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JanHoe yueOHOe mnocoOue NpeaHa3HayeHo JJId HamucaHus pedepara
(summary) k craThe IO XUMHU Ha aHTJIMICKOM S3bIKE JJIS HAUYMHAIONMX WU
CJ1a00MpPOIOIDKAIONINX TPyHH. YueOHOe MMOCOOME MMEET IIENIbI0 BBIPAOOTKY Y
CTYJCHTOB HAaBBIKA CMBICJIOBOIO CXaTHsl TEKCTOB IO XUMHUH, KpaTKoe MU
00001IEHHOE U3JI0KEHUE coZlep kaHns MaTepuaina. [Ipaktudeckas 11es1b yaueOHOTo
0ocoOMsI — HAYyYUThCS M3BJIEKATh MH(OPMALIMIO U3 OOJIBIIOr0 00bEMa HAYUYHOU
JUTEPATYPBHI.

VY4ebHOoe mocoOue COCTOUT U3 ABYX YACTEH: TEOPETUUECKON U TPAKTUYECKOM.
B TeopeTnueckoit 4acTv N3I0KEH AITOPUTM JICUCTBUH MPU HaMCaHUH pedepaTa
(summary). B mpakTu4eckoil 4acTu MPUBOAATCS TEKCTHI C pa3pabOTaHHBIMHU K
HUM  YOPOKHEHHSIMH, Pa3BUBAIOUIMMU  yMEHHME 0000IIaTh  HAay4YHYIO
MH(}OpMALMIO U KPAaTKO U3JIaraTh MaTepual.



Hanucanue yueonoro pedepara (summary) (ot aat. referre «oxiaasiBath,
COOOIIATh») - ATO HHTE/UICKTYAIbHBIA TBOPYECKUI MPOILECC, BKIOYAIOIIUIA
CMBICIIOBYIO KOMIIpECCHIO  (CKaThe) MHUCBMEHHBIX TEKCTOB, KpaTKoe |
0000IIICHHOE U3JIOKEHHE COIepKaHus MaTepuaia. MaTtepuai mojaercs B hopme
nepeyrcicHuss (akToB, 03 HCHOJIB30BAHHS PACCYXKICHHS, HCTOPHUCCKHX
OKCKYPCOB M CYOBEKTUBHBIX OICHOK.

I'naBHass meab HanmucaHusi SUMMmMary — ngate oOllee MNOpeiCcTaBICHUE O
npo0bJiemMax, BOIPOcax, U3JI0KEHHBIX B JaHHOU CTaThe.

AJITOPUTM JeCTBHI NPU HAIMCAHUU SUMmMary:

1. BHUMaTeNbHO IPOYUTANTE TEKCT CTAThH.

2. OmpenenuTe OCHOBHYIO HJICIO TEKCTa, MEPBOCTENEHHBIE M BTOPOCTETICHHBIC
¢daktel. Onpenenure NPUYUHHO-CIECICTBEHHBIE CBSI3U MEX]y OCHOBHBIMH
(akTamMu 1 UJEIMU TEKCTA.

3. BeizenuTe B TEKCTE KIIFOUEBBIE CIIOBA U (DPArMEHTHI.

4. V3noxnute OCHOBHBIE MOJIOXKEHUS TEKCTa B BUJE IJIaHA.

5. YropocTture TEKCT: 0000IMIUTE HECKOJIBKO MPEVIOKEHUH B OJHO, COKPATUTE
JUIMHHBIE ITPEIIOKEHMS 10 CIIOBOCOYETAHUM.

6. cnonb3yliTe NEKCUYECKOE U TpaMMaTudeckoe nepedpazupoBanue, u3deranre
MEXaHUYECKOT0 IepenuchiBaHusl (parMEeHTOB HCXOAHOro Tekcra. Haligure
CMHOHMMBI WJIM aJbT€PHATUBHBIE CIIOCOOBI BBIPAXKEHUS MbICiIeld (Kpome
TEPMUHOJIOTUYECKOM JICKCUKH ).

7. Summary noKHO OBITH BBIACPXKAHO B CTPOTOM HAYYHOM CTHJIE, UYTOOBI
npuAaTh SUMmMary gopManbHbIi TOH:

v/ HE UCTIONB3YIOTCS COKpaIeHHbIe raroisasle Gopmsel (it’s, aren’t, hasn 't u
op.);

v/ He HCIOJIB3YIOTCS Pa3rOBOPHBIE, HAMOMATUYECKUE BEIPAYKEHHS, CIICHT

v’ He ucnosb3yeTcsa MecrouMenus 1-ro auma (1, we);

v/ He HCIOJB3YIOTCS YMOLMOHAILHO OKPALIEHHBIE CJI0BA, BOCKIUIATEILHBIE
3HAKH,

v/ He UCTOJB3YIOTCS MPEUTOKEHNUS, HauMHAKOIIMecs ¢ coro30B and, but, or,
S0, because u op.

8. Jlnst TekcTa SUMMary xapakTepHO UCIIOJIb30BAHUE CTPAIATEIBHOIO 3aJI0Ta, KaK
npaBuiIo, Hactosmiero Bpemenn (Present Simple Passive Voice).

IIpumepsi:

A new problem is studied. - X3yuaemcs HOBas npoodeMa.



Several substances are examined. - Paccmampugaemcst HECKOIBKO
COEIMHEHUM.

The cause of the explosion is investigated. - lcciedyemcs npudrHa B3pbIBa.

9. HcnonwsyiiTe B summary mopsaka 9-12 mnpemmoxeHuit uiau OoJblie B
3aBUCUMOCTH OT OO0BEMa CTaTbU M KOJMYECTBA HWH(POPMAIMH, KOTOPYIO
HEOOXOMMO U3IIOKHUTh.

Kak nmpaBuiio, SUmmary coctouT M3 JABYX 4YacTeil: BBeJIeHUSI U OCHOBHOM
YacTH.

Bo BBeneHun o0BIYHO (HOPMYTUPYETCS OCHOBHASI WCS CTAaThU WM ICNb €€
HAMCAHUSL.

OcCHOBHasi 4YaCcTh TEKCTAa IOCBSIICHA W3JIOKEHUIO OCHOBHBIX IOJOKEHUM
CTaTbU, ApTYMEHTUPYIOTCS OCHOBHBIC (PAKThI, TPUBOISATCS MPUMEDHI.
IIpuMeuyaHue: ecjiv B AaHAJIU3UPYEMOH CTAThe AaBTOP JeJ1aeT 3aK/JII04YeHune, TO
B KOHIIEe SUmmary ¢popmyaupyercsi BIBOJ.

I. Introduction (BBexenmue)

BBenenue O0OBIYHO COCTOUT U3 OJHOTO-ABYX mpeajoxenuit. IlepBoe
npeyiokeHne pedepata pacKpbIBA€T OCHOBHYIO HJICIO0 CTATbU U MOXET OBITh
MPEJCTABICHO OJHUM U3 BAPUAHTOB:

e The article/paper deals with ... B crarbe paccmarpuBaetcs. ..

e The article/paper is devoted to / concerned with ... Ctarbs nocssiieHa. . .
¢ The chief/general/central/main/primary/ key/aim/goal/purpose/task of
this article/ paper/ study is to investigate /to study/to establish ... riaBuas/
ocHOBHas/ Kiro4eBas 1eb/3a1a4ya JaHHON CTAThU 3aK/II0YaeTCs B TOM, YTOOBI
UCCIICI0BATh/M3yYUTh/yCTAHOBUT. . .

IIpumepsni:

The article is devoted to the fundamentals of chemistry. — Cmamss noceswena
OCHOGBHbIM npuHyunam usyyeHusl XuMuu.

The main aim of the paper is to find some optimal ways of producing hydrogen.
— OcHosnas yejilb cmamosvu 3aKjaodaenicil 6 mom, umoObl HAUMU ONMUMAIbHbLE
Cnocobbl NONYYEHUsL B000POOA.

I1. The body (ocHoBHas1 YacTb)

B ocHoBHOI uactu maercs oOmias XapaKTEpUCTHKAa CTAaTbHU, PACKPBIBACTCS €€
OCHOBHOE COJIepKaHue, MEPEUUCIISIIOTCS OCHOBHBIE MJICH, 3aTPOHYThIE B TEKCTE.
J171s1 3TOTO UCTIONB3YIOTCS ONIPEICIICHHBIC IGKCUYECKUE CAMHUIIBI:



Huxe NNEPCUYNCIICHBI TJ1aroJjibl, KOTOPBLIC MOI'YT OBITH HCITOJIB30BaHbI
COCTaBJICHUH SUMMary:

e t0 argue/to state - yrBepxnath

e t0 analyze - ananu3upoBaTth

e {0 compare - cpaBHUBATH

e to consider - paccmatpuBath

e to describe - onmchIBaTH

¢ to demonstrate/illustrate — nemoHcTpHpPOBaTh, MOKA3HIBATH
e to develop (method, technology, device) — pa3pabaTsiBath (MeTOS,
TEXHOJIOTHIO, IPHOOP)

e to discuss - oOcykIaTh

e to define/to determine - ompenenstb

e to explain/to account for - 00OBsCHSTH

e to emphasize/to highlight - BeraensaTs, moguepkuBaTh
e t0 examine - u3y4arp

e to identify - onpenensars

e to indicate/to point out - yka3biBaTh

e to investigate/to study - ucciaenoBarhb

¢ t0 mention — ynmomuHaTh

e t0 note - ormeuars

e to observe - HaGmronaTh

e to outline - HameTuTh B 0OIIMX YepTax/00pHCOBATH

e t0 propose/to suggest - npearaTh

e to present/to reveal - npeacTaBIATh

e 10 report - coobmarh

e to specify - yTouHsTSH

e to stress/to underline - mogquepkuBaTh

e to tackle/to solve a problem - pemats (mpodiaemy)

e to touch upon — 3arparuBath

IIpumepsni:

npu

The advantages of the method involved are outlined. - Onucanwsr npeumywecmea

OAHHO20 Memood.

The characteristics of the acids are mentioned. - Ommeuaromca ceoilicmsa

Kuciaom.

Crenyromue npunazamensbHosle 1 Hapeuus MOMOTYT IIPUIATH MPEATIOKCHUSIM

OoublIIe BBIPA3UTCIIBHOCTHU



e main/major/general/central/basic — rimaBubiii, ocHoBHOI (basic concept —
OCHOBHOE MoJyioxkeHne, main difference — rmaBHoe oTimune, Major constituents —
OCHOBHBIC COCTaBJISFOIIUE)

e significant/essential/crucial/key — Baxxusrit (significant information - Baxnas
uHpopmanws, essential properties — Baxxabie cBOiCTBA)

e particular, special, specific - ocoosrii (Special/particular attention — ocodoe
BHUMAaHHE)

e primary — nepBocTeIeHHbIH (Primary importance — nepBocreneHHas
BaKHOCTb)

e COMMON — MIMPOKO M3BECTHEBIH, pacipocTpaHeHHbIi (Common knowledge —
oO1mien3BecTHbIC (DaKThI)

e accurately, carefully - TiarensHo, BHUMATEIBHO

e thoroughly, in detail — moapo6HO, AeTaIBLHO, BO BCEX MOAPOOHOCTIX

e especially, particularly, specially, specifically — ocodenno (MckaounTEIHLHO)
(particularly noted — ocodbenHO 0TMEUEHO)

IIpumepsbr:

Special attention is paid to the phosphorus concentration in buffer solution. -
Ocoboe enumanue yoensemcs KoHyeHmpayuu gocgopa 6 bypeprnom pacmesope.

The structure of the tissue is thoroughly investigated. — Twamenvno uzywaemces
CmMpyKmypa mKaru.

Ipumeuanue: Hapeuus accurately, carefully u thoroughly craBsrcs mexmy
BCIIOMOTaTeIbHBIMU U CMBICIIOBBIMHU I1arojiamu, codetanue in detail — B xonme
IPEUTOKEHUSL.

JIOrMYHOCTh M3JIOKEHHUSI JTOCTUTACTCs MCIIOJIL30BaHHEM c106-céa30K (linking
words).

Jl1s1 mocsieoBaTeJIbHOIO U3J103KeHUus uek, (haKToB:

e To begin with — nns Hauana cieayer ckas3arp, 4To.../HAYHEM C TOTO, YTO. ..
e First/ Firstly - Bo-iepBbIx

e Second/ Secondly - Bo-BTOpBIX

e Third/Thirdly - B-tpeThux

e Then — 3arem

e Finally — Hakonerr

IMpumep:

First/Firstly, three basic states of matter, such as liquid, gas and solid, are
mentioned. — Bo-nepebzx, 6 cmambse YNnomMuraromcia mpu CoOCnmosIRuA mamepuu,
makue Kax sdcuoxoe, 2az000pasnoe u meepooe.
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Second/Secondly, special properties of each state of matter are described in
detail. — Bo-emopuix, noopobno obcyscoaromes ocodvle ce0UCMBA KANCO020
COCMOAHUA Mamepuu.

J1ns BBeieHUS AONOJHUTEIbHOM HH(popManuu:

¢ In addition, additionally - B nomonnenue

e Furthermore - ganee, kpome Toro, 6osee TOro
¢ \What is more — 6osee Toro

¢ Besides - kpome Toro

e Also — taxxe

e Moreover - 6oJjiee TOro

Ipumep:

Furthermore, the difference in properties of various substances, which is
determined by their molecular structure, is investigated. — Kpome moco,
Z/lCC]ZedyiOWIC}Z pasiudud 6 ceoucmeax eewecmes, 4no onpedeﬂ;zemc;z ux
MONEKYIAPHOU CIMPYKMYPOU.

I[JI)I YKa3aHU Ha pe3yJabTaT WIH CJIACACTBHUE HCIIOJIB3YIOTCA.

« As aresult - 6 pezyromame
« Therefore/ Consequently - credosamenvho

Ipumep:

Consequently, great attention to such notions as the binding energy of
molecules and atoms is paid. - Credosamenvro, ocpomnoe eHumanue yoeneHo
MAaxKum NOHAMUAM, KAK IHep2Usl C6A3U MOJIEKY]lI U ANTOMOE.

JIns npuBeIeHNS] IPUMEPOB:

e For example/ for instance — nanpumep
e Namely — a umenHo

e Such as —rakue, Kak

e £.¢. - HanpumMep (Hamp.)

e i.e. - TO ecTh (T.€.)

IMpumep:

The constituents of the atmosphere, namely, nitrogen, oxygen, carbon dioxide
and water vapour, are listed. - Ocrosnwvie komnonenmor ammocghepwi, a umenHo,
asom, KuCJZOpOa, yZﬂeKuCﬂblﬁ 2as3 U B00SIHOU nap, nepeduciieHbl 6 mekcme.



3anomuutTe! BOJABIIMHCTBO BBOAHBIX CJIOB M BbIPAYKEHUIl OTAEISIIOTCH OT
OCHOBHOM YaCTH NMPeIJI0KECHUS 3aNATOM.

IIpumeyanue. Ecnu B 3aKIIOYEHUM CTATbU aBTOP J€JAET BBIBOJ, TO B KOHIIE
summary 3Tot BbIBOA u3naraercs. OH MOMKET COCTOSTh M3 OJAHOTO WA JBYX
npenoxeHuil. PesromupoBaTs nHOOPMALIMIO MOKHO MTPH MTOMOIIH CIEIYIOIINX
Cl106-C6A30K.

e Thus/ therefore — takum o6pazom

e Hence/ consequently — ciegoBaTelbHO

e Finally/ ultimately — u HakoHell, B KOHEYHOM HTOTEC

e TO summarize/to sum up - eciu HOABITOKHTH, CYMMHPOBaTb, TO MOKHO
CKa3aTb, 4ToO...

e To conclude/in conclusion/to make/to draw the conclusion - B 3akiroueHHH
CIIEAYET CKa3aTh, 4To...

Ipumep:

In conclusion, the importance of water to living things is emphasized. — B
3AKJllo4eHrue, nodqepkueaemc;l BAIICHOCMb 800bL OJISl 6CEX AHCUBLIX cyuiecmse.

To sum up, the property of matter which is called inertia and fundamental law
of conservation of matter are considered. - B zaxmouenuu ckascem, umo
C80UCME0 mamepuu, Komopoe HA3vleAdemcsa UHeEPUUS, d mMAaKI#Cce OCHOBHbLE
3AKOHbl COXPAHEHUA mMamepuu paccCmampuedaromcs 6 cmanibve.

NB. Ilo okonuanuu pa®oThl TpoBepbTe SUMMAry Ha mpeameT opdorpadumu,
rpaMMaTHUKHU, MYHKTyalldd, CTWJISl, HAllMCaB YEPHOBOW BapUaHT, MOCMOTPUTE,
Kakue PakThl MOKHO JI00aBUTh, @ KAKME CTOUT UCKIIOUUTD. Y O€IUTECh, UTO BaIll
TEKCT:

1) TOYHO M IPABUIILHO HEPENAET COMEPIKAHNE TEKCTA OPUTHHAIIA;
2) HE COMEPIKUT MOBTOPCHUIA;

3) He IUTUPYET TEKCT OpUrHHaNa (MbICIb COPMYITHPOBAHA CBOUMH CIIOBaMH),
HE COJICPIKUT TPOMO3JIKHX (pa3, IpsSMOU peun.



Huxe MNPHUBOAUTCA IIPUMEP HAITMCAHUA Summary 1o JaHHOMY TCKCTY.

TEXT

Chemistry is the study of matter and chemical reactions between substances.
Chemistry is also the study of matter’s composition, structure, and properties.
Matter is essentially anything in the world that takes up space and has mass.
Chemistry is sometimes called “the central science” because it bridges physics
with other natural sciences, such as geology and biology.

A basic chemical hypothesis first emerged in Greece when Aristotle defined
the four elements of fire, air, earth, and water. It was not until the 17th and 18th
centuries when scientists such as Robert Boyle (1627-1691) and Antoine
Lavoisier (1743-1794) began to reshape the old alchemical traditions into a
rigorous scientific discipline.

Chemistry has the power to explain innumerable phenomena in the world,
from the ordinary to the bizarre. Why does iron rust? What makes propane such
an efficient, clean-burning fuel? How can soot and diamond be so different in
appearance yet so chemically similar? Chemistry has the answer to these
questions and many more.

Understanding chemistry can be organized into distinct branches that
emphasize subsets of chemical concepts. Analytical chemistry seeks to determine
the exact chemical compositions of substances. Biochemistry is the study of
chemicals found in living things (such as DNA and proteins). Inorganic chemistry
studies substances that do not contain carbon. Organic chemistry studies carbon-
based substances. Physical chemistry is the study of the physical properties of
chemicals. Biophysical chemistry is the application of physical chemistry in a
biological context.

As one of the natural sciences, chemistry provides scientists with insight into
other physical sciences and powerful analytical tools for engineering applications.
The biological sciences are rooted in biochemistry, and scientists are only now
beginning to understand how different levels of organization influence each other.
For example, the basis of modern medicine is the biochemical processes of the
human body.

The plan of the text:

1. The definition of chemistry and matter

2. The historical background of chemistry

3. The questions that chemistry answers

4. The branches of chemistry

5. The scope of chemistry (or the application of chemistry)



An example of a summary

The article deals with the overview of chemistry. The main goal of the article is
to give the general definition of chemistry as well as to speak about its scope and
application. First, the notion of matter as anything in the world that has mass and
occupies space is introduced. Second, chemistry is identified as a central science
that is related to other natural sciences, such as physics, biology and geology.
Third, early development of chemistry beginning from ancient Greece up to the
17" -18™ centuries is mentioned.

Then, some natural phenomena that chemistry tries to explain, for example, why
iron rusts or why soot and diamond differ in properties, are noted. In addition, the
examples of some branches of chemistry, such as organic, inorganic, analytical,
physical and others are listed and defined. Finally, the importance of chemistry
as the study that provides scientists with insight into other natural sciences is
underlined and the biochemical processes of the human body being the basis of
modern medicine are regarded as an example of application of chemistry.
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ITPAKTUYECKAS YACTb

B mpakTuueckoil yacTu mpeasararoTcsi TEKCTBI JUIA COCTaBIEHHsS sUummary u
HEKOTOpBIE YNPAKHEHUS JUIsI 00ydeHUs pedeprupOBaHUIO.

TEXT1

Alexander Fleming was looking for ways to destroy bacteria. He was growing
lots of bacteria on special plates. The lab was rather untidy and from time to time
mold appeared on the plates. Fleming noticed that no bacteria were growing
around the mold. Straight on Fleming noticed that this might be important.

Fleming worked hard on his discovery. He got some “mold juice” which he
called penicillin. But he could not get much penicillin from the mold. It would not
keep even in the fridge. By 1934 Fleming had given up on penicillin. He went on
to do some different work.

Other scientists decided to continue research on penicillin. They infected eight
mice with bacteria which would normally kill them. Four of them were given
penicillin. The four treated mice stayed healthy — but the other four died.

The scientists did not give up. They collected more penicillin and used it for a
15-year old boy who had an infection after an operation. The boy was cured.

