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I[IpeauciioBue

Y4ebHO-MeToInYecKoe nocobue IpeJHa3HAYECHO
CTyzeHTaM-0akanaBpaM, oOy4JaromuMcsi IO €CTeCTBEHHOHAYYHBIM
HalpaBJICHUSM MOArOTOBKU: buonorus (3o0osorus, OoTaHMKA,
¢busnonorusi, OHONOTUS KIETKH, Ouoxumwsi), bHOTEeXHOIIOTHS,
Xumus u Apyrue.

[Tocobue TO3BOJSET OCYLIECTBIATH IIEJICHANPABICHHYIO
S3BIKOBYIO TIOJITOTOBKY B BBIIIECYKA3aHHBIX 00JACTAX C YUETOM HX
npodeccuoHaNbHOW CcHelM(UKA W TPUMEHEHHE TOJYYEHHBIX
3HAaHUU U YMEHUH B JalIbHENIIEN NEATEIbHOCTH.

VYuebHO-MeToinYeckoe TnocoOue  TIpeaHa3HadyeHo  JUis
CTYIEHTOB OYHOW (hopMBl 0Oy4eHHS, KOTOpbIE MPOIOIDKAIOT
M3y4YCHUE AHTIMUCKOrO s3bIKa HAa OCHOBE KOMIIETEHLHH,
pUOOPETEHHBIX B CpellHeH 0011e00pa3oBaTeIbHOI MIKOJIE.

JlanHoe TmOocOOME COAEPKUT  JIEKCUKO-TPaMMaTUYEeCKUN
Matepuan s MpodecCHOHAILHOTO W OBITOBOTO OOIICHHS H
YTeHHUsS] HAYYHOUW JUTEpaTyphl, CIOCOOCTBYeT (hOPMHUPOBAHUIO Y
OyAyluX CIEMUAIUCTOB YMEHHs paboTaTb CaMOCTOSITEIBHO
(petdepupoBanue ¥ aHHOTHPOBAHUE) C HAYYHO-TIOMYISIPHBIMH W
HAay4YHBIMH TEKCTAaMH IO JAaHHOW TeMaTHKe; pa3BUBAET HAaBBIKU
HAyYHO-TEXHUYECKOTO TMEepeBoja M yMEHHe oOIaTbcs Ha
AHIJIMMCKOM SI3BIKE.

[Tocobue cocroutr u3 16 rnaB u 2 mpunoxkenuid. Kaxnas
rJlaBa HaYMHAETCsl ¢ OOIIMX BBOJIHBIX BOMpocoB. Jlanee criemyer
npodeccrnoHaIbHO HANpaBJICHHBI TEKCT OOIIero u
O3HAKOMHUTENIFHOTO XapakTepa Ha OIpPeNeIeHHYI0 TEMaTHKy C
MOCIEAYIOIUMH JICKCHUECKUMH YIIPAKHEHUSMH, JJIS YCBOCHUS,
aKTUBUPOBAHMS, TOBTOPEHHS W CHUCTEMAaTU3UPOBAHMS 3HAHUI
yuamuxcs. B riaBe npeanaraeTcs HOBas JIEKCUKA U TEPMHHBI IS
UCTIONb30BaHUsI B TPOQecCHOHATBHON cdepe. YmpaxHeHHs
CIOCOOCTBYIOT ~ PAaCHIMPEHHMIO M 3aKPEIUICHUIO  aKTHBHOTO
CJIOBApPHOTO 3amaca, HaBBIKY  TOBOpEHMHA, Pa3BUTHIO
MOHOJIOTUYECKOW M Juanorudyeckod peun. KoHeuHbll »3ran
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paGOTBI C TCKCTOM — 3TO, KakK IpaBUJIO, YCTHOC HU3JIOKCHUC Ha
3aaHHYI0O TEMY C HCIIOJIb30BAHUEM HOBOI'O0 JICKCHYCCKOTO

Marepuasna.
Jlaee TIpeuIOKEH P YIPaKHEHUH Ha IIOBTOPEHHE
rpaMMaTUKd.  ['pammarnueckue  ympakKHEHUS  HAMEPEHHO

UCIOJIL3YIOT O0Jiee MPOCTON M WHOTAA OTBIICYCHHBIN CIIOBApPHBIM
3arac, yToObl y4yaluecss MOTJIM TIOJTHOCThIO CKOHIICHTPHPOBATHCS
TOJIBKO Ha TpaMMaTH4YECKMX KOHCTPYKUMAX. B coueranum co
CIIOBApHBIM 3allacOM OHU IPUMEHSIIOTCS B KOHIIE IJIaBbl B
TBOPUYECKUX WJIM IMCbMEHHBIX 3aJaHUSIX.

Kaxnass rmaBa Takke COIEPKHUT JONOJIHUTEIbHBIA TEKCT,
COOTBETCTBYIOIIMM 3asBJICHHON TEME, U PsJ YIPAKHEHUHN K HEMY.

JIsi TOJIHOTO OCBOGHHMS M KOPPEKTHOTO YyHOTpeOIeHus
JIEKCUKU CTYAEHTaM IIpeUIaraeTcs IepeBecTd TEKCT ¢ PyCCKOTO Ha
AHTJIMUACKUU SA3BIK.

Hanucanume  scce, nuchbMa,  COUYMHEHMs,  JOKJIaJa
IIPUCYTCTBYIOT IPAKTHUECKU B KaXIOW TeMe, TaK KaK yMEHHE
COCTaBJIATh M KOPPEKTHO O(QOPMIIATH MX BHIUTCA s OymyLIuX
CIELUATNCTOB HEOOXOUMBIM.

B koHIEe KaxXIOW IUIaBBl  YYAIMMCS  IPEIJIOKEHBI
TBOpPYECKHE 3a7aHus. DTO MOXKET OBITh MpPEe3eHTAlus, TUCKYCCHs,
pa3paboTka TMpoeKTa WM poJjieBass Wrpa, TJ€ CTYAEHTHI
BbIPAa0aThIBAIOT KOMMYHHKAIIMOHHBIA HaBBIK. CTOUT OTMETHTH,
YTO TaKUe 3a7aHusi OCOOCHHO HPABATCS CTYICHTaM, TaK Kak OHHU
UMUTUPYIOT JKU3HEHHBIE CHUTyallUM M 3aKpEIUISIOT CIOBapHBIN
3arac B UTPOