synthetic enzymes for a variety of
applications, including medicine and industry. But Jeannette Bjerre, who
just received her Ph.D. at the University of Copenhagen, has shown for the
first time that artificial enzymes can be designed to neutralize food-borne
toxins.

The chemzyme’s simple design might make it easier to create new
chemzymes for specific tasks. Researchers have already shown that simple
changes in a chemzyme’s structure can dramatically alter its chemical-
reaction abilities.

So far, no one has been able to make chemzymes that work as quickly
as their natural counterparts. But chemzymes are more resistant to heat and
chemicals, so they would be easier to produce in large quantities, which
could open new doors for pharmaceutical and chemical research.

Speech patterns
to be designed + Infinitive OyTH MIpU3HAYEHUM, 11100
The Internet is also designed to [HTepHeT TakoX NMpU3HaYEHUH, 11100
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widen our access to information.

PO3MIUPUTH HAM JOCTYII 10

1H(popMmarii.

to be designed for

OyTH MpU3HAYEHUM JIJI51

This book is specially designed for
advanced English learners.

[{s xHUTA crieniaibHO MpU3HAYCHA
JUIS TIOTJIAOIEHOTO BUBUEHHS
AHTJIHUCHKOT.

according to somebody

3T1JHO 3asiBM; SIK IOBIJIOMJISIOTH

According to Einstein, the Uni-
verse 1s expanding.

3rigHo Teopii ElinmTeiina, BcecBiT
PO3IIUPIOETHCA.

According to him you are wrong.

3a 1oro CIIOBaMU BH HEIPaBi.

according to something

3T1HO YOrOCh

According to the law of conserva-
tion of matter, it cannot be created
or destroyed in an isolated system.

3TriJIHO 3aKOHY 30€epeKeHHs Marepii,
BOHA HE MOX€E OyTH CTBOpEHA Y1
3HUIIEHA B 130JIb0BAHIN CUCTEMI.

so far

710 CUX Tip, A0C1

so far as (as far as)

OCKLIBKH

So long! 710 moOavyeHHs
so-called TaK 3BaHUUI
SO-SO Tak co0i

so much the better (worse)

TUM Kpaite (Tipiie)

So be it!

Hexal Tak 1 Oyne!

1. Say whether the statements are TRUE or FALSE.
1. A chemzyme was designed to kill some bacteria. 2. Chemzymes were

created by Swedish scientists. 3. The toxin found in horse chestnuts can

cause suffocation. 5. Enzymes are responsible for chemical reactions inside

a human body. 6. It is easy to duplicate enzymes. 7. Synthetic enzymes can

find some application in medicine.

to heat than natural ones.

8. Synthetic enzymes are less resistant
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2. Give synonyms to the following words from the text:
to break, simple, a scientist, nasty, quickly, complex, fragile, to receive,
artificial, to alter, ability, quantity, research.

TIME FOR FUN

e Two atoms are walking down the street.

Says one atom to the other, “Hey! I think I lost an electron!”
The other says, “Are you sure?”

“Yes, I’'m positive!”

e What's the difference between Chemistry and cooking? In Chemistry,
you should never lick the spoon.

e The optimist sees the glass half full.

The pessimist sees the glass half empty.

The chemist sees the glass completely full, half in the liquid state and half
in the vapor state.

e A chemist walks into a pharmacy and asks the pharmacist, “Do you
have any acetylsalicylic acid?”

“You mean aspirin?” asked the pharmacist. “That's it, I can never remem-
ber that word.”
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APPENDICES

APPENDIX 1. CONFERENCE PROCEEDINGS
General information

concise JTAKOHIYHHUM a workshop ceMiHap

a keynote npoBigHUHN gomoBimgad |single (multiple) |omxHO- (6araro-)

speaker track CeKIIMHUI

to bundle 00’emHyBaTH an abstract aHOTAITIS

proceedings |MaTepiaiau peer review eKCIlepTHa
KOH(epeHIIii OIlIHKa

a span IPOMIXKOK Yacy referees peleH3eHT

to feature BKJIIOYATH entertainment  |po3Baru

a panel dis- |cTeHI0B1 TOKIaaH to submit HaJlaBaTH Ha

cussion O3S

An academic conference or symposium is a conference for researchers
to present and discuss their work. Together with academic or scientific
journals, conferences provide an important channel for exchange of infor-
mation between researchers.

Conferences are usually composed of various presentations. They tend
to be short and concise, with a time span of about 10 to 30 minutes; presen-
tations are usually followed by a discussion. The work may be bundled in
written form as academic papers and published as the conference proceed-
ings. Usually a conference will include keynote speakers (often, scholars of
some standing, but sometimes individuals from outside academia). The
keynote lecture is often longer, lasting sometimes up to an hour and a half,
particularly if there are several keynote speakers on a panel.

In addition to presentations, conferences also feature panel discus-
sions, round tables on various issues and workshops.

Prospective presenters are usually asked to submit a short abstract of
their presentation, which will be reviewed before the presentation is ac-
cepted for the meeting. Some disciplines require presenters to submit a pa-
per of about 615 pages, which is peer reviewed by members of the pro-
gram committee or referees chosen by them.
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Presenters usually base their talk around a visual presentation that dis-
plays key figures and research results.

A large meeting will usually be called a conference, while a smaller is
termed a workshop. They might be single track or multiple track, where the
former has only one session at a time, while a multiple track meeting has
several parallel sessions with speakers in separate rooms speaking at the
same time.

At some conferences, social or entertainment activities such as tours
and receptions can be part of the program. Business meetings for learned
societies or interest groups can also be part of the conference activities.

The meeting is announced by way of a “Call For Papers” or a “Call
For Abstracts”, which lists the meeting’s topics and tells prospective pre-
senters how to submit their abstracts or papers. Increasingly, submissions
take place online.

Example of a conference announcement

2nd Annual International Conference on
Materials Science, Metal & Manufacturing
(http://www.m3-conference.org/)
Date: 19 - 20 November, 2012 Venue (Micrue): Bali, Indonesia

CONFERENCE THEME (Tema xondepeHniii)

Materials science has been pushed to the forefront of research and de-
velopment not only in universities but in industries as well. With the
planet’s resources being mined each day in order to supply the growing
demands of industrialization, one major task of materials science is to revo-
lutionize the manufacturing industry with the best materials for manufac-
ture that are sustainable for the long term.

Materials science is also paving the way for new theoretical and em-
pirical research in areas of physics, engineering and chemistry. This con-

ference will provide the venue to discuss these recent developments.
HIGHLIGHTS (Knto4oBi moyioxKeHHs )
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The Conference Proceedings (Print ISSN: 2251-1857, E-Periodical
ISSN: 2251-1873) will be indexed by EBSCO, CrossRef, Proquest and will
be submitted to Scopus, ScienceDirect and Cabell’s Directory amongst
others, where applicable.

Depending on their importance, originality, quality, relevance and
other editorial considerations, eligible research articles will be invited for
publication.

Best Paper Awards and Best Student Paper Awards will be conferred
at the conference (in order to qualify for the award, the paper must be pre-
sented at the conference).

CALL FOR PAPERS (3anporienns HaaiciaaTi poOOTH)

Topics of interest include, but are not limited to:

* Advances in Modeling, Analysis, and Simulation of Manufacturing Proc-
esses

* Advances in Nontraditional Manufacturing

* Automatic Production Line

* Case Hardening

* Casting and Solidification

* Coatings and Surface Engineering

» Composite Materials

* Crystallography

* Cutting and Grinding

* Design and Manufacturing of MEMS components

* Electrometallurgy

* Fabrication Process of Nanomaterials and Nanodevices

* High-Speed Machining

* Intelligent Maintenance Systems for Machines and Equipments
* Laser Based Manufacturing

* Materials Forming

* Metallography

* Modeling, Analysis, and Simulation of Manufacturing processes
* Nanomaterials and Nanomanufacturing

* Non-conventional Machining

* Numerical Control Technology
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* Other Machining Methods

* Other Materials Processing

* Surface Treatment

* Ultra-Precision Machining

* Virtual Manufacturing and Concurrent Engineering
BEST PAPER AWARD (Haroponaa 3a kpaity po6oTy)

A number of best papers will be selected and given awards at the con-
ference. These papers will also be considered for publication in GSTF and
other international refereed Journals (pedepoBani xxypHanm).

IMPORTANT DATES (BaxnuBi natn)

Paper (Full Paper) Submission Deadline (ocrannsa pnara mnpuiiomy)
20.07.2012

Acceptance Notification (IToBimomnenHs npo Hagxomkenas) 17.08.2012
Final Paper (Camera-Ready (Opwurinan-maketr)) Submission Deadline
31.08.2012

Early Bird Registration Deadline (octaHHs nata «paHHBOID» peecTparlii)
17.09.2012

Late Registration Deadline * (ocTanHs pgaTa «Mmi3HBOI» peecTpalrlii)
19.09.2012

Conference Dates 19-20.11.2012

*Author registrations that are completed AFTER the Late Registration
Deadline may not be included in the Conference Proceedings.

SUBMITTING YOUR PAPERS (Hanauns po0ir)

Prospective authors are invited to submit original papers (not being
considered for publication elsewhere) in the IEEE Computer Society stan-
dard format (double column, single-spaced, 10-pt font) describing new
theoretical and/or experimental research. Submissions are recommended to
have no more than 6 pages (extra pages are subject to surcharge
(mommata)), including figures, tables, and references. Submissions will be
judged on originality, significance, interest, clarity, relevance, correctness,
and presentation.

NOTES FOR AUTHORS (VYBara st aBTOpiB)

All submitted papers will be sent to reviewers for a blind review (aHo-

HIMHMIA ekcniepTHu# BUCHOBOK). The reviewers use the following in evalu-
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ating research papers: Novel Contribution; Originality in Thought; Infer-
ences (BucnoBku); Key Strengths; Key Weaknesses; Areas of Improve-
ment; Presentation/Organization of Research

SUBMIT EXTENDED ABSTRACTS (HaganHs po3mupeHux
aHOTAIIIN)

An EA is a 2-4 page research article summarizing the key ideas and
key results of your work.

Submit EA alone, in which case the EA alone will be published in the
conference proceedings if accepted.

REGISTRATION (Peectpariist)

For more information, please contact our Conference Secretariat at:

(secretariat@m3-conference.org)

Your registration includes:

Concurrent/Sessions of Technical Program

Conference Proceedings (for Authors only)

Welcome Breakfast, Morning and Afternoon Refreshment Breaks, and
Lunch

Paper Presentation

Attendance to all sessions

Portfolio Folder

GSTF T-Shirt

Certificate of Presentation

Complimentary City Tour

VENUE & TRAVEL (Micrie npoBeeHHs Ta TOI0POXKi)

Visa:

For Visa assistance, please visit Ministry of Foreign Affairs website.

ACCOMODATION AT A HOTEL: (Po3wmimienHs y roteni)

Hotel: Bali Dynasty Resort, Bali, Indonesia

Address: J1. Kartika, P.O. Box 2047, Tuban 80361 South Kuta, Bali-
Indonesia

Bali Dynasty Resort is a premier beachside resort in South Kuta, re-

nowned for its warm Balinese hospitality. The Resort offers six restaurants,
four bars, three swimming pools, spa villa, exercise room, beach club, kids’
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club, meeting facilities and complimentary Hospitality lounge for those
early arrivals and late departures.

The unique layout allows for a subtle but effective division between
the couples market and the family market. Couples can enjoy the famous
Gracie Kelly’s Irish Pub and relax at the adults-only Lazy Pool, while kids
enjoy a 56-metre waterslide flowing into their own pool and complimen-
tary entrance to the Enchanted Garden Kids’ Club. A wide variety of rooms
catering to the family market are available, sleeping up to five people.

The resort is located within walking distance of Kuta’s nightlife, Wa-
terbom Park and Discovery Shopping Mall.

For more information, please visit http://www.balidynasty.com/

TRAVEL:

One of the most popular tourist destinations in the world, Bali for a
few years was awarded as the world’s best island by The International
Travel Magazine. There, however, are still many people who do not know
in depth about the uniqueness of Balinese culture. Life in Bali is always
related to "Tri Hita Karana" or a tripartite concept that include the spiritual
relationship between human and God, and their environment.