The scientists showed the value of penicillin in destroying bacteria. The next
problem was making enough of it to supply the demand of the soldiers in World
War Il. In Great Britain big laboratories and factories were busy with this
research. The scientists took their mold to the United States where some of the
big chemical companies helped them make penicillin on a large scale. Penicillin
became available to everyone and the history of infectious diseases changed
forever.

mold (mould) - miecenn
1. Choose the most suitable title out of the given ones:

A. The biography of A. Fleming
B. The discovery of penicillin
C. The work of A. Fleming

D. The value of penicillin

2. Match the headings A-G with the corresponding paragraphs. There is
one extra heading.

A. Experimenting with mice

B. Fighting the infection

C. Obtaining mold

D. Drawbacks of “mold juice”

E. The importance of penicillin and largescale production
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G. The properties of penicillin

3. Choose the most suitable item reflecting the aim of the text out of the
given ones:

e The main objective of the text is to inform the reader about the biography
of the great scientist A. Fleming.

e The central aim of the text is to highlight some important stages in
penicillin production.

e The principal goal of the author is to give some information about
discovery, application and value of penicillin.

e The chief purpose of the text is to inform the reader about the history of
the discovery of penicillin.

e The main purpose of the text is to give some information about curative
properties of penicillin.

4. Write out:

a) key words of each paragraph ( for example, in the first paragraph —
mold, bacteria, untidy etc.);
b) the sentences expressing the main idea(s) of each paragraph.

5. Read the statements (situations) and answer the following questions
using the pattern:

1) Alexander Fleming was looking for ways to destroy bacteria and to obtain
the mold.

- What does the author point out?

- The author points out search for ways to destroy bacteria and to obtain the
mold.

2) The lab was rather untidy and from time to time mold appeared on the
plates.

- What does the author note?

- The author notes appearance of mold on the plates because of the messy
lab.

3) He got some “mold juice” which he called penicillin but he could not get
much penicillin from the mold.
- What does the author report on?

4) By 1934 Fleming had given up on penicillin. He went on to do some
different work.

12



- What does the author mention?

5) Other scientists decided to continue research on penicillin.
- What does the paper consider?

6) The scientists showed the value of penicillin in destroying bacteria.
- What does the article emphasize?

7) The next problem was making enough of it to supply the demand of the
soldiers in World War I1.
- What does the author stress?

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

8) The scientists took their mold to the United States where some of the big
chemical companies helped them make penicillin on a large scale.
- What does the author describe?

9) Penicillin became available to everyone and the history of infectious
diseases changed forever.
- What does the author draw attention to?

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

6. Change the following sentences from Active Voice into Passive Voice:

1) The author points out search for ways to destroy bacteria and to obtain
the mold. — Search for ways to destroy bacteria and to obtain the mold is
pointed out.

2) The author notes the appearance of mold on the plates because of the
messy lab.

3) The author reports on the impossibility of getting much of the “mold
juice”, which he obtained and called penicillin.

4) The author mentions Fleming’s giving up his work and switching to a
different work.

5) The paper considers the decision of other scientists to continue their work
on penicillin,

6) The article emphasizes the value of penicillin in destroying bacteria.

7) The author stresses the necessity of making sufficient amount of penicillin
to supply the demand of the soldiers in World War 1.

8) The author describes taking the mold to the United States and starting its

production on a large scale.
13



9) The author draws attention to availability of penicillin to everyone and its
role in changing the history of infectious diseases.

7. Write a summary of the text using your plan, the key words and the
sentences you have written out.

TEXT 2

Scientists working on a problem do not know and sometimes cannot even guess
what the final result will be. Professor Rontgen was a physicist at the University
of Wurzburg in Germany. Late on Friday, 8 November 1895, he was doing an
experiment in his laboratory when he noticed something extraordinary. He had
covered an electric bulb with black cardboard, and when he switched on the
current, he saw little dancing lights on his table. Now the bulb was completely
covered; how then could any ray penetrate? On the table there were some pieces
of paper, which had been covered with metal salts. It was on this paper that the
lights were shining. Professor Rontgen took a piece of this paper and held it at a
distance from the lamp. Between it and the lamp, he placed a number of objects:
a book, a pack of cards, a piece of wood and a doorkey. The ray penetrated every
one of them except the key. This mysterious ray could shine through everything
except the metal. He called his wife into the laboratory and asked her to hold her
hand between the lamp and the photographic plate. She was very surprised by this
request, but she obediently held up her hand for a quarter of an hour, and when
the plate was developed, there was a picture of the bones of her hand and of the
ring on one finger. The ray could pass through the flesh and not through the bone
or the ring. At a scientific meeting where he described what happened Professor
Rontgen called this new ray “the Unknown”, the X-ray. Doctors quickly saw how
this could be used, and soon there were X-ray machines in all the big hospitals.
At first the doctors did not understand how powerful the rays were and many of
them were injured, losing a finger or an arm through the exposure to X-rays when
they were using machines. The most obvious use for this discovery was to make
possible for doctors and surgeons to see how a bone was fractured. Other uses
came later. It was found that these rays could be used to destroy cancer cells.
Methods were found later by which ulcers in the stomach could be located, the
lungs could be X-rayed to show if there was any tuberculosis present.
Unfortunately for Rontgen whose discovery did so much for medical science,
envious colleagues spread the story that he had stolen his discovery from a
laboratory assistant who worked for him. He died, poor and forgotten, in 1923.

(After “Britain in the Modern World, the Twentieth Century” by E.N. Nash and
AM. Newth)

ulcer - s3Ba
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1. Read the following text and choose the most suitable title out of the given
ones:

A. The discovery and application of X-rays

B. Professor Rontgen’s biography

C. The application of X-rays

D. The properties of X-rays

E. A powerful technique

F. The science of roentgenology and radiology

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

3. Write out the sentence(s) expressing the main idea(s) of each logical part
of the text.

4. Condense the sentences of the text where possible.

Example: He had covered an electric bulb with black cardboard, and when
he switched on the current, he saw little dancing lights on his table. — While
making an experiment with electric current and black cardboard, he noticed
something unusual.

5. What information given in the text is not important to understand the
idea of discovery of X-rays and their application?

6. Read the statements (situations) and answer the following questions
using the pattern:

1) Scientists working on a problem do not know and sometimes cannot even
guess what the final result will be.

- What does the author emphasize?

- The author emphasizes the unknown final result while working on a
problem.

2) The ray penetrated every one of them (a book, a pack of cards, a piece of
wood) except the key. The ray could pass through the flesh and not through
the bone or the ring.

- What does the author point out?

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

3) Doctors quickly saw how this could be used, and soon there were X-ray
machines in all the big hospitals.
- What does the author stress?



4) At first the doctors did not understand how powerful the rays were and
many of them were injured, losing a finger or an arm through the exposure
to X-rays when they were using machines.

- What does the author describe?

5) It was found that these rays could be used to destroy cancer cells... the
lungs could be X-rayed to show if there was any tuberculosis present.
- What does the author note?

7. Transform your answers to the statements (situations) from exercise 6
from Active Voice into Passive Voice using the pattern:

Example 1: The author emphasizes the unknown final result while working
on a problem. — The possibility of an unknown final result while working
on a problem is emphasized.

8. Write a summary of the text making use of the plan and the sentences
you have written out. Omit unnecessary details. Begin your summary in
the following way:

The text entitled « ... » deals with/ is concerned with/ is devoted to the
discovery of X-rays, one of the most powerful tools in the history of science.

TEXT 3

Acids and bases are two of the most important classes of chemical compounds.
The presence of a small sampling of acids and bases around the home
demonstrates their importance in daily life. A few of these include fruit juice,
aspirin, milk, ammonia, baking soda, vinegar and soap. Beyond their necessity in
numerous household items, acids and bases are key ingredients in the chemical
process industry. In the United States sulfuric acid is more produced than any
other chemical with an annual production of 40 million tons. While the
commercial applications of acids and bases illustrate their importance in everyday
life, on a more fundamental level each one of us inherited our characteristics and
genetic make-up through the acid DNA, deoxyribonucleic acid.

Human use of acids and bases dates back thousands of years. Probably the first
acid to be produced in large quantities was acetic acid. Vinegar is a diluted
aqueous solution of acetic acid. This acid is an organic acid that forms when
naturally occurring bacteria acetobacter aceti convert alcohol to acetic acid.
Ancient Sumerians used wine to produce vinegar for use in medicines and as a
preserving agent. A significant advance in chemistry occurred around the year
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1200 when alchemists discovered how to prepare strong mineral acids. These
acids include sulfuric, nitric and hydrochloric acid. Aqua regia or royal water
consists of a mixture of one-part nitric acid and three parts of hydrochloric acid.
The name aqua regia denotes the ability of this mixture to dissolve precious
metals such as gold. The word “acid” comes from the Latin word “acere”, which
means sour.

The use of bases or alkalines also dates back thousands of years. Bases were
created as prehistoric humans carried out their daily activities. Bases are a key
ingredient of soap; some of the first soap recipes date back to 2800 B.C. from the
Babylonian period. The Egyptians combined lime (calcium oxide) and soda ash
(sodium carbonate) and evaporated the product to produce caustic soda (NaOH).
They used this base to produce cleansers and dyes for materials and in the
preparation of papyrus. Bases were used in ancient China to make paper.

Chemical analyses conducted by Humphrey Davy around 1810 demonstrated
that oxygen was not present in many acids, for example, hydrochloric acid (HCL).
In 1838 Justus Liebig (1803-1873) defined an acid as a compound that contains
hydrogen that can be replaced by a metal. Throughout the 1800s scientists
considered a base to be a substance that neutralized an acid. In the last decade of
the nineteenth century chemists had an adequate theoretical description of acids
and bases. Until then, most acids and bases were classified according to their
general properties.

1. Read the following text and choose the most suitable title out of the given
ones:

A. The importance of acids and bases in daily life

B. Human use of acids and bases

C. The properties and applications of bases and acids
D. Acids and bases

2. Match the heading A-E with the corresponding paragraphs. There is one
extra heading.

A. Creating and using bases in ancient times

B. Chemical experiments on bases and acids

C. Important classes of chemical compounds

D. Composition of acids and history of their usage
E. The preparation of paper

3. Which of the following sentences expresses the aim of the article:

1. The main purpose of the text is to give some general information on acids
and bases.
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2. The principal goal of the text is to describe two broad classes of
compounds that have significant impacts on our lives.

3. The central aim of the text is to highlight that the most common acids and
bases are those that occur in aqueous solutions.

4. The main objective of the text is to provide an introduction and history of
two of the most important classes of chemical compounds which are acids
and bases.

5. The chief purpose of the text is to illustrate a significant advance in
chemistry which occurred in the nineteenth century.

6. The main goal of the text is to give an adequate definition for acids and
bases.

7. The main aim of the text is to give theoretical description of acids and
bases.

4. \N'rite out:

a) key words out of each paragraph (for example, in the first paragraph —
chemical compounds, key ingredients, genetic make-up etc.);
b) the sentences expressing the main idea(s) of each paragraph.

5. Change the following sentences from Active Voice into Passive Voice:

Example: Acids and bases are two of the most important classes of chemical
compounds. - Acids and bases as two of the most important classes of
chemical compounds are pointed out.

1. The author considers the key role of acids and bases in the chemical
process industry.

2. The author mentions the commercial applications of acids and bases and
their importance in everyday life.

3. The author regards acetic acid as the first acid produced in large quantities.
4. The author notes using wine for medical purposes and as a preserving
agent.

5. The paper touches upon the creation of bases by prehistoric humans as a
result of their daily activities.

6. The author describes the ability of aqua regia to dissolve precious metals
such as gold.

7. The author emphasizes the usage of bases in making paper in ancient
China.

8. The author points out production of caustic soda by combining lime
(calcium oxide) and soda ash (sodium carbonate) and evaporating the
product.

9. The paper mentions the use of the base (NaOH) to produce cleansers and
dyes and to prepare papyrus.
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10. The author regards the definition of an acid as a compound containing
hydrogen that can be replaced by a metal.

6. Transform the sentence(s) in such a way that the idea expressed in them
starts with the noun in the subject function and Present Passive Voice
Is used:

Example 1: The presence of a small sampling of acids and bases around
the home demonstrates their importance in daily life. — The importance of
a small sampling of acids and bases around the home is stressed.

Example 2: Beyond their necessity in numerous household items, acids
and bases are key ingredients in the chemical process industry. — Acids
and bases as key ingredients in the chemical process industry are pointed
out.

1) Each one of us inherited our characteristics and genetic make-up
through the acid DNA, deoxyribonucleic acid.

2) Probably, the first acid to be produced in large quantities was acetic
acid.

3) Ancient Sumerians used wine to produce vinegar for applying in
medicines and as a preserving agent.

4) The Egyptians combined lime (calcium oxide) and soda ash (sodium
carbonate) and evaporated the product to produce caustic soda (NaOH).
5) In 1838 Justus Liebig defined an acid as a compound that contains
hydrogen that can be replaced by a metal.

6) Throughout the 1800s scientists considered a base to be a substance
that neutralized an acid.

7. The first sentence in your summary reflects the main idea of the text.
Complete the first sentence of your summary using one of these
phrases:

The text deals with...
The text is concerned with...
The text is devoted to...

8. Write a summary of the text using your plan, the key words and the
sentences you have written out.
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TEXT 4

Just as the modern science of chemistry developed from the ancient arts and
alchemy, so did the language of chemistry progress from ancient roots. During
ancient times, humans knew of seven metals and each of these was associated
with the seven known celestial bodies and the seven days of the week. The
characteristics of the metal and celestial bodies were thought to be related, and
astrological symbols represented an early form of naming chemicals. Gold was
associated with the glowing sun, and a circle, considered to be the most perfect
shape, was used to represent it. Silver was related to and represented by the moon.
Saturn, the most distant planet known at the time, moved slowly across the sky
and was associated with the heavy metal lead. The seven metals and their
associated celestial body and ancient symbols are shown in the Table. As the
ancients and alchemists discovered more substances, an increasing number of
symbols were required to represent the substances. Because different civilizations
used different symbols for the same substance, confusion resulted and there was
no common language to transfer chemical knowledge. This situation persisted
up to the nineteenth century. Even Lavoisier, who put so much effort in
constructing an unambiguous chemical language, used pictures to represent
elements. Lavoisier and his colleagues used letters enclosed in a circle, short
straight lines, and semicircles to represent substances. Hydrogen, sulfur,
carbon, and phosphorus were represented as H, S, C and P respectively. Dalton
too would not divorce himself from the use of pictures to represent elements and
compounds.