The rapid growth of development in tourism has had a big impact and
influences to Bali tradition and lifestyle. Interestingly, Balinese culture is
still as what it was, growing along with the growth of globalization.

Registration Form
2" Annual International Conference on
Materials Science, Metal & Manufacturing (M3 2012)
Date: 19-20 November 2012, Venue: Bali, Indonesia
Please fill in the form, sign by hand, and send it via one of the following:
Fax: +65 6327 0162 / E-mail: info@m3-conference.org

Title (Student/Prof/Dr): ~ First Name: Last Name:

Paper ID:  Paper Title: (for authors only)
Institution:

Street Address:

City: State: Country: Zip:

Phone: Fax: Email:

Dietary Requirements: Attending conference: Yes / No

158




Conference Registration Fees

The full registration fee includes: Keynote & invited speakers session(s) (if

any), concurrent sessions of Technical Program, Conference Proceedings,

lunch, morning and afternoon refreshment breaks and GSTF Polo T Shirt.

Become a GSTF Associate Member (+ SGD 80)
Become a GSTF Student Member (+ SGD 35)

(Members will avail of the subsidized fees as indicated on the next page)

Regular Papers

Tick the Registration

category Category Fee (SGD)
Early-bird registration - Author (GSTF Member) 950
Early-bird registration - Author (Student) 950
Early-bird registration - Author (Non Member) 990
Additional Authors 580/pax
Additional Papers 580/paper
Extra Pages (up to 4 extra pages) 80/page
Late registration - Author (GSTF Member) 1200
Late registration - Author (Student) 1200
Late registration - Author (Non Member) 1250
Non-Author Participant 720
Non-Author Participant + Proceedings 820

Posters & Extended Abstracts

Tick the Registration

category Category Fee (SGD)
Early-bird registration - Author (GSTF Member) 700
Early-bird registration - Author (Student) 700
Early-bird registration - Author (Non Member) 750
Additional Authors 400/pax
Additional Posters/EAs 400/paper
Late registration - Author (GSTF Member) 900
Late registration - Author (Student) 900
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Late registration - Author (Non Member) 950

Non-Author Participant 720

Non-Author Participant + Proceedings 820

Note:

- In order to avail of the student rates, a formal letter from their University
is required.

- If the Non-Author Participant (Non Delegate) requests for a copy of the
proceeding, there will be an additional fee of $100 charge.

- If the registered participant is unable to attend, the registration may be
transferred to another presenter. S/he must inform the Conference Secre-
tariat a month before the conference. No refunds will be issued.

Payment methods When making payment, please indicate the paper ID

and title in the payment slip.

1. Wire transfer (TT) 2. Credit/Debit Cards

Account Name: ‘Global Science and | Payment can be made online via
Technology Forum Pte Ltd’ PayPal. Please follow the link pro-
Bank Address: UOB, Anson Road, vided on the conference website.
#01-01 International Plaza, Singapore | Please email the Conference Secre-

079903 tariat your PayPal payment slip
Account Number: 057-374-304-35-6 | along with the registration form.
SWIFT CODE: UOVBSGSG *All PayPal transactions will in-
* For wire transfer, please add SGD | clude a 5% PayPal administrative
45.00 for local/overseas bank fee.

charges.

Author’s Signature and date:
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APPENDIX II. HOW TO MAKE A SCIENTIFIC PRESENTATION

Presentation is the practice of showing and explaining the content of
a topic to an audience or a learner. Presentations come in nearly as many
forms as there are life situations.

When looking at presentations in the broadest terms, it’s more impor-
tant to focus on their purpose. There are three basic purposes for giving
oral presentations:

e to inform
e to persuade
e to build good will.

A study done by Wharton School of Business showed that the use of
visuals reduced meeting times by 28 percent. Another study found that au-
diences believe presenters who use visuals are more professional and
credible than presenters who merely speak. And still other research indi-
cates that meetings and presentations reinforced with visuals help partici-
pants reach decisions and consensus in less time.

Advice on Giving a Good PowerPoint Presentation
Joseph A. Gallian
University of Minnesota Duluth

Many years ago the traditional way to give a talk at a conference or collo-
quium was to use a blackboard. Gradually, the blackboard was supplanted
by the overhead projector. Now PowerPoint (or equivalent) presentations
have become the standard. The April 1998 issue of Math Horizons had an
article providing advice on how to give a good math talk using transparen-
cies. In this article we update the previous one by focusing on how to give
a good PowerPoint presentation. The ability to do a PowerPoint presenta-
tion well is a valuable skill that many students will find useful in connec-
tion with their academic work and employment.

Preparation

1. Determine the level of knowledge of the target audience.

2. Choose a subject that will appeal to the intended audience.
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3. Don’t overestimate what the audience knows about your subject.

4. Don’t try to do too much.

5. Use simple examples and concrete special cases. A “nonexample” often
helps to clarify a concept. For instance, if you use the integers modulo 7 as
an example of a finite field, be sure to point out that integers modulo 6 is
not a field and why.

6. Use intuitive definitions rather than technically correct ones. Avoid
technical details. A “calibration” example often helps (i.e., test a new defi-
nition on familiar objects).

7. Mention applications.

8. Choose a title that is short and informative. Cute titles are usually poor
titles. “On a Theorem of Erdus” is too vague. “On Erdis’s Prime Number
Theorem” is short and informative.

9. In your abstract, indicate the level of the talk. (Examples: “This talk is
intended for a general audience;” “This talk is suitable for those who have
had linear algebra;” “This talk is suitable for those who have had real
analysis.” )

10. Provide a context for your talk. Explain how you became interested in
the subject. Mention others who have worked on the subject of your talk.
11. Prepare a crisp beginning. Perhaps start with an anecdote, a question, or
an application.

12. Keep technical terms and unfamiliar symbols to a minimum. When you
do use them, remind your audience of their meaning from time to time.

13. When possible, relate your topic to other fields.

14. Use a very large font (even for a talk in a small room). If you reproduce
printed material, enlarge it.

15. Leave ample margins on all four sides with an extra wide margin at the
bottom since many in the audience will have their line of sight to the bot-
tom of the screen obstructed.

16. Restrict each slide to a small number of lines. People come to listen to
you talk, not to read your slides.

17. Use key words and phrases on the slides instead of entire sentences.
Make sure to proofread for spelling errors.

18. Avoid filling slides with equations and formulas.
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19. DO NOT COMPUTE IN PUBLIC.

20. Use figures, pictures, tables, lists, models, props, and animations.

21. If you need a particular slide more than once in your talk, reproduce it
at the appropriate places rather than going back to it.

22. Do not use features of PowerPoint that do not contribute significantly to
the presentation. Many people find unwarranted use of special features of
PowerPoint annoying.

23. Use color for emphasis but do not overdo it. Do not use photos or bright
color for the background of your slides.

24. Rehearse your talk but do not memorize it.

25. Practice your talk using a projector and time your talk.

26. Divide the latter portion of your talk into modules that you can dis-
creetly disregard if time becomes a problem. If you have to omit portions
of your talk, don’t tell your audience that you are doing so. (You will come
across as not well prepared.)

27. Conjectures and open problems add interest.

28. Anticipate questions you may be asked and have a response to them
prepared.

29. Prepare for an off-campus talk by first giving it in your department or a
class.

30. Prepare transparencies as a backup.

Delivery

1. Show up early to check out the room and the equipment.

2. Erase chalkboards even if you don’t plan to use them.

3. If possible, remove objects such as a podium, tables or chairs that won’t
be used that are between you and the audience.

4. Bring a laser pointer and use it to highlight items.

5. Bring a remote control device so that you do not have to stand by the
computer.

6. If you use your own laptop, use a power cord and turn off your screen-
saver.

7. Keep some room lights on. The audience wants to see the speaker.

8. Begin by letting your audience know that you are happy for the opportu-
nity to speak to them.
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9. Work to convey the impression that you are enjoying talking about this
subject and that you are excited to have an audience.

10. Show enthusiasm for the subject. If you don’t, your audience won’t be
enthusiastic either. Put a lot of energy in your talk. Your energy will ener-
gize the audience. (Why do so many people enjoy rock concerts even
though the music is greatly inferior to the recordings? Answer: The energy
of the live performance.)

11. Generally stay off to the side but MOVE, MOVE, MOVE! Occasion-
ally move toward the screen. Occasionally move toward the audience. Oc-
casionally move from one side of the screen to the other. A talk seems slow
moving when the speaker is stationary. Keep your body “open” to the audi-
ence.

12. Don’t read your slides to the audience. A glance should be all you need
to see to speak about their content. Spend most of the time looking at the
audience.

13. Personalize your presentation. Sprinkle anecdotes, humor, quotes, and
personal items throughout your talk. Make clear what your contributions to
the subject are.

14. Don’t distribute handouts at the beginning or during your talk. People
will read them rather than listen to you. Mention at the outset the handouts
will be available after the talk so that the listeners don’t have to take notes.
15. Repeatedly remind the audience of unfamiliar definitions.

16. Go over big ideas twice. When you get to the main thesis of your talk,
recapitulate the main ideas.

17. Go over big ideas twice. When you get to the main thesis of your talk,
recapitulate the main ideas.

18. MAKE EYE CONTACT. Single out a particular person in the audience
who appears to be interested in what you are saying. Look directly at him
or her. Then move on to another person, then another. Their interest will
energize you.

19. Speak loudly. Project to people in the back.

20. Vary your voice for dramatic effect. Occasionally change pace. Careful
use of pauses will greatly enhance your effectiveness. Agood time to pause
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is when stating a major result, raising a question or showing a complicated
figure.

21. Ask questions or rhetorical questions. Give the audience time to con-
template your questions.

22. It is not necessary to prove anything. If you can provide an insight
about a proof with a few words or picture, do so.

23. Don’t belittle your own results or downplay your knowledge of the
topic. It reduces your credibility to no benefit.

24. DO NOT EXCEED YOUR ALLOTTED TIME. To do so indicates you
were poorly prepared and have bad manners!

25. Avoid annoying mannerisms in speaking such as repeated use of “OK”
or interrupting yourself with “I mean” or “you know.”

26. Have a grand finale. It could be the main result, a conjecture, an open
problem or an application.

27. Close by thanking your audience.

28. When you are asked a question, move towards the person who asked it
and repeat or rephrase the question for the audience.

29. Plan to stay a while after your talk. People may want to talk with you
about it.

30. After your talk, do a self evaluation. Make notes about what went well
and what could be done better next time.
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APPENDIX III. GRAMMAR TESTS

Noun
1. Make plural of the nouns and pronounce them (don’t forget to miss
the indefinite article).

1. |atable 24. | a quantum
2. |azero 25. | a story
3. |afox 26. | a queen
4. | an axis 27. | aman

5. |alady 28. | a shelf
6. | aknife 29. | an eye
7. | achair 30. | a woman
8. |abus 31. | abox

9. |aNegro 32. |acity
10. | a match 33. | aboy
11. | a way 34. | a goose
12. | a house 35. | a watch
13. | a family 36. | amouse
14. | a foot 37. | adress
15. | a formula 38. | a photo
16. | a wolf 39. | a sheep
17. | a country 40. | a tooth
18. | a crisis 41. | achild
19. | a cactus 42. | alife
20. | a piano 43. | adeer
21. | a mountain 44. | an ox
22. | atree 45. | a tomato
23. | aroof 46. | a focus

2. Write down the following word-combinations in plural.

1. | this tea-cup
2. | this hero
3. | that leaf
4. | that picture
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this nucleus

that cliff

that radio

5
6.
7. | this baby
8
9

this man

10. | that bench

11. | this wife

12. | this safe

3. Choose one of the options to translate the sentence.

1. DTo — KHM)KHAS TOJIKA.

a) That is a bookshelf. b) This is a bookshelf. c¢) Those are book-
shelves.

2. 2OT0 quBaHbBI?

a) Is this a sofa? b) Thisis a sofa. c¢) Are these sofas?

3. To KHIKHBIHN mKag?

a) Is this a bookcase?  b) Is that a bookcase?  c¢) This is a bookcase.
4. To — Msum.

a) That are a ball. b) Thatis a ball. ¢) Those are balls.

5. OKHa OTKpPHITHI?

a) Are the windows open? b) Is the window open?

c) Is the windows open?

6. Manbuuk — Bo31€e aBepu?

a) Are the boys near the door? b) Is the boy near the door?

c) Is the boys near the door?

7. DTO — HE KOpPOJIEeBa.

a) This is not the queen. b) This is not a queen.  c¢) This is not queen.
8. To — He TycCh.

a) This isn’t a geese. b) That not is a goose. ¢) That isn’t a goose.
9. DTO — OBIIBL.

a) This is a sheep. b) These are sheep. c) These are sheeps.
10. D10 — HE XOopo1iee TO0I0KO, a TII0XOeE.

a) It is not a good apple but a bad one. b) It is not good apple but bad one.
c) It is not the good apple but the bad one.
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Articles
4. Choose one of the options to fill in the gaps.

1. Everyone in our country knows Lomonosov,  founder of  first
Russian university.

a) a, the b) the, the c)an, a d) -, the

2. famous Russian poet Nekrasov described =~ life of =~ Russian
peasants.

a) a, a, the b) the, the, - ¢) an, -, the d) the, -, -

3. Swift,  famous English writer, was travelling one day on ___ horse-
back with his servant.

a)a, - b) the, the c)an,a d)-, -

4. Iwould like to visit  classical concert.

a)a b) the c) an d) -

5.1don’t want to miss ___ concert which will take place at _ Philhar-
monicon  15thof  April

a) a, the, the, a b) the, the, the, -  ¢) an, a, the, the d)a,-, -, -

6. He graduated from  University six years ago.

a)a b) the c) an d) -

7. He studied at _ Kharkov National Technical University.

a)a b) the c) an d) -

8.Heis  young scientist.

a)a b) the c) an d) -

9. Though he is  youngest scientist in this research institute, his name is
well known.

a)a b) the c) an d) -

10. My auntis ___ teacher of _ physics.

a)a, - b) the, the ¢) an, - d)-,a

11. Yesterday [ read  book by Dickens,  famous English writer.

a)a, a b) the, a ¢) an, the d)-, -

12. I am sorry,  don’t know  wayto _ nearest cafe: [ am
stranger here myself.

a) a, the, the b) the, the, a ¢) an, -, the d) -, a, the

13.  townIwasborninison __ Desna.

a) a, the b) the, the ¢) an, - d) -, the
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14. Who is __ author of this book?

a)a b) the c) an d) -

15.  quarterof __ hour was left before  beginning of  concert.
a) a, a, the, the b) the, the, -, a ¢) a, an, the, the d) -, an, the, the
16. We entered  hall and saw __ group of __ students of our univer-
sity.

a)a, a, - b) the, a, the ¢)an, a, - d)-,a, a

17. During ___ vacation I attended some interesting lectures. I remember
two of  lectures best of all; they were about  Russian music.

a) a, the, - b) the, the, - c)an,a, a d) -, the, a

18. I am sure he won’t stay in ___ town for ___ vacation.

a) a, the b) -, the ¢) an, - d) the, the

19. Two weeks are left before ~ end of  second semester,  exams
are coming.

a)a, -, - b) the, the, the ¢) an, the, the d -
the, a

20.0On ___ firstof __ June we shall take  examinationin ___ Maths.
a) a, the, -, the b) the, -, the, - ¢)an, -, -, - d) -, the, the, a

5. Choose one of the options to fill in the gaps.

1. Today is my day off.  am going to spend _ dayin __ country.

a) a, the b) the, the c)an,an  d)a, the

2. My brother brought ~ new book yesterday.

a)a b) the c) an d) -

3. When I looked at ___title of the book, I was very glad: it was __ book
which [ had wanted to get for  long time.

a) a, the, the b) the, the, a ¢)an, -, - d) the, a, the

4. My sister 1s acquainted with  actor who played  leading part in
___ play you saw yesterday.

a) a, the, - b) the, the, the c) an, a, the d) a, a, the
5.What  riveris  longestin  Europe?

a) a, the, - b) the, the, - ¢)an, -, - d) -, the, -

6. Why, what  strange question to ask!

a)a b) the c) an d) -
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7. Any schoolboy knows that the longest riverin _ Europeis  Volga.

a)a,a b) the, the c) an, an d) -, the

8. I am afraid you will have  lotof  trouble with this business.
a)a, - b) the, the c) an, an d)-, -

9. day was not bright yesterday.

a)a b) the c) an d) -

10.  sky was covered with __ clouds.

a)a, - b) the, - c) an,- d) -, the

11. What _ long story!

a)a b) the c) an d) -

12. What ___ lovely time we are having today!

a)a b) the c) an d) -

13. My father and mother have  lunch at  work.

a)a,a b) the, the c) an, an d)-, -

14. What ___ colour is your cat?

a)a b) the c) an d) -

15. I want to know what __ book you are reading.

a)a b) - c) an d) the

16.  Nevaflowsinto  Gulfof  Finland.

a)a, -, - b) the, the, - c) an, the, - d) -, the, -

17.  Pacific Ocean is very deep.

a)a b) the c) an d) -

18.  Urals are not very high.

a)a b) the c) an d) -

19.  Kazbekis _ highest peak of  Caucasus.

a) -, the, the b)a,a,a ¢) an, the, - d) -, the, -
20. _ Alps are covered with __ snow.

a)a, - b) the, - c) an, an d)-, -

21. _ Shetland Islands are situated to _ north of __ Great Britain.
a) the, the, the b) the, the, - ¢) an, the, the d)-, -,
the

22.  USAis __ largestcountry in __ America.

a) a, the, - b) the, the, - ¢) an, the, - d) the, -, -

23.  Crimea is washed by  Black Sea.
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a)a,a b) an, - c) the, the d) -, the
24.  Lake Baikalis __ deepest lake in _ world.

a) a, the, - b) -, the, the c)an, -, a d) the, -, the
25.  Parisis ___ capital of _ France.
a) a, the, - b) -, the, - ¢) an, the, - d) the, -, -

6. Insert articles a/an, the if necessary.

Teckle comes from a very old country on  Nile. It is called  Ethio-
pia. Ethiopia is _ beautiful mountainous country. Teckle is  young
man. He wants to become  engineer. He is very happy to be a student of

____Kiev University. He spends ____ lot of time at the library. He is reading
and studying different  subjects at present. Very often in  evening
his new friends and he go out. They walk about ___ city talking about their

native countries.

7. Insert articles a/an, the if necessary.

Three men cameto ~ New York for  holiday. They came to  very
large hotel and took  room there. Their room was on  forty-fifth
floor. In _ evening _ friends wentto __ theatre and came back to

hotel very late. “I am very sorry,” said __ clerk of __ hotel, “but __lifts
do not work tonight. If you don’t want to walk up to your room, we shall
make  beds for youin __ hall.” “No, no,” said one of ___ friends, “no,
thank you. We don’t want to sleep in ____ hall. We shall walk up to our
room.” Then he turned to his friends and said: “It is not easy to walk up to
__ forty-fifth floor, but we shall make it easier. On  wayto  room |
shall tell you some jokes; then you, Andy, will sing us some songs; then
you, Peter, will tell us some interesting stories.” So they began walking up
to their room. Tom told them many jokes; Andy sang some songs. At last
they came to ___ thirty-sixth floor. They were tired and decided to have

_rest. “Well,” said Tom, “now it is your turn, Peter. After all __ jokes,
I would like to hear  sad story. Tell us __ long and interesting story
with  sad end.” “  story which I am going to tell you,” said Peter, “is
sad enough. We left ~ key toourroomin  hall.”
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Degrees of Comparison of Adjectives
8. Choose one of the options to fill in the gaps.

1. She is one of the  chess-players in our institute.

a) good b) better c) best

2.Itis ___ to study the language when you live in the country where it is
spoken.

a) easyer b) easier c) easyest

3. She works  than in the previous semester.

a) little b) littler c) less

4. This was the _ movie I have seen lately.

a) good b) better c) best

5.The __ you remember the rules, the higher will be your test results.
a) better b) good c) best

6. Iknow, English is now spoken all over the world.

a) as far as b) so long C) as soon as

7. The  the shop, the better the service.

a) expensiver b) more expensive ¢) most expensive

8. Wegotup  than usual.

a) earlier b) earliest c) earlyer

9.Itismuch _ to do nothing than to work hard.

a) easy b) easiest c) easier

10. Thisis ___ canteen in our institute.

a) comfortabler b) the most comfortable c¢) more comfort-
able

11. This testis ___ than the previous one.

a) more difficult b) the most difficult c) difficulter
12. The __ we climb, the harder it is to breathe.

a) highest b) higher c) high

13. This textbook is twice  that one.

a) thickest than b) so thick as c) as thick as

14. This was the  moment I have ever experienced.

a) worst b) baddest c) worse

15. Her ___ sister is a nurse.

a) elder b) older c) the oldest
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16. You look . Have you lost weight?

a) thinner b) thiner ¢) the thinnest

17. The guides are likely to find __ route of all possible.
a) good b) better c) the best

18. They found __ solution ever.

a) the worst b) a worse c) bad

19. My brother is as ____ as my father.

a) tall b) taller c) tallest

20. This woman is not so ___ as my aunt.

a) youngest b) younger ¢) young

9. Put the adjective in brackets into the proper form.

1. The (strong)  the acid, the greater is the tendency to lose protons.

2. This is one of the (little)  studied natural phenomena.

3. The stronger the magnification, the (great) _is the possibility to detect
whether the body is homogeneous.

4. My (old) ___ brother is now studying astronomy at the university.

5. The (fast) _ an object moves, the greater is the air resistance.

6. The (low) __ the atomic weight or atomic number of the inert gas, the
lower are its boiling and melting points.

7. The dolphin is considered one of the (clever)  animals.

8. The larger the diameter, the smaller is the resistance and hence, the
(much)  current will flow through it.

9. The (great) __ the difference in temperature between two points, the
more heat will flow per second.

10. The greater the number of free electrons in a substance, the (good)
that substance conducts electricity.

11. The more difficult is the task, the (interesting) it is to solve it.

12. The streets in the centre of the city are (crowded)  than in the sub-
urbs.

13. There are many (famous) __ cafés in Los Angeles packed with celeb-
rities.

14. This time it took us (little) _ time to assemble the computer than the
day before.
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10. Say whether the underlined form of the adjective is correct. If not,
give the correct one.

1. I am busier than my sister.

. London 1s more older than New Y ork.

. It is the most sharp pencil I have.

. This boy is as smart as his brother.

. Be activer at your classes, please.

. He makes more mistakes than you do.

. Baseball is the popularest summer sport in America.
. Yesterday she began feeling more bad.

O 00 3 N L b L DN

. Mary’s answer is correcter than yours.
10. Can you come earlier next time?