Metals, Celestial Bodies and Ancient symbols

In 1814, the eminent Swedish chemist Jacob Berzelius (1779-1848)
discarded the old sign language of chemical symbols and proposed a new system
based on the initial letter of the element. Berzelius used the initial letter of its Latin
name to symbolize an element. If two elements had the same first letter, Berzelius
would include a second letter that the two elements did not have in common. He
used names for existing chemicals, and this explains why some of our modern
symbols seem unrelated to their English names. For example, gold comes from
aurum (Au), sodium from natrium (Na), and potassium from kalium (K). During
the nineteenth and twentieth centuries, as new elements were identified, the
discoverer received the honor of naming the element. Different trends in assigning
names developed at different times. Element names were based on mythological
figures, celestial bodies, color, chemical properties, geographical areas, minerals,
derived names and people.
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Metal

Gold

Silver

Mercury

Copper

Iron

Tin

Lead

Body Symbol

Sun O

Moon @
Mercury § ’
Venus Q ‘

Mars O/_’

Jupiter Z/—
Saturn >(7

to discard — om6pacwieams, omkionume

celestial bodies — nebecuvie mena

to persist — nacmausamo, npoosucamucsi
unambiguous — redsycmvbiciennbiil, HeOOHO3HAUHbLLL
to divorce from — omkazeieamocs om wezo-1ubo

1. Read the following text and choose the most suitable title out of the

given ones:

A. Astrological symbols represent an early form of naming elements
B. The use of different symbols by different civilizations

C. The history of naming elements

D. Different trends in assigning elements developed at different times

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

3. Write out the sentence(s) expressing the main idea(s) of each logical part

of the text.

4. Condense the sentences of the text where possible.

Example: Berzelius used the initial letter of the Latin name of the element to
symbolize an element. If two elements had the same first letter, Berzelius
would include a second letter that the two elements did not have in common.
— While naming the element he used the initial letter of the Latin description
of the element and the second one if they had the same first letter.
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5. What information given in the text is not important to understand the
Idea of the history of naming elements?

6. Read the statements (situations) and answer the following questions
using the pattern:

1) Just as the modern science of chemistry developed from the ancient arts
and alchemy, so did the language of chemistry progress from ancient roots.
- What does the author point out?

- The author points out the development of modern science and the
language of chemistry from the ancient arts and alchemy.

2) During ancient times, humans knew of seven metals and each of these
was associated with the seven known celestial bodies and the seven days of
the week.

- What does the author explain?

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3) The characteristics of the metal and celestial bodies were thought to be
related, and astrological symbols represented an early form of naming
chemicals.

- What does the author discuss?

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

4) Gold was associated with the glowing sun, and a circle, considered to be
the most perfect shape, was used to represent it.
- What does the author report?

5) As the ancients and alchemists discovered more substances, an increasing
number of symbols were required to represent the substances.
- What does the author note?

6) Because different civilizations used different symbols for the same
substance, confusion resulted and there was no common language to
transfer chemical knowledge.

- What does the author explain?

7. Transform your answers to the statements (situations) from exercise 6
From Active Voice into Passive Voice using the pattern:
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Example 1: The author points out the development of modern science and
the language of chemistry from the ancient arts and alchemy. — The
development of modern science of chemistry and the language of
chemistry from the ancient arts and alchemy is pointed out.

8. Write a summary of the text making use of the plan and the sentences
you have written out. Omit unnecessary details. Begin your summary in
the following way:

The text entitled « ... » deals with/ is concerned with/ is devoted to the
history of naming elements since ancient times to nowadays.
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APPENDIX |
ADDITIONAL TEXTS FOR WRITING A SUMMARY

TEXT1

Environmental chemistry plays a key role in the environment. Chemical
species present in the environment are either naturally occurring or generated by
human activities. Environmental pollution is the effect of undesirable changes in
the surrounding that have harmful effects on plants, animals and human beings.
Pollutants exist in all the three states of matter. We have discussed only those
pollutants, which are due to human activities, and which can be controlled.
Atmospheric pollution is generally studied as tropospheric and stratospheric
pollution. Troposphere is the lowest region of the atmosphere (~10 km) in which
man along with other organisms including plants exist. Whereas stratosphere
extends above troposphere up to 50 km above the sea level. Ozone layer is one of
the most important constituents of stratosphere. Tropospheric pollution is
basically due to various oxides of sulphur, nitrogen, carbon, halogens and also
due to particulate pollutants. The gaseous pollutants come down to the earth in
the form of acid rains. 75% of the solar energy reaching earth is absorbed by the
earth surface and the rest is radiated back to the atmosphere. The gases mentioned
above trap the heat which results in global warming. It is important to realize that
these very gases are also responsible for sustaining life on the earth as they trap
the requisite amount of solar energy for that. The increase in the greenhouse
gases 1s raising the temperature of the earth’s atmosphere which, if not checked,
may eventually result in melting polar ice caps and consequently may submerge
the costal land mass. Many human activities are producing chemicals, which are
responsible for the depletion of ozone layer in the stratosphere, leading to the
formation of ozone hole. Through the ozone hole, ultraviolet radiation can
penetrate the earth’s atmosphere causing mutation of genes. Water is the elixir of
life but the same water, if polluted by pathogens, organic wastes, toxic heavy
metals, pesticides etc., will turn into poison. Therefore, one should take care to
follow international standards to maintain purity levels of drinking water.
Industrial wastes and excessive use of pesticides result in pollution of land mass
and water bodies. Judicious use of chemicals required for agricultural practices
can lead to sustainable development. Strategies for controlling environmental
pollution can be: (i) waste management i.e., reduction of waste and proper
disposal, also recycling the materials and energy, (ii) adopting methods in day-to-
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day life, which result in the reduction of environmental pollution. The second
method is a new branch of chemistry, which is referred to as green chemistry. It
utilizes the existing knowledge and practices so as to bring about reduction in the
production of pollutants.

particulate pollutants — 3arps3Hsioye YacTHYKH, TBEPIAbIC YacTHIBI (B
BO3/IyX€)

requisite amount — TpebyemMoe KOJIMYECTBO

to submerge — 3aTonuTh

judicious - 6raropa3yMHBbIi

Exercise 1. Provide the text with a title.
Exercise 2. Divide the text into paragraphs and entitle them.
Exercise 3. Write a summary of the text.

TEXT 2
The usage of bacteria for the controlled storage and release of hydrogen

The fight against climate change is making the search for carbon-neutral energy
sources increasingly urgent. Green hydrogen, which is produced from water with
the help of renewable energies such as wind or solar power, is one of the solutions
on which hopes are pinned. However, transporting and storing the highly
explosive gas is difficult, and researchers worldwide are looking for chemical and
biological solutions. A team of microbiologists from Goethe University Frankfurt
has found an enzyme in bacteria that live in the absence of air and bind hydrogen
directly to CO,, in this way producing formic acid.

The process is completely reversible -- a basic requirement for hydrogen storage.
These acetogenic bacteria, which are found, for example, in the deep sea, feed on
carbon dioxide, which they metabolize to formic acid with the aid of hydrogen.
Normally, however, this formic acid is just an intermediate product of their
metabolism and further digested into acetic acid and ethanol. But the team led by
Professor VVolker Miiller, head of the Department of Molecular Microbiology and
Bioenergetics, has adapted the bacteria in such a way that it is possible not only
to stop this process at the formic acid stage but also to reverse it. The basic
principle has already been patented since 2013.