Numerals

11. Choose one of the options to translate the given word or word com-
bination.

1. IBanuate BTOpO€E Mas

a) twenty-two of May b) twenty-second May c¢) the twenty-second of
May

2. Tperuin

a) three b) threeth  c) the third

3. IIsTHagUaTh

a) fiveteen b) fifty c) fifteen

4. JleBAThIN

a) nine b) the nineth ¢) the ninth

5. JIBeHaquaroro aBrycra

a) on the twelveth of August b) on the twelve of August
c) on the twelfth of August

6. JleBIHOCTO

a) nineteen b) ninetie  ¢) ninety

7. Tpuauarerit

a) the thirtyth b) thirty c) the thirtieth

8. Copok

a) forteen b) fourty c) forty
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9. Tpunuats nepBblii

a) thirty-one b) the thirty-oneth c) the thirty-first

10. IllecTpnecar odThL

a) sixty-five b) sixty five c) the sixty-fifs

11. 101

a) one hundred and first b) one hundred one  c¢) one hundred and one
12. 342

a) three hundreds and forty-two b) three hundred forty two

c) three hundred and forty-two

13. 4,837,905

a) four million eight hundred thirty-seven thousand nine hundred five

b) four millions eight hundreds and thirty-seven thousands nine hundreds
and five

c¢) four million eight hundred and thirty-seven thousand nine hundred and
five

14. ToicstuHbliA

a) thousandth b) thousand c) the thousandth

15. Tpu munona

a) three millions b) three millionth ¢) three million

16. CoTHu KHUT

a) hundred of books b) hundreds books ¢) hundreds of books
17. OnHa TpeTbs

a) one thirds b) one thee ¢) one third

18. IIaTh BOCBMBIX

a) five eighth b) five eightth c) five eighths

19. B nsaTbaecat nepBoil KOMHare

a) In room the fifty-first b) In the room fifty-one ¢) In room
fifty-one

20. Cenpmas rnaBa

a) Chapter seventh b) The chapter seven  ¢) Chapter seven
21.2.64

a) Two dot sixty-four  b) Two point sixty four c) Two point sixty-four
22.0.39 TonH
a) Zero point thirty nine a ton b) Zero point thirty-nine tons
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c) Zero point thirty-nine of a ton

23.7.26 rpamm

a) Seven point two six of grams b) Seven point two sixth grams

c¢) Seven point two six grams

24. 564 roa 1o Hamen psl

a) Five hundred and sixty-four AD  b) Five and sixty-four BC

c¢) Five hundred sixty-four BC

15. B 1900-m rogy

a) In nineteen hundredth year b) In nineteen zero zero ¢) In nineteen
hundred

12. Write down in English.

1. |4 yaca 14.| 52-5 xamns

2. | %6 15.| 17 mamux

3. | Ha BOCBMOM KWJIOMETpE 16.| 226 yacreii

4. | 12-a OykBa 17.| 80-i1 nenn

5. | 37 crareit 18.| ThICAYM YUACTHUKOB
6. | 101 dpopmyna 19.]| 3187 nereit

7. |79 nmpoueHTOB 20.| Ha 35-i1 crpanune
8. | 1/5 metpa 21.| 2/5 metpa

9. |4/9 pynTa 22.| 2,8 npolieHTa

10.| 3 3/4 autpa 23.] 1/3 nutpa
11.|1/2 yaca 24.| 2/37 s6n0ka

12.] 6,02 nroiiMmoB 25.| 0.4 mukpoHa

13.] 38,9 cexynn 26.| 1 =0.314159265
Pronouns

13. Choose one of the options to fill in the gaps.

1.Thave _ subjects at school.

a) much b) many  c) little d) a little
2. Ann gave __ her address.

a) our b) us c) we d) ours

3. Were there  pens and a book on the table?
a) any b) some c) nothing d) anything
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4. My sister is in thirties.

a) his b) her c) she d) its

5. There are _ mistakes in your work.

a) any b) nothing c) some d) something

6. We don’t know __ about car engines.

a) nothing b) something c¢) anything d) everything

7. If they are going for a walk you can go with .

a) they b) their c) theirs d) them

8. George knows  about economics.

a) much b) many c¢)plenty d)lots

9. Look! There is so ____ water in the street.

a) many b) much c) few d) a few

10. I'saw her _ but I don’t remember where.

a) nowhere b) anywhere ¢) somewhere d) somebody
11. I want that book, give __ to me, please.

a) him b) them c) he d) it

12. 1 heard a knock on the door but when I opened it there was
outside.

a) some b) nobody c)anyone d)anything

13. In winter there isn’t _ snow in England.
a)ymany b)much c¢)no d) some
14. There are __ semesters in an academic year.
a) some b) any ) no d) much
15. Can you see __ magazines on the table?
a) some b) any ) no d) much
16. Can I have _ more soup?

a) some b) any c) nothing d) many
17. Would you like  juice?

a) some b) any c) few d) many
Adverbs

14. Use either an Adverb or an Adjective depending on the meaning of
the sentence:
1.1 can hear you .
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a) clear b) clearly
2. Yesterday he felt .

a) bad b) badly
3. Wewere  impressed by his speech.

a) strong b) strongly
4. I understand you very .
a) good b) well
5.1could  believe my eyes.
a) hard b) hardly

6. This is quite  to everybody.

a) clear b) clearly

7. 1 would translate this sentence .

a) different b) differently

8. This suit matches you .

a) perfect b) perfectly

9. These vectors are equal in ___ value.

a) absolute b) absolutely

10. The answeris  wrong.

a) absolute b) absolutely

11.Itis __ that they should reply immediately.
a) important b) importantly

12. Don’t come too __ to the dog.

a) near b) nearly

13. The results are _ promising.

a) extreme b) extremely

14. The question was quite ___ to answer.

a) easy b) easily

15. He can read English fast but he writes .
a) slow b) slowly

Prepositions

15. Choose one of the options to fill in the gaps.

1. There are some tea cups _ the shelf of the cupboard.
a) in b) among c) on
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2. Does your train stop this station?

a) in b) at c) on

3. My friend works at the chemist’s __ the town centre.
a) in b) at c) on

4. Turin is ____ the north of Italy, on the River Po.

a) in b) at c) on

5. Can you see my brother  the students of this group?
a) from b) among c) on

6.Is Tom _ the living-room? — No, he is in the garden.
a) under b) at c) in

7. 1 have been waiting __ the bus for 20 minutes.

a) in b) from c) for

8. We are leaving  Sunday.

a) in next b) on next c) next

9. The competition starts _ Monday.

a) in b) at c) on

10. I am taking my driving test at 4.30 _ the 3rd of July.
a) in b) at c) on

11. My grandfather was born __ 1926.

a) in b) at c) on

12. The professor is going to the conference _ a week.
a) at b) in c) on

13. Our university was founded __ the 19th century.

a) on b) between c) in

14. We take our first exams ___ winter.

a) in b) at c) on

15. Look  these two pictures.

a) in b) at c) on

16. Whom do you see  these pictures?

a) in b) at c) on

17 Every day Mr. Green getsup 7 o’clock.

a) in b) at c) on

18. In the morning he goes __ the bathroom, takes a bath and then has
breakfast.
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a) in b) to c) at

19. He goes to his office  bus.

a) in b) by c) on

20. He will arrive there  half past five.
a) in b) at c) on

16. Choose one of the options to fill in the gaps.
1. He works  week-days.

a) in b) at c) on

2.’ll see you the airport.

a) in b) at c) on

3. Shall we goout  Sunday?

a) in b) at c) on

4. He was born ___ September.

a) in b) at c) on

5. Weswam __the river to the other side.

a) in b) across Cc) over

6. What is this ring made  ?

a) in b) from c) of

7.He dived __ the water.

a) into b) in c) to

8.l am very proud  my country.

a) by b) at c) of

9. The sun went ___ the cloud.

a) behind b) at C) over

10. What is the distance  Kharkov and Kiev?
a) in b) between c) behind

11. Do you go to work __ car?

a) in b) by c) on

12. He broke his leg when he fell  the stairs.
a) from b) with C) in

13. What do you buy your mother __ her birthday?
a) for b) with c) on

14. Shall I go with you  the station?
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a) in b) to c) on
15. Are you doing anything  the weekend?

a) in b) at c) on

16. She was born  December 10",

a) in b) at c) on

17. He comes  Canada.

a) in b) for c) from

18. There was silence when the teacher came __ the room.
a) in b) to c) into

19. This suit is made  France.

a) in b) of c) for

20. Please take your feet  the chair.
a) from b) of c) on

17. Choose one of the options to fill in the gaps.
1. ’'m looking  my pen. Have you seen it?

a) for b) at c) on

2. There is a bridge ___ the river.

a) in b) through C) over

3. They walked home the park.

a) through b) across c) over

4. He was wearing a vest ____ his shirt.

a) in b) over c) on

5. Have a biscuit ___ your coffee.

a) with b) at c) by

6. She sat  me at the theatre.

a) beside  b)besides c¢)at

7. The postman took the letters  of the postbox.
a) out b) from c) on

8. Would you like to come  me to the cinema tonight?
a) on b) to c) with

9. My uncle talks  golf all the time.

a) with b) at c) about

10. She walked _ the street.
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a) in b) along c) on

11. This piece of musicis ___ Beethoven.

a) by b) at c) on

12. My flatis ___ the third floor.

a) in b) at c) on

13. Are you interested  pop music?

a) in b) at c) by

14. Learn this poem  heart.

a) with b) at c) by

15. My uncle arrived  Chicago 5 days ago.
a) in b) at c) by

Verbs. Indefinite.
To be
18. Choose one of the options to fill in the gaps.

1. The scouts _ in the forest all this week.

a) were b) are c) will be

2. George _ in Scotland on holidays last month.

a) was b) am c) are

3. Sheila __ at the desk in the classroom now.

a) is b) am c) are

4. There _ a blooming chestnut tree near my house.
a) are b) were C) is

5. There _ much snow last winter.

a) are b) were c) was

6. Soon there  a new film on.

a) is b) will be C) was

7. There _ many students at the lecture today.

a) are b) is c) will be

8. The anecdote  funny. It  dull.

a) is, aren’t b) are, aren’t c) is, isn’t
9. Potatoes  expensive. They  cheap.

a) aren’t, are b) isn’t, are c) isn’t, is
10. Nora’s parents _ always glad to see me.
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a) am b) are c)is

11. The children ___ at their entrance exams last week.
a) was b) were c) are

12. I don’t know when she  at home.

a) are b) will be C) is

13. Don’t worry, everything  all right.

a)is b) were c) are

14. I wonder what the weather is going to be like and if it  warm.
a) will be b) am c) was

15. Call me as soon as you  ready.

a) are b) is c) will be

16. She will take care about his dog until he ~ away.
a) will be b) is c) are

17. There  no guests at all since I left.

a) are b) have been c) were

18. Jill  rude to me. Why didn’t you stop her?

a) was b) is c) were

19.  he at home when she arrived?

a) Were b) Is c) Was

20. They _at the office when you come.
a) weren’t b) won’t be c) aren’t

19. Choose one of the options to fill in the gaps.

1.John  very young when he married Lucy.

a) is b) was c) will be

2. The tourists ___ very tired after such a long trip.

a) will b) were c)is

3. Pillows  soft. They  hard.

a) isn’t, are b) are, aren’t c) aren’t, are
4. Honey  sweet. It _ bitter.

a) are, isn’t b) isn’t, is c)is, isn’t

5. The girls  sad now because of low grades.

a) is b) are c) was

6. Yesterday my sister brought a kitten. It nice and funny.
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a)is b) was c) are
7. There  three piglets near the mother pig.

a)is b) are c) was

8. There  alot of students in the assembly hall yesterday.
a) are b) were C) is

9.1  busy since we last met.

a) was b) am c) have been

10. I’ll see that everything  properly packed and put into store.
a) will be b) was c)1is

11. This tool __ very useful if you treat it right.

a) is b) will be C) was

12. There  much work to do last week.

a) were b) is c) was

13.Isawthat I  mistaken in believing that Uncle Nick had returned
from abroad.

a) am b) was C) were

14. When he  off duty he’ll go there.

a) was b) will be c)is

15. The actors ___ at the rehearsals on Tuesdays.

a) was b) are c)is

16. Taras Shevchenko  the soul of the Ukrainian nation.
a) was b) is c) were

17. If Cynthia tells Mike aboutitI __ angry with her.

a) was b) am c) will be

18. There  much snow in winter.

a)aren’t  b)are c)is

19. Imagine how much they have learnt since they __ here.
a) were b) have been c) has been

20. There ___ plenty of biscuits and candies for the guests.
a) are b) is c) was

20. Choose one of the options to fill in the gaps.

1.1 tobed late in the evening every day.
a) goes b) went c)willgo d)go
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2.He  last summer in the country.

a) will spend b) spent c)spend  d) spends

3.1 _ ice-cream tomorrow.

a) did not eat b) will not eat ¢) do not eat d) does not eat
4. What _ you _at the shop yesterday?

a) will buy b) did buy c¢)dobuy d)does buy

5.1  computer games yesterday.

a) do not play b) did notplay  ¢) will not play  d) does not play
6. When  youusually  up?

a)doget b)didget c)willget d)does get

7. My sister always  mother in the kitchen.

a) helped  b) will help c) helps d) help

8. Our teacher  very busy after lessons yesterday.

a)is b) willbe c¢) was d) were

9.She  atasty dinner tomorrow.

a) cooked b)cooks ) will cook d) cook

10. My friend ___ Spanish very well. He is a teacher.

a) knew b) know  c¢)knows d) will know

11. Max Plank first _ the quantum in 1900 in a study of dark matter ra-
diation.

a) introduces b) introduced c¢) will introduce d) introduce
12. Some of our graduates __ researchers in some years.

a) become b)became c) will become  d)becomes

13.  they  industrial training next month?

a) do have b) does have c) will have d) did have

14.  they  entrance examinations last week?

a) do pass b) does pass c) did pass d) will pass

15. The students usually  this famous lecturer warmly.

a) greets  b) greet c) will greet d) greeted

16. Real gases _ the perfect gas laws.

a) donotobey  b) did notobey c¢) will notobey d)does not obey
17. The discovery and the interpretation of the Cherenkov effect  the
Nobel Prize for three Russian scientists in 1958.

a) win b) won c) will won d) wins
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18. P. Curie ___ the change in susceptibility with temperature.

a) investigates b) investigate c) investigated  d) will investigate
19. The photoelectric effect with visible and ultraviolet light  direct
evidence for the existence of the photon.

a) provided b) provides ¢) provide d) will provide
20.  social networks  the behaviour of young people?

a) do influence b) does influence c¢) will to influence d) did influenced

21. Put the verb in brackets into the proper form.

It (to take) me a lot of time to get there last week.

.Who  (to ring) you up an hour ago?

.He usually  (to leave) home for school at 8 o’clock.

. They  (to invite) their cousin to stay with them next summer.
.1 (to write) a letter to my friend yesterday.

. Our football team ___ (to win) many games last year.

. They  (to grow) tomatoes next summer.

.He always  (to do) his homework.

O 0 3 N i & W N ~—

.Nick  (to tell) this story at home after his trip yesterday.

10. She __ (to wash) the floor in her room every Sunday.

11. Who usually __ (to help) passengers to pull their luggage to carriages?
12. The scientists ___ (to test) the device tomorrow.

13. A frequent high tone buzzing  (to mean) that the telephone line is
engaged.

14. Who __ (to take) the first steps towards the establishment of the
atomic theory?

15. Yesterday we __ (to solve) a number of problems but there remained
one more.

16. The discovery of radioactivity in the late 19-th century __ (to start) the
modern era of the study of atoms.

17. An electric generator ___ (to use) the principle of induced voltage and
current to supply electric power.

18. The intensity of an X-ray beam _ (to depend) on the current heating
the filament.
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19. In future graphene  (to change) the size and type of most electronic
devices.

20. The hexagonal crystal structure _ (to make) graphene flexibility,
strength and high stability.

Verbs. All Tenses.

22. Choose one of the options to fill in the gaps.

1.1 ___ avery interesting TV programme at the moment.

a) watched b) am watching c) watch  d) was watching
2. We can’t go for a run. We the right clothes at the moment.

a) aren’t wearing b) don’t wear c¢) didn’t wear d) not wear
3. My parents always  to bed early.

a) are going b) go C) goes d) are go

4. Josie ill yesterday?

a) Did b) Was c) Had d) Is

5. Look. She  mother in the kitchen.

a) helps b) helped c¢) will help d) is helping

6. In the future, there __ traditional schools.

a) aren’t b) won’t be c)won’t d)is

7.He _ the poem all the evening yesterday.

a) will be learning b) was learning c) learnt  d) learns
8. They always _ late on Sundays.

a) gets up b) are getting up c)getup  d) will have got up
9. see her yesterday?

a) Are you b) Did you ¢) Will you d) Do you

10.1 __ 1ice-cream now.

a) was not eating b) will not be eating c) am not eating d) does not eat
11.  youever seen the film Casablanca?

a) Did b) Will c) Have d) Does

12. One day people  holidays on the moon.

a) will taking b) are taking c) will take d) will took

13. What  you __ at home the whole evening yesterday?

a) will, be doing b) were, doing  c¢) are, doing d) did, do

14.  never spoken to a famous person.
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a) 've b) I c) I haven’t d) I had

15. Have you ever  to California?

a) went b) going c¢) been d) be

16. He __ in Italy when he had an accident.

a) is traveling  b) was traveling c) will be traveling  d) had travelled

17. They __ tennis all day long tomorrow.

a) will not be playing b) did not play c) will not play d) are not playing
18. He _ to Paris on a business trip when his mobile-phone rang.

a) flew b) was flying c) will be flying d) was flown

19. What  you  now?

a) will, be drawing b) were, drawing c¢) are, drawing  d) do, draw
20. This time next week we  the mid year test.

a) will be sitting b) are sitting c) were sitting d) will sit

21. Tom  atthe courses for 3 years by May of the next year.
a) has been studying b) had been studying
c) will have been studying d) will study

23. Choose one of the options to fill in the gaps.

1. My sister  to school when she met him.

a) was going b) will go c) went d) goes
2.1 the tickets by the beginning of the conference.

a) will have bought b) buy c¢) have bought  d) will buy

3. Our pupils  a composition at this moment.

a) is writing b) will be writing c) were writing  d) are writing
4.He  to Malta twice before he took me there.

a) had been b) has been c¢) have been d) was

5.She  for a year before he settled in London.
a) have been traveling b) had been traveling c¢) will be traveling
d) is travelling

6. She  a tasty dinner now.
a) cooked b) cooks ¢) is cooking d) was cooking
7. She is very tired now. She  round the city all the morning.

a) has been walking b) was walking c) will be walking d) walked
8. My friends _ their homework now. They can not go for a walk.
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a) were doing b) will be doing c) do d) are doing

9.1 _ work in India when I leave University.

a) am going to b) was c) did d) am

10. She  her trip round the world by the beginning of the next academic
year.

a) had finished b) have finished c) will have finished d) has finished
11. The young scientist _ his research work at the meeting at this mo-
ment.

a) introduces b) introduced c¢) is introducing d) will be introducing
12. They  these machine-tools for fifty years already.

a) are using b) use c) have been using d) used

13. When  the error in this programme?

a) have you discovered b) you discovered c) were you discover

d) did you discover

14. We TV when she came.

a) are watching  b) will be watching c¢) were watching d) watched
15. How long  this person?

a) did you know b) have you known c¢) are you known d) do you know
16.  they  this problem all day long tomorrow?

a) were, discussing b) are, discussing c¢) will, be discussing

d) will, discuss

17. The time of day and other circumstances __ the body’s temperature.
a) affects  b) is affecting c) has affected d) affect

18. By now, the worldwide installed capacity of renewable energy  that
of nuclear power.

a) surpasses b) surpassed c¢) has surpassed d) had surpassed

19. Dinosaurs suddenly __ extinct about 65 million years ago.

a) have become b) were become c¢) had become d) became
20. They __ their examination from 5 till 7 yesterday.

a) passed b) will pass c) are passing d) were passing
21. Nitric acid ___ with most metals.

a) reacts b) react c) is reacts d) reacting
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24. Choose one of the options to fill in the gaps.

1. At present Canada  a high-speed rail system.

a) have not  b) does not have c¢) do not have d) is not having
2. By the 17th century, temperatures in the Northern Hemisphere by
half a degree Celsius compared with medieval times.

a) was falling b) fell ¢) has fallen d) had fallen

3. Recently, a scientist at the University of Illinois ___ a tiny device that
can measure a wearer’s blood flow and wirelessly send that information to
a computer.

a) has invented  b)invent c¢)are inventing d) have invented

4. The students ___in the library the whole last week.

a) will be sitting b) are sitting c) were sitting d) sat

5. Computers _ such games as chess already.

a) have mastered b) are mastered c¢) has mastered d) master

6. The human brain ___ a built-in talent for working out depth from flat
images.

a) have b) is having c) had d) has

7.He _ his mobile phone for already 3 hours.

a) has charged b) has been charging c) is charging d) was charging

8. We hope the rain __ very soon.

a) will be stop b) stops ¢) had be stopped d) will stop
9. By the time we woke, the snow .

a) had melted b) has melted c) melted  d) will be melting

10. They _ this question when the bell rang.

a) discussed b) will be discussing c¢) were discussing d) are discussing
11. He gave his reasons for what .

a) was happened b) had happened c¢) has happened d) happened
12. She till you come.

a) was working  b) is working c¢) will be working d) worked
13. If he  a favourable report on his work, he will work still harder.

a) receive b) will receive c¢) will be receive d) receives
14. I suspect that  an error in these calculations.

a) it is b) there is C) is d) be

15. We will watch you while you  this experiment.
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a) will be making b) are making c) were making  d) make

16. By the end of the week we  these samples for a month.

a) will test ~ b) will have been testing  ¢) will be testing

d) will have tested

17. A man was stopped by the policeman when he __ to cross the street at
the red light.

a) was go  b) was going c) had been going d) is going

18. He  from a business trip by the end of next week.

a) will arrives b) has arrived c) will arrive

d) will have arrived

19. Scientists _ the existence of neutron stars as long ago as 1934.

a) have predicted  b) predicted c¢) has predicted d) had predicted
20.1 _ an article on internal combustion engines when the teacher came.
a) will be reading b) am reading c) read d) was reading

Verbs. Passive Voice.
25. Choose one of the options to fill in the gaps.
1. She  to the party.

a) has invited b) had been invited c) has been invited
2. About 20 people _ arrested at the demonstration yesterday.

a) were b) were being c) had been

3. When we came, the hall  decorated.

a) will be b) was being c) has been

4. The floor in the hospital  washed two times a day.

a) is b) is being c) has been

5. The wall __ painted by the evening.

a) will be b) will have been c) will

6. The book  into English last year.

a) translated b) is translated c) was translated
7. Before we came to the party all the food .

a) had eaten b) had been eaten c) was eaten

8. Christmas __ on December 25.

a) is celebrated b) is being celebrated  c¢) celebrates

9.1 can not use my car because it now.
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a) are repaired b) is repaired c) is being repaired
10. You have nothing to do. All the dishes  already.

a) has been washed b) have been washed c¢) had been washed

11. Jim told me thathe ~~ on TV the last week.

a) has been shown b) have been shown c) had been shown
12. The article by the end of the week.

a) will be translated b) will translate  ¢) will have been translated

13. Our post  two times a day.

a) is being delivered b) is delivered ¢) has been delivered

14. The streets  of snow before we got up.

a) were being cleared b) were cleared  c¢) had been cleared

15. The letter by the secretary when I came in.

a) is being typed b) was being typed c) is typed

16. Rolls-Royce cars _ in England.

a) are made b) has been made c) made

17. This bridge  in 1970.

a) had been built b) was built c) has been built

18. The hall __ tomorrow.

a) will decorated b) will decorate c¢) will be decorated
19. The question which _ now is very important.

a) discusses b) is discussing ¢) is being discussed

20. All the money __ already.

a) has been spent b) have been spent c) is being spent
21. The new library by the end of the next year.

a) will have building  b) will have been built c) will be building
22. Where is your bicycle? — It !

a) have been stolen b) has stolen c) has been stolen

23. We can’t live in our room now. It .

a) is being repaired b) has been repaired c) is re-
paired

26. Choose one of the options to translate the underlined parts of the

text.
1. The machine tool measures its production itself.
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a) u3Mepuia b) uzmepsiet C) U3MepseTCs d) Oyzer uamepsTh
2. The machine tool will measure its production itself.

a) u3Mepuia b) uzmepsiet C) U3Mepsiercs d) 6yner u3mMepsThH
3. The part is measured with great accuracy.

a) u3Mepuia b) uzmepsier C) U3Mepsiercs d) 6yner u3mMepsTh
4. The builders are planning the road.

a) IIaHupyeTcs  b) maHupyloT ) IiaHupoBanu  d) CrylaHUPOBAJIH

5. The building of the road is being planned.
a) IIaHupyeTcs  b) mIaHupyloT ) IiaHupoBanu  d) CITaHUPOBAJIH
6. The building of the road was being planned.

a) IIaHupyeTcs  b) mIaHupyoT ) IulaHupoBanu  d) CITaHUPOBAJIH
7. The tests have been carried out well.

a) BBITIOJHSAIOTCSL b) BBIMOJTHSIUCH  C) BBITIOJTHEHBI
d) OyayT BBITIOJTHEHBI
8. The tests were being carried out well.

a) BBITIOJTHSIOTCS b) BBIMOJHSUIUCH  C) OBLIM BBITTOJHEHBI
d) OyayT BBITIOJIHEHBI
9. The tests are being carried out well.

a) BBITIOJIHAIOTCS D) BBIMOJIHSUIUCH  C) BBITIOJTHEHBI
d) OyayT BBITIOJTHEHBI
10. The tests must be carried out well.

a) JTOJDKHBI BBITTOJHUTD b) AOKHO OBITh, BBHITIOJHEHBI
C) IOJKHBI OBITH BHIMOJHEHB! d) JOIKHBI OYAYT BBITOTHATHCS

27. Choose one of the options to translate the sentence.

1. The builders will be shown some models of new bridges.

a) CTpouTesiM NOKa3aJid MOJEIN HOBBIX MOCTOB.

b) CtpouTtensiM NOKaxyT MOJIETH HOBBIX MOCTOB.