"The measured rates of CO, reduction to formic acid and back are the highest ever
measured and many times greater than with other biological or chemical catalysts;
in addition, and unlike chemical catalysts, the bacteria do not require rare metals
or extreme conditions for the reaction, such as high temperatures and high
pressures, but instead do the job at 30 °C and normal pressure," reports Miiller.
The group now has a new success to report: the development of a biobattery for
hydrogen storage with the help of the same bacteria.
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For municipal or domestic hydrogen storage, a system is desirable where the
bacteria first store hydrogen and then release it again in one and the same
bioreactor and as stably as possible over a long period of time. Fabian Schwarz,
who wrote his doctoral thesis on this topic at Professor Miiller's laboratory, has
succeeded in developing such a bioreactor. He fed the bacteria hydrogen for eight
hours and then put them on a hydrogen diet during a 16-hour phase overnight. The
bacteria then released all the hydrogen again. It was possible to eliminate the
unwanted formation of acetic acid with the help of genetic engineering processes.
"The system ran extremely stably for at least two weeks," explains Fabian
Schwarz, who is pleased that this work has been accepted for publication in Joule,
a journal for chemical and physical process engineering.

Volker Miiller had already studied the properties of these special bacteria in his
doctoral thesis -- and spent many years conducting fundamental research on them.
As a result of climate change, his research has acquired a new, application-
oriented dimension. Surprisingly for many engineers, biology can produce by all
means practicable solutions.

formic acid - MypaBbrHas KUCIIOTA
application-oriented — mpo6IeMHO-OpHUEHTUPOBAHHBIN, OPUCHTUPOBAHHBII Ha
KOHKPETHOE MIPUMCHCHHE

Exercise 1. Make up a plan of the text.

Exercise 2. What part of the text if any can be omitted for your future
summary?

Exercise 3. Write a summary of the text.

TEXT 3

Almost all the chemical processes in a living organism are controlled by the
catalytic proteins called enzymes. They are the three-dimensional jigs and tools
of biochemistry, with which molecules are assembled, transformed and destroyed.
Each enzyme acts by combining with the molecules involved in a particular
reaction (the substrates of the reaction) and speeding up the making or breaking
of a specific covalent chemical bond. Most of the bonds in biological molecules
are very stable and rarely break by chance; consequently, without enzymes few
biological molecules would react with others at physiological temperatures.
Enzymes catalytically promote reactions between molecules; like all other
catalysts, they are never consumed in the course of the reaction. The proteolytic,
or protein-cutting, enzymes constitute a large group. They are proteins whose
function is to alter or decompose other proteins by splitting them into fragments.
Within this group, the serine proteases form an important family whose members
are essential to a variety of biological activities. Serine proteases participate in
digestion, in the formation and dissolution of blood clots, in the immune reaction
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to foreign cells and organisms and other vital processes. Even though their physi-
ological functions are diverse, however, they all seem to employ the same cata-
lytic mechanism to promote the same chemical process: the cleavage of a par-
ticular kind of chemical bond common to all proteins. The three-dimensional
structure of some of the serine proteases — in particular those of the digestive
enzymes — has been determined in atomic detail. The analysis of structure not
only reveals what the molecule “looks like" but also suggests how it might work.
Any proposed model of the catalytic mechanism must be consistent with the
structure of the enzyme and the substrates. Knowledge of structure has provided
another insight into the nature of the serine proteases. It reveals that most of these
enzymes are related, that they evolved from a common ancestor. It appears that a
single mechanism for protein cutting, which may have emerged early in the
history of life, was conserved during subsequent evolution. Moreover, the same
mechanism was applied to a variety of tasks, some of which must be far removed
from the task of the ancestral enzyme.

Jig — mpucnocoOeHue

serine protease — cepuHoOBas MpoTeasa
blood clot — Tpom6

cleavage — pacieruieHue

ancestral — uCKOHHBIH, HaCIE€ICTBEHHBIN

Exercise 1. Provide the text with a title.
Exercise 2. Divide the text into paragraphs and entitle them.
Exercise 3. Write a summary of the text.

TEXT 4

Purifying water with the help of wood, bacteria and the sun

According to the United Nations, about one-fifth of the world's population
lives in areas where water is scarce. Therefore, technologies to produce clean
water from undrinkable sources, such as seawater, river or lake water, and
contaminated water, are urgently needed. Now, researchers reporting in Nano
Letters have developed a wood-based steam generator that, with the help of
bacterial-produced nanomaterials, harnesses solar energy to purify water.

A solar steam generator is a device that uses the abundant energy of the sun
to separate pure water from its contaminants by evaporation. Many different
versions of these devices have been developed with varying efficiencies. To
design better solar steam generators, researchers must find ways to improve light
absorption, heat management, water transport and evaporation. Scientists at the
University of Science and Technology of China wanted to combine all four
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Improvements in a single device. They chose wood as the basis of their generator
because of its sustainability and porous structure, which allows rapid water
transport.

The researchers made their device with the help of bacteria that produced long
cellulose nanofibers, which bound the layers of the device together. The team
added bacteria to the surface of a block of wood and allowed them to ferment.
Then, they sprayed an aerosol of glass bubbles -- tiny hollow spheres that provide
excellent thermal insulation -- onto the surface. The glass bubbles became
embedded in the cellulose nanofibers produced by the bacteria, forming a
hydrogel. Finally, the researchers added carbon nanotubes, which tangled with
the cellulose nanofibers to form a light-absorbing, water-evaporating top layer.
The device works by transporting water upward through the wood to the light-
absorbing layer, which is heated by the sun. The water evaporates, and the steam
Is collected and condensed to produce pure water. The insulating layer of glass
bubbles keeps heat from being transferred downward through the device and lost,
and the nanoscale structures lower the energy required for water vaporization. As
a result, the new device has a higher evaporation rate and efficiency than most
existing solar steam generators.

to harness- nucronp30BaTh
to tangle — mepennerarscs

Exercise 1. Make up a plan of the text.
Exercise 2. Write a summary of the text.

TEXT S

The manufacture of many chemicals important to human health and comfort
consumes fossil fuels, thereby contributing to extractive processes, carbon
dioxide emissions and climate change. A new approach employs sunlight to
convert waste carbon dioxide into these needed chemicals, potentially reducing
emissions in two ways: by using the unwanted gas as a raw material and sunlight,
not fossil fuels, as the source of energy needed for production.