¢) CTpoureny NOKaxKyT MOJEIH HOBBIX MOCTOB.

2. The design of the dam was worked at by some institutes.

a) HeckoyibkO HHCTUTYTOB paboTa I HaJ MPOCKTOM IUIOTHHBI.

b) IIpoekT mIoTHHBI pa3padbaTbiBacTCsl HECKOJIBKUMHU HHCTUTYTaMHU.

¢) Hag npoekToM MmiaoTHHBI TOJKHBI ObLITM pab0oTaTh HECKOJIBKO HHCTHUTY-
TOB.
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3. Complex calculations were followed by experiments.

a) 3a BKCTepUMEHTAMU TTOCIEA0BATHU CIOKHBIC BEIYUCIICHUS.
b) 3a c10KHBIMU BBIUUCICHUSIMU TOCIEA0BATIN SKCIIEPUMEHTBHI.
C) 3a CII0HBIMU BBIUMCICHUSIMU CIEAYIOT YKCIIEPUMEHTHI.

4. A new block of houses is being built in this street.

a) HoBblii skui1oif MaccuB ObLT IOCTPOEH Ha ATOM YJIHIIE.

b) Ha 37011 ynuiie cTpouTCs HOBBIN KUIJIOH MacCHB.

c) Ha sToit ynuiie cTpousIn HOBBIN KUJION MaCCHB.

5. This plane can be refueled in the air.

a) DTOT CaMOJIET JI03aMpPaBUIU B BO3AYXE.

b) DTOT caMoJIeT MOKET J03aNpPaBIsATHCSA B BO3IyXE.

C) DTOT CaMOJIET MOXKET JI03aMpaBisTh B BO3AYXE.

6. She was given a box of chocolates for her birthday.

a) lllokonaaHpie KOHPETH MHE TTOIAPWIIH HA JACHD POXKICHUSI.
b) Ha nens poxnenus el monapuin KOpoOKy IIOKOIaIHBIX KOH(ET.
¢) Ona nojapusia Ha I€Hb POXKICHHUS KOPOOKY IIOKOJIaAHBIX KOH(DET.
7. My uncle has been made a captain.

a) Moero Js1/1t0 MPOU3BEHN B KAITUTAHBI.

b) Moii as/1s OB KAaITMTaHOM.

¢) Moero as1/1f0 MPOU3BEIYT B KAITUTAHBI.

8. You will be told when the train leaves.

a) TeGe ckazanu, Korjia OTIPABIISIETCS MOE3.

b) Tebe ckaxyT, KOT/1a OTIPABISAETCS MOE3I.

c¢) Bl ckazanu, korna oTrnpasisieTcs NOe3 .

9. I was sent off to bed.

a) MeHsl oTOCIIaly CraTh.

b) S momen catk.

c) MeHsl OTTIpaBsAT CraTh.

10. He was shown a new TV.

a) OH mokasayl HOBBIY TEIEBU30D.

b) Ero mokasanu mo HOBOMY TEJIEBU30DY.

¢) EMy noka3zanu HOBBII TEIEBU30P.
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Modal Verbs.
28. Fill in the gaps with an appropriate modal verb: can, can’t, may,
have to, should, shouldn’t, must, mustn’t, needn’t.
1. He was sleeping heavily and didn’t hear the alarm clock. So to be in time
for the train he  call a taxi.

. If you want to drive a car you  get a driving license.

.You __ beinahurry. The train starts in 2 hours.

.You listen to the advice of your parents.

.On Sundays 1 getup early.

2

3

4

5

6. The performance is great. You  miss seeing it.
7. My sister has got a job in Kiev, so she will __ leave Kharkov soon.
8. What  we see on this map?

9. you speak Spanish? — No, unfortunately I .
10.  Tcome in?

11. You __ cross the street at the red light.

12.  Ttake your book? — I am afraid not, I need it.
13. He __ speak English yet.

14. I have very little time, I go.

15. You _ read this text, it is easy enough.

29. Choose one of the options to fill in the gaps.

1. I heard Arthur make a slight noise which __ a sigh or a chuckle.

a) may have been b) may be c) might be

2. Shall I go and see if he has done the work? He it yesterday.

a) was to finish b) must have been finished c) was finish

3. He felt so tired that he  make himself get up and leave.

a) cannot b) could not c¢) will not be able to

4. He must ___ to tell them about the meeting. That is possibly why they
are absent.

a) forget b) to forget c¢) have forgotten

5. She worried that he hadn’t come in time. Something _ to him.

a) can happen b) may happen c) might have happened.
6. I needn’t tell you why this  right away.

a) must be done b) are to be done c) are allowed to be done
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7.You _ that I wrote the letter because I didn’t.

a) can have proved b) can’t have proved c) can’t prove

8. You should take your rain-coat. It .

a) can rain b) should rain C) may rain

9. They _that their fellow was in London.

a) mustn’t hear b) must hear ¢) must have heard

10. You __ tomorrow. I’ll be busy.

a) needn’t come b) may come c) are able to come
11.1___ there for a quarter of an hour waiting and thinking about it before
I saw the letter.

a) must have been sitting b) must sit ¢) must be sitting

12. You __ him yesterday on horseback.

a) should see b) should have seen c¢) shouldn’t see
13. We __ wait for him.

a) didn’t have to b) haven’t to c) doesn’t have to

14. He _ spend most evenings playing chess last month.

a) would b) can C) may

15. Angela opened the door and walked in. Her daughter was still up. “You
____, waiting for me,” said Angela.

a) needn’t have stayed up b) need stay up  c¢) need have stayed up
16. One day the headmaster came on Jack, who __ on the sports ground,
sitting comfortably in a gardener’s shed reading a book and eating a large
piece of cocoa-nut ice.

a) should sweat b) should have been sweating

¢) shouldn’t have been sweated

17. He made two or three attempts to strike his lighter, but it work.

a) ought to b) must c¢) wouldn’t

18. Our teacher __ her students’ notebooks yesterday because she had to
take another teacher’s class.

a) can’t check b) couldn’t check c) isn’t able to check
19. Tomorrow is your sister’s birthday. I think you  give her a present.
a) has to b) was to ¢) should

20.1  yetto give you a definite answer on Monday.

a) won’t be able b) could C) may
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30. Choose one of the options to fill in the gaps.

1.He  to become a publisher in the first place, but once he had taken it
up the profession had appeared to absorb all his interests.

a) may not have wanted b) may want ¢) might want

2. Ask him if we __ look round the laboratory.

a) is able to b) may c) are allowed

3. When he married her she  more than sixteen.

a) can be b) couldn’t have been c) may not be

4. It’s getting dark. What time it be now?

a) can b) could c) might

5. He thought it likely that Blair _ away unnoticed.

a) may get b) need get ¢) might have got

6. He’s got a big family. I can easily imagine thathe __ be looking for a
better job.

a) are able to b) isn’t allowed to c¢) might
7. 1see one of my statuettes has been broken. — I can’t think what  to it.
a) should happen b) could have happened c) must happen

8.1  to work very hard this week.

a) must b) should c) have

9. Mrs. Cromwell took us round the yacht. There was no doubt thatit
her a lot of money.

a) needn’t have cost b) mustn’t have cost c¢) must have cost
10. It’s an important question. You it with your scientific adviser.
a) needn’t have discussed b) can’t discuss  c¢) should have discussed

11. At half past two I heard Hudson grunt, put down his book and switch
out the light. He  since midnight.

a) must have been reading b) must read c¢) must have read
12. Your task is very simple. You _ all the books in the alphabetical or-
der.

a) shouldn’t arrange b) should have arranged c) ought to arrange
13. He ___ often fall asleep with a book in his hands and spectacles on his
nose.

a) would b) wouldn’t ¢) need
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14. She bought a loaf of bread. — She __ it. We have enough bread. It will
be stale.

a) needn’t have bought b) need buy c) needn’t buy

15. He was driving at a great speed. He knew that about this hour the guests
____at his house.

a) might arrive  b) might have been arriving ¢) might have been arrived

16. I asked his wife what was wrong with him, but she  answer.

a) is able to b) needn’t c¢) wouldn’t

17. Unfortunately I speak to my father. I didn’t catch him at home.
a) can’t b) won’t be able to c¢) couldn’t

18. Everything is settled. Now I go to London.

a) don’t have to b) haven’t c¢) didn’t have to

19. She  this car. It’s so expensive. Now she is short of money.

a) shouldn’t have been bought b) shouldn’t has bought

c) shouldn’t have bought

20. Shall I tell you how it all happened? — No, you . Iknow all about it.
a) need b) needn’t ¢) needn’t to

Sequence of Tenses.
31. Choose one of the options to fill in the gaps.
1. The teacher told his students that he  to give them a test.

a) were going b) was going c) is going

2.1told him thatI ___ his brother for a long time.

a) hasn’t seen b) hadn’t seen ¢) haven’t seen

3. The engineer told his workers that he  with their work.
a) 1s pleased b) were pleased c¢) was pleased

4. T asked my friend  me outside the cinema at six o’clock.
a) met b) meets  c) to meet

5. Mary said that she _ to wear her old dress.

a) didn’t want b) don’t want ¢) doesn’t want

6. The old man told the little girl ___ across the street.
a) do not run b) to run not ¢) not to run
7. Tom asked Bob .

a) where lives his uncle b) where did his uncle live
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c¢) where his uncle lived

8.Jack asked me if I to the cinema with him.

a) go b) will go c¢) would go

9. Tom said he  the doctor the next day.

a) visits b) would visit c) will visit

10. He told me he ___1ill.

a) is b) was c) will be

11. She told me that Tom  to work the day before.
a) does not come b) had not come c¢) did not come
12. I told my sister that she  cold.

a) might catch b) may catch c¢) might to catch
13. She told me she  in the garden for an hour.
a) had been working b) has been working c) have been working

14. He said that while crossing the English Channel they  on deck all
the time.

a) had stayed b) stay c) have stayed

15. The woman said she ___ sick while crossing the Channel.

a) feels b) had felt c) has felt

16. She said she __ bad that day.

a) 1s feeling b) have feeling  c) was feeling

17. The old man told the doctor thathe __ pain in his right side.
a) have b) has c) had

18. He said he ___ just been examined by a good doctor.

a) have b) had c) was

19. He said he ___ to school until Monday.

a) would not go  b) will not go ¢) did not go

20. The man said he __ a month at a health resort.

a) had spent b) has spent ¢) spends

32. Choose one of the options to fill in the gaps.

1. He said that his health __ greatly improved since then.

a) has b) had c) will have

2. Annie asked Tom ifhe __ the film several months before.
a) saw b) had seen c) has seen
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3. Boris told me that he  to build a summer house.
a) wanted b) wants  c) will want

4. Jack said that he often _ to see Bob.

a) goes b) will go ¢) went

5. Lydia asked if I those pictures yet.

a) has seen b) will have seen c¢) had seen

6. Mike said he  Dickens’ novels very much.

a) likes b) liked c) will like

7. She promised me that she  some bread on her way home.
a) buy b) would buy c) will buy

8. Mother told me ___ for dinner.

a) not to be late  b) do not to be late c) to not be late
9. She asked me when I Mary last.

a) see b) had seen c) will see

10. George said it very difficult to play that role.
a) has b) is c) was

11. The woman told him  and go home.

a) not to worry  b) do not worry  ¢) to not worry
12. He told me that he ___ that watch the day before.
a) will buy b) had bought ¢) has bought
13. Could you tell me where  ?

a) was the post office  b) the post office is c) is the post office
14. Do you know what _ ?

a) does this word mean b) this word means c¢) did this word mean
15. Can’t you remember  your car?

a) where did you park  b) where you parked c¢) where do you park
16. She asked me what  in my spare time?

a) [ did b) did I c) I do

17. He wanted to know how long  for this company.

a) | had been working  b) I have been working c) had I been working
18. He wondered what time .

a) did the banks close  b) the banks closed c) the banks close

19. Do you know what qualification .

a) she has b) has she c) does she have
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20. Did you know why  for a new job.
a) had she applied b) she has applied c) she had applied

Conditionals. Subjunctive Mood.