This process is becoming increasingly feasible thanks to advances in sunlight-
activated catalysts, or photocatalysts. In recent years investigators have developed
photocatalysts that break the resistant double bond between carbon and oxygen in
carbon dioxide. This is a critical first step in creating “solar” refineries that
produce useful compounds from the waste gas—including “platform” molecules
that can serve as raw materials for the synthesis of such varied products as
medicines, detergents, fertilizers, and textiles. Photocatalysts are typically
semiconductors, which require high-energy ultraviolet light to generate the
electrons involved in the transformation of carbon dioxide. Yet ultraviolet light is
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both scarce (representing just 5 percent of sunlight) and harmful. The
development of new catalysts that work under more abundant and benign visible
light has therefore been a major objective. That demand is being addressed by
careful engineering of the composition, structure, and morphology of existing
catalysts, such as titanium dioxide. Although it efficiently converts carbon dioxide
into other molecules solely in response to ultraviolet light, doping it with nitrogen
greatly lowers the energy required to do so. The altered catalyst now needs only
visible light to yield widely used chemicals such as methanol, formaldehyde, and
formic acid—collectively important in the manufacture of adhesives, foams,
plywood, cabinetry, flooring, and disinfectants. At the moment, solar chemical
research is occurring mainly in academic laboratories, including the Joint Center
for Artificial Photosynthesis, run by the California Institute of Technology in
partnership with Lawrence Berkeley National Laboratory; a Netherlands-based
collaboration of universities, industry and research and technology organizations
called the Sunrise consortium; and the department of heterogeneous reactions at
the Max Planck Institute for Chemical Energy Conversion in Miilheim, Germany.
Some start-ups are working on a different approach to transforming carbon
dioxide into useful substances—namely, applying electricity to drive the chemical
reactions. Using electricity to power the reactions would obviously be less
environmentally friendly than using sunlight if the electricity were derived from
fossil-fuel combustion, but reliance on photovoltaics could overcome that
drawback. The advances occurring in the sunlight-driven conversion of carbon
dioxide into chemicals are sure to be commercialized and further developed by
start-ups or other companies in the coming years. Then the chemical industry—
by transforming what today is waste carbon dioxide into valuable products—will
move a step closer to becoming part of a true, waste-free, circular economy, as
well as helping to make the goal of generating negative emissions a reality.

feasible — BO3MOHBIH, BEIITIOJIHUMBII
refinery — ycranoska

benign - msrkwuii

plywood — ¢anepa

cabinetry — me6einb

flooring - momoBoe MOKPBITHE, HACTHII

Exercise 1. Provide the text with a title.
Exercise 2. Divide the text into paragraphs and entitle them.
Exercise 3. Write a summary of the text.
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TEXT6

There are two basic options for determining the concentration of ammonium
cations (NH,") in rivers, lakes, and other bodies of water. This concentration is an
Important environmental indicator, as high levels of ammonium, often caused by
industrial pollution or excess fertilizer washed from fields, can cause toxic and
damaging algal blooms.
The first option is to analyze samples of water using ion chromatography, usually
combined with a simple conductivity detector. The second option is to analyze
samples using potentiometry, in which a voltage is generated by the presence of
ammonium ions at an ion-selective electrode (ISE). This ISE usually consists of
a glass carbon electrode covered in a membrane containing a molecule that
preferentially binds to a specific ion, known as an ionophore, allowing the ISE to
generate a voltage when encountering that ion.
As might be expected, both options have their advantages and disadvantages. lon
chromatography with conductivity detection is quick and easy, but is not as
sensitive as potentiometry, struggling to determine low concentrations of
ammonium cations. But potentiometry with an ISE can suffer from interference
by other ions in the water samples. Although an ionophore such as nonactin
preferentially binds with ammonium cations, it will also respond to other ions in
the water, particularly potassium and sodium cations, leading to an inaccurate
measurement of the ammonium cation concentration.
A team of researchers from Sweden and Portugal decided to try combining these
two options. They hoped that the combined version would have the sensitivity of
potentiometry and the ability to distinguish between different cations of ion
chromatography.
To combine them, the scientists created a flow cell with space for three ISEs and
then simply coupled this to an ion chromatography column. The eluent from the
column flowed first through a conductivity detector and then through the flow
cell, where it could interact with the ISEs.
The researchers fabricated the ISEs themselves. As usual, these ISEs were based
on a glassy carbon electrode, but the researchers covered this in carbon nanotubes,
to enhance the conversion of ionic charge to a detectable voltage. On top of this
they coated a membrane cocktail comprising a polymer matrix, a plasticizer, a
cation exchanger and an ionophore dissolved in tetrahydrofuran.
Initially, the investigators inserted three identical ISEs into the flow cell, each
with nonactin as the ionophore. This set-up gives the most reliable measurements,
as the responses from the three ISEs can be compared. As a first test of the
combined system, they tried using it to analyze a specially prepared solution of
lithium, potassium, sodium, and ammonium cations. As well as allowing them to
optimize various separation parameters, these tests also confirmed that all four
cations could clearly be separated by ion chromatography, allowing them to be
detected by both the conductivity detector and the ISEs in the flow cell.
When all the cations were at the same concentration in the solution, they generated
similar responses from the conductivity detector, which showed four similar-sized
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peaks in the resulting chromatogram. But because nonactin responds best to
ammonium cations, the response from the ISEs was stronger for ammonium
cations than for the other cations, which generated much smaller peaks.
Nevertheless, the ISEs did still detect the other cations, particularly potassium,
showing that the flow cell would have overestimated the ammonium ion
concentration if used on its own.

As the researchers report in a paper in ACS Measurement Science Au, these tests
also confirmed that the ISEs were more sensitive than the conductivity detector,
able to detect ammonium ions at micromolar concentrations. Finally, the research
team showed that the combination worked just as well with actual water samples,
with the ISEs able to distinguish ammonium cations and accurately determine
their concentration in 10 environmental water samples from Sweden, Spain and
Portugal.

algal bloom — uBerenue Bomopocieit

ionophore — noHodop, NepeHOCYNK HOHOB

flow cell — mporounas kroBeTa, 3JEMEHT € IPOTOYHBIM IJIEKTPOIUTOM
to overestimate — 1aBaTh 3aBBIIICHHBIC 3HAUCHHS, ITPCYBEINUYNBATD

Exercise 1. Provide the text with a title.

Exercise 2. Make up a plan of the text.

Exercise 3. Write a summary of the text omitting the unnecessary
information.
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APPENDIX I

RELEVANT VOCABULARY FOR WRITING A SUMMARY

to account for — o6wsacuame

to highlight — swi0ensime

to analyze — ananuzuposamo

to identify — onpeoensime

to apply - npumensmo

to investigate/to study - uccreoosame

to argue/to state - ymeeporcoamo

to note - ommeuamo

to compare — cpasrusamo

to observe - nabrrooams

to describe - onucwvieams

to demonstrate — noxazwvieams

to outline - wamemumv 6 obwux
yepmaxlobpucosams

to determine — onpeoensmo

to point out - ykazweieamo

to emphasize - noouepxusamo

to review — paccmampusams

to examine - uzyuamo

to specify - ymounsmo

to find out - suisicHums

to stress/to underline - noouepxusamo

to give particular attention to -
yoensamb 0coboe BHUMAHUe

to study - uzyuamo

to give a description of - oams
onucaHue

to suggest - npeoracamo

the ability of smth - sozmoorcnocms uezo - 1ubo
the advantages and disadvantages of smth - npeumywecmea u nedocmamxku

ye2o - 1bo

the application of smth - npumenenue uezo - aubo
the approach to smth - nooxo0 x uemy - oo

the challenge of smth - croorcnas 3aoaua 6 uem - nubo
the change of smth - usmenenue uezo - 1ubo

the conditions for smth - ycrosus ons uezo - aubo

the effect of smth on/upon smth -

gIUsIHUE Ye20 — AUubo HA Ymo - 1ubo

the existence of smth - cywecmsosanue ueco - oo
the formation of smth - o6pazosanue uezo - 1ubo
the function of smth - ¢yuxyus ueeo - b0

the idea of - uoes uezo - 1ubo

the initial substances - ucxoonwie sewecmesa

the interest in - unmepec k uemy - b0

the introduction of smth - esedenue uezo - 1ubo
the importance of smth - saoccnocms ueco — aubo
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