33. Put the verb in brackets in proper form.

1. If he works hard at his English, he  (to pass) his exam well.

2.Ifwe _ (to use) new methods, we would save a lot of time.

3. He will come home at 7 if he  (to finish) this work on time.

4. If they  (to buy) all the necessary equipment, they will be able to
carry out their experiment.

5.If you __ (to press) the button, the device will start working.

6. If ordinary gases  (to be) greatly compressed, they become liquids.
7.1f we ___ (to look) around, we can see that electricity is serving us in
one way or another.

8. If the phone _ (to be answered), he would have made an excuse about
the wrong number.

9. This iron tool would be covered with rust if you  (to keep) it moist.
10. Were he here we __ (to give) him considerations about the results of
our experiment.

11. Had he informed me intime I (to avoid) that awkward situation.
12. If he  (not to be absorbed) in his thoughts he might have taken no-
tice of her remark.

13. I wished he __ (to ask) that question when we first met.

14. “Have you got my letter?” — “Yes. [ wish you _ (not to write) it”
15.IwishI  (can) go round the world.

16. I wishyou  (to ask) her about the party when you see her.

17. Ideal behaviour requires that intermolecular forces __ (to be) negligi-
ble.
18. It was suggested that they  (to have) some time for discussion at the

end of their meeting.

19. Even though he __ (to be) free, he wouldn’t go with us.

20. He looks asifhe _ (to know) nothing about what has happened.
21.IfI ___ (to be) you I would not buy that coat.

22.If1__ (to be) rich I would buy a castle.
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23. If I had gone to the party last night I (to be tired) now.
24. If you __ (not to drink) so much wine yesterday, you would not have
such a terrible headache now.

34. Choose one of the options to fill in the gaps.

l.If you  ataxi you would catch the last train.

a) will take b) have taken c) took d) would take

2. The scientist would start the experiment if he  all the necessary
equipment.

a) would get b) will get c) get d) got

3. If I had had time, [ would  you.
a) help b) have helped  c¢) helped d) has helped
4. If you _ them, they will be very glad.

a) will invite b) are invited ¢) invite d) will be invited
5.Ifwe  atelegram from him, we wouldn’t worry.

a) received b) would received c) had been received d) was received

6. If you make so muchnoise I be able to sleep.

a) will b) will not c¢) would d) would not

7.1wish I my clothes yesterday.

a) has washed b) had washed c) have washed d) will have washed

8. I need this computer but it is very expensive. I it if I have more
money.

a) would buy b) will buy c) buy d) have bought

9. If he had been able to speed up his research, he his thesis by now.
a) would complete b) had completed c¢) would have completed

d) completed

10. If she  my advice, she will feel much better.

a) followed b) follows c¢) would follow d) had followed

11. You will not be able to solve this problem unless you  the research
team.

a) will join b) would join ¢) joins d) join

12. He will come home when he  this work.

a) will finish b) finish  c¢) am finishing  d) finishes
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13. If I had more free time today, I _ the book I borrowed from the li-
brary.

a) read b) will read c¢) would read d) had read

14. If she uses computer presentation, her report  much more interest-
ing.

a) would be b) would have been c) was d) will be

15. What would happen if I ___ that button?

a) pressed b) had pressed c) would press d) would have pressed
16. If she __ the job, I think she would take it.

a) offered b) had been offered c) would offered d) was offered
17.If you __ them, they will come.

a) will invite b) invite  c¢) are invited d) will be invited

Infinitive.
35. Choose one of the options to fill in the gaps.

1. He seems  this problem for two hours.

a) to solve b)to be solving c¢) to have solved d) to have been solving
2. The teacher made them _ the exercise.

a) to rewrite b) to have rewrite c) rewrite  d) be rewriting
3. Itis necessary __ the room.

a) to me clean b) forme to clean  ¢) for me clean d) to me to clean
4.1 heard somebody at the door.

a) knock  b) to knock c) to be knocking d) knocks
5.1 can’t find my keys. Imust __ them.

a) have lost b) to have lost c) lose d) to lose

6. My father wants me _ medicine.

a) study b) to study c) studies  d) be studying

7.Heissaid  anew car last week.

a)tobuy b) to have bought c) buy d) to have been buying
8. This problem can’t _ without special knowledge.

a) to solve b)tobesolved c)solve d) be solved
9. Our football players are expected  the game.

a) to be winning b) to have won  ¢)towin d) win
10. Nobody likes  bad news.
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a) to be telling  b) to be told c) tell d) to have told
11. Don’t make me  the dishes.

a) to wash b) wash c) to be washing d) to have washed
12. I can’t find him. Where is he? — He must _ in the library.
a) to work b) has worked c) to be working d) be working

13.Twant  to my place.
a) him to come  b) he to coming c¢) his come d) him come
14. He is known  three textbooks already.

a) to publish  b) to be publishing c¢) to have published d) publish
15. He saw the thief  the bag.

a) steals b) have stolen c) to steal d) steal

16. The chief wants the work  immediately.

a) to do b) to be done c) be done d)do

17. He is said ___ a new car next week.

a)tobuy b) to have bought c) buy d) to have been buying
18. Don’t let the instrument .

a) to have overheated  b) overheats ¢) to overheat d) overheat
19. Itiseasy  thisrule.

a) for anyone understand b) for anyone to understand

¢) to anyone to have understood d) with anyone to understand

20. He seems __ the way.

a) to have been knowing b) to be knowing c) know d) to know

36. Choose one of the options to translate the sentence.
1. M 6B1J10 TPYHO PEIIUTH ITY 3a/4a4y.

a) Them was difficult to solve this problem.

b) 1t was difficult for them to solve this problem

2. Hama 3agavya — moMo4b eMy.

a) Our task is to help him.

b) Our task help him

3. BpUTO CIMIIKOM TEMHO, YTOOBI IPOJOJIKATh ITYTh.

a) It was enough dark to continue the way.

b) It was too dark to continue the way.

4. OH pan, 4TO €ro NoKa3alu Mo TEJIEBU30PY.
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a) He is glad to be shown on TV.

b) He is glad to have been shown on TV.

5. OH, 10KHO OBITH, celyac ryJyser B Mapke.

a) He must is walking in the park.

b) He must be walking in the park.

6. 5 xouy, 4TOOBI OH TIOJITUCAN ATOT JOKYMEHT.

a) | want that he signs this document.

b) I want him to sign this document.

7. B MO 1eHb POXKIECHUS OH ITO3BOHUII IIEPBBIM.

a) On my birthday, he called first.

b) On my birthday, he was the first to call.

8. Y Tebs ecTh 4TO-HUOYAb OECThH?

a) Do you have anything eating?

b) Do you have anything to eat?

9. CumraeTcs, 4TO OH JIYYIIHHA [IaXMaTHUCT CTPAHBI.
a) He considers be the best chess-player of the country.
b) He is considered to be the best chess-player of the country.
10. 51 He moMHIO, YTOOBI sI TOBOPUJI ITO.

a) [ don’t remember said this.

b) I don’t remember to have said it.

11. MHe HeYero 4uTaTh.

a) Me nothing to read.

b) I have nothing to read.

12. OH Hanucan KOHTPOJIbHYIO TIEPBBIM.

a) He was the first writing the test paper.

b) He was the first to write the test paper.

13. Emy ObUIO TPYJIHO BCTaTh paHO YTPOM.

a) Him was difficult to get up early in the morning.
b) It was difficult for him to get up early in the morning.
14. 5 cnpimman, kKak OH pa3roBapuBal 1o TeneQoHy.
a) [ heard him talk over the telephone.

b) I heard him to talk over the telephone.

15. 41 cyacTamB, 4YTO HAKOHEI] C BAMU ITO3HAKOMMUIJICS.
a) [ am happy to meet you at last.
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b) I am happy to have met you at last.

16. 5 xo4y, 4TOOBI MUCHMO OTIPABUIN HEMEIJICHHO.

a) | want the letter to send immediately.

b) I want the letter to be sent immediately.

17. I'oBOpAT, 4TO OHA YK€ cllana 3K3aMeH.

a) She said to pass the exam.

b) She is said to have passed the exam.

18. S pan, yTO MHE MOKAa3au rOPOSL.

a) [ am glad to show the city.

b) [ am glad to have been shown the city.

19. 3BecTHO, UTO OH MPHUE3KAET HA CIECAYIOLIECH HEETE.
a) He 1s known to come next week.

b) He knows to come next week.

20. CnoBa, KOTOpbIE HY>KHO 3alIOMHUTD, 1aHbl IEPE]] TEKCTOM.
a) The words to remember are given before the text.

b) The words to have remembered are given before the text.

Gerund.

37. Choose one of the options to translate the sentence.

1. [Ipekparure Oerats!

a) Stop running! b) Stop having run! ¢) Stop being run!

2. Bbl yxe 3aKOHUYMJIM YTEHUE 3TOr0 TeKCTa?

a) Have you finished having read this text? b) Have you finished reading
this text? c) Finished you reading this text?

3. OnHa He Mor1a He yIbIOHYThCS.

a) She could not help smile.  b) She not help smiling.

c¢) She could not help smiling.

4. Bbl HE MPOTUB TOTO, YTOOBI OTKPHITH OKHO?

a) Would you mind being opened the window?

b) Would you mind opening the window?

¢) Would you mind having opened the window?

5. IIpogomxanTe UATH B TOM K€ HAIIPABJICHUH.

a) Keep having gone the same direction.  b) Keep being gone the same
direction. c) Keep going the same direction.
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6. becrionesHo xkaath €ro, OH He MPUAET.

a) It is no use waiting for him, he will not come.

b) It is no use being waited for him, he will not come.

c) It is no use to wait for him, he will not come.

7. 51 ¢ HeTepnieHueM K1y BCTPEYH C BaAMH.

a) [ am looking forward to meet you. b) I am looking forward meet-
ing you. c¢) I am looking forward to meeting you.

8. [Ipodeccop HacTauBaa Ha TOM, YTOOBI MPOJOJKUTH IKCTIEPUMEHT.

a) Professor insisted on continue the experiment. b) Professor insisted on
continuing the experiment. c¢) Professor insisted on being continued the
experiment.

9. I[IpoxomxaiiTe TOBOPUTE.

a) Go on talking. b) Go on to talk. ¢) Go on having talking.

10. 4 ouens m00II0, KOT /1A MEHS CJIYIIAOT.

a) I like having listened. b) I like being listened to.  ¢) I like listening.

38. Open the brackets using the proper form of Gerund.
. The machine needs  (to clean).

. The old man could not stand  (to tell) what to do.

. This performance is worth __ (to see).

. The child insisted on _ (to send) home at once.

.He was angry at ___ (to interrupt) any other moment.
.Idon’t remember  (to ask) this question by anybody.
.I don’t remember ever ___ (to meet) your sister.

. She was proud of  (to award) the champion’s cup.

O 00 3 N i B W N =

. Excuse me for ___ (to break) this beautiful vase.

10. David was very glad of ___ (to find) his notebook.

11. The clothes want __ (to wash).

12. She accused him of  (to steal) her purse.

13. He mentioned ___ (to read) about this in the newspaper.

14. He was very glad of  (to help) in the difficulty.

15. The results of the experiment must be checked and rechecked before
___ (to publish).

16. David was tired of _ (to scold) all the time.
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17. They accused him of  (to deceive) them.

18. She enjoys  (to photograph) because she thinks she is beautiful.
19. She hates ___ (to ignore).

20. This place is worth  (to visit).

21. Can you remember ___ (to see) this man before?

22. After  (to correct) by the teacher, the student’s papers were returned
to them.

23. I was surprised at my mother’s  (to allow) the journey.

24. She denied _ (to be) at home last night.

25.1donot object  (to see) them that evening.

26. She denied  (to take) my watch.

27. He was afraid of  (to put) into prison.

28. She showed no sign of  (to surprise).

29. The girl was proud of ___ (to choose) to represent her college at the
coming competition.

30. She said that she knew nothing about the door __ (to leave) open.

31. Excuse me for ___ (to throw away) your papers.

32. He was afraid of  (to bite) by a wasp.

33. He didn’t remember ___ (to invite) to the meeting last week.
34. Thank you for ___ (to send) me such beautiful flowers.

39. Use either Infinitive or Gerund of the verb in brackets.

1. When making a report, avoid (to repeat)  yourself.

2. His attention was drawn by a colourful advertisement and he stopped (to
read) it

3. Somebody called his name. He stopped (to read)  his newspaper and
looked around.

4. It isn’t too late for him (to start)  (to learn)  English.

5. After (to complete)  the project, he suggested (to celebrate)  itin
a cafe.

6. Would you like something (to drink)  ?

7. 1am very fond of (to walk) by the seaside.

8. It seems to me she doesn’t feel like (to do)  anything at all tonight.
9. Don’t forget (to phone)  the doctor tomorrow morning.
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10. I will never forget (to talk)  to this prominent person.
11. The customs officer made us (to open)  our suitcases.
12. We expect our teacher (to explain) __ this rule to us again.
13. Your fridge badly needs (to defrost) .

14. We decided (to buy)  anew laptop.

15. Will you let me (to use)  your camera?

Participle.

40. Choose one of the options to fill in the gaps.

1. The device ___ will help to detect microwaves.

a) was created b) creating c) creates d) created

2. the article he consulted the dictionary.

a) translating b) was translating c¢) translate  d) translated

3.A _ kindness deserves no thanks.

a) to force b) was forced c) forcing d) forced

4. The applicants __ good English have better chances to get a job.

a) speaking b) were speaking c) speak d) spoken
5. Information __ over the Internet travels from one computer to another.
a) sent b) was sent c) sending d) send

6. A man will catch at a straw.

a) drowning b) to drown ¢) drowned d) being drowned
7. The information ___is very valuable.

a) obtained b) was obtained c¢) has obtained  d) obtaining
8. from the very early times people worked with different structural
materials.

a) started b) starting c)to start d) have started

9. My mother likes __ fish.

a) fried b) fry c) was fried d) frying

10. Engineers  in one field may collaborate closely with engineers in
other fields.

a) were working b) working c¢) worked d) work

11. Citizens ___ into poverty by unfair government policies will usually
support a new candidate.

a) forcing b) to force c) were forced d) forced
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12. Today the Internet is a system __ millions of computers worldwide.

a) connected b) connects ¢) connecting d) was connecting
13. The design __ the day before was corrected.

a) finished b) finishing c) was finished  d) to finish

14.  a gas we turn it into a liquid.

a) compress b) compressed c) compressing  d) to compress

15. The substance  was made up of two elements.

a) has formed b) was formed c) formed d) forming

16. Young engineers __their career usually work under the supervision of

experienced specialists.

a) begin  b) beginning c) begun  d) began

17. A friend in power is a friend .

a) was lost b) losing  c¢) lost d) has lost

18.  man came to know the structure of matter.

a) to experiment b) experimented c¢) was experimenting
d) experimenting

19. The answer ____ by the student was not correct.

a)to give b) giving c) given d) was given

20. __ interested in mechanics, he became an engineer.
a) be b) to be c) been d) being
21. Almost all exams are “_ books” exams.

a)closed b)toclose c)closing d)close

22. Aword ___ in time may have very important results.

a) spoken b) was spoken c) speaking d) spoke
23. The pizza ___ here is delicious.

a) was made b) made c¢) making d) makes

41. Choose one of the options to fill in the gaps.

1. The method  1is simple.

a) describes b) describe ¢) describing d) described
2. the report at least a dozen times, he knew it almost by heart.

a) having read b) having been read c) read d) being read
3. the results, Greg could take part in the conference.

a) having been obtained b) obtained c) having obtained
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d) being obtained

4.  alotof lectures, Alec failed the examination.

a) being missed b) missing c¢) missed d) having missed

5. The engineers examined the device  to establish the cause of the fail-
ure.

a) tried b) having been tried c) trying  d) being tried

6. _ of steel and glass, the house looks very modern.

a) being made b) having made c¢) make d) making

7. On the basis of the newly  data it will be necessary to update the re-

port.

a) having processed b) processed C) processing d) being
processed

8. The data __ varied with the calculation method used.

a) being obtained  b) obtaining c¢) obtained d) having obtained
9. Problems  university graduates need some counseling.

a) being faced b) faced c) having faced  d) facing
10.  our work, we went home.
a) having finished b) finished c) having been finished

d) being finished

11. The cars __ now at our works are very good.

a) being produced b) having been produced c) producing

d) having produced

12.  two centuries ago, the house has no lift.

a) having built  b) building ¢) build d) having been built

13.  about the new design, he said that it had solved many problems.
a) speaking b) spoken c¢) having been spoken d) being spoken
14. _ this problem, we decided to change the design.

a) considered b) having been considered ¢) being considered

d) having considered

15. A lot of ideas are feeding back from the  sciences into the pure sci-
ence.

a) applied b) having applied c) being applied d) applying

16. The aim of the research is to work out a system  high level purifica-

tion from carbon oxides.
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a) guaranteed b) guaranteeing  c¢) having guaranteed
d) guarantees

42. Choose one of the options to fill in the gaps.

1. the necessary results, we stopped our experimental work.

a) having obtained b) having been obtained c) being obtained

d) obtained

2. the programme, he found some errors.

a) debugging b) having debugging c) having been debugged

d) being debugged

3., the device began working much better.

a) repairing  b) having repaired c) having been repaired

d) being repaired

4. The  composites do not meet modern requirements.

a) existed b) being existed c) having existed d) existing

5. cobalt to electrode materials we can increase their catalytic charac-
teristics.

a) adding b) having added c)added d)being added

6. The persons  a committee are required to submit several documents
to the Board.

a) having formed b) forming c¢) being formed  d) formed
7. Industries _ steel and chemicals require very large quantities of raw
materials.

a) having produced b)produced c¢) producing d) being produced

8. A country ___ to limit its population may discourage immigration and
encourage emigration.

a) being wished b) having wished c) wished d) wishing
9. With his experience __, he became wiser.

a) grown b)being grown c) grows  d) growing

10. This problem can be solved by creating a metal layer with the  char-
acteristics.

a) controlling b) having controlled c¢) being controlled d) controlled
11. All preparations ___, the installation was put into operation.
a) having made b) being made c) making d) made
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12. Chromium ___, the strength and hardness of steel increases.
a) having added b)adding c)added  d)been added

13. The article deals with microwaves, particular attention ___ to radio lo-
cation.

a) paid b) having paid c) paying d) being paid

14. A body can move uniformly and in a straight line, there  no cause to

change that motion.

a) having been  b) been c) being d) had been

15.  the possible relationship between capacity and expected output, we
now examine the output changes.

a) having been explored b) being explored c¢) having explored

d) explored
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APPENDIX IV. IRREGULAR VERBS

Infinitive | Past Indefinite Participle II Translation
be was; were been OBITh, HAXOTUTHCS
bear bore born HOCHUTb, BEIHOCHTH
become became become CTaHOBHUTHCS
begin began begun HAaYWHATH(CSI)
bind bound bound CBSI3bIBAThH
bite bit bitten KycaTh
blow blew blown Iy Th
break broke broken J0MaTh
bring brought brought MIPUHECTH
build built built CTPOUTH
burn burned / burnt burnt Keub, TOPETh
burst burst burst B30pBaThCs
buy bought bought KYIIUTh
catch caught caught JIOBUTH
choose chose chosen BBIOMPATH
come came come MPUXOIUTh
cost cost cost CTOHUTH
cut cut cut pe3arb
deal dealt dealt HUMETh JIeTI0
dig dug dug KOTIaTh
do did done JenaTh
draw drew drawn pHUCOBATh, TAITUTh
dream dreamed / dreamt |dreamt BUJIETH CHBI, MEUTATh
drink drank drunk [NTh, BBIIIUTH
drive drove driven BC3TH, €XaTh
cat ate eaten KymaTb, €CTh
fall fell fallen nmajaaTh
feed fed fed KOPMHUTH(Cs1)
feel felt felt YyBCTBOBATH
fight fought fought 00poThCH
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Infinitive | Past Indefinite Participle II Translation
find found found HaXOJIUTh
fly flew flown JeTaTh
forbid forbade forbidden 3aMpeTUTh
forget forgot forgotten 3a0BITH
forgive forgave forgiven IPOCTUTD
freeze froze frozen 3aMEP3HYTh
get got got MOJIyIHUTH
give gave given 7aBaTh
g0 went gone UITH, €XaThb
grind ground ground TOYUTb, MOJIOTh
grow grew grown pacTu, BBIpAIIUBATh
hang hung hung BUCETh, IOBECUTH
have had had UMETH
hear heard heard CJBIIIATD
hide hid hidden npstaTh(cs)
hit hit hit yAapUTh
hold held held JepKaTh, TPOBOAUTH
hurt hurt hurt paHUTH
keep kept kept XpaHUTh, ACpPKaTh
know knew known 3HATH
lay laid laid KJIaCTh
lead led led BECTH
learn learned / learnt  |learnt YUUTH(Cs)
leave left left OCTaBJISATh, y€3KATh
lend lent lent JlaBaTh B3alMBbl
let let let MO3BOJIATh
lie lay lain JexaTh
lose lost lost TEepATh
light lit lit 3aKUraTh, OCBEIAThH
make made made nenaTh
mean meant meant 3HA4YUTh
meet met met BCTPETUTH
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Infinitive | Past Indefinite Participle II Translation
pay paid paid MJIaTUTh
put put put KJIaCTb
read read read YUTATh
ride rode ridden €3[IUTh BEPXOM
ring rang rung 3BOHUTH
rise rose risen MO THUMATbCS
run ran run O0exarhb
saw sawed sawn MTUJIATh
say said said TOBOPHTH, CKA3aTh
see saw seen BUJIETh
seek sought sought UCKAaTh
sell sold sold MpoaaBaTh
send sent sent MoCNnaTh
set set set CTaBUTh, 3aXOJIUTH
shake shook shaken TPSCTH
shoot shot shot CTPETIATh
show showed showed / shown |moka3siBaTh
shut shut shut 3aKpbIBATh
sing sang sung MeTh
sit sat sat CUIETh
sleep slept slept CIaTh
slide slid slid CKOJIB3UTh
smell smelled / smelt  |smelt NaxHyTh, HIOXaTh
speak spoke spoken TOBOPUTH
speed sped sped YCKOPSTD, CIIEHIIUTh
spend spent spent TPaTUThH
split split split paciienutb(csi)
spoil spoiled / spoilt  |spoilt MOPTHUTH
spread spread spread pacnpoCTpaHUTHCS
stand stood stood CTOSITh
steal stole stolen YKpacTh
stick stuck stuck NPUKIIEUTH(Cs)
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Infinitive | Past Indefinite Participle II Translation
swim swam swum TUIBITh
take took taken B3$5Th, OpaTh
teach taught taught 00y4aTh, y4UTb
tear tore torn pBaTh
tell told told pacckKa3bIBaTh
think thought thought IyMaThb
throw threw thrown Opocatb
understand  |understood understood MOHUMATh
wake woke woken MPOCHINATHCS
wear wore worn HOCHUTH
win won won BBIUTPHIBATh
wind wound wound 3ABOMHTS (Fachi),

BUTHCS

write wrote written nucaTh
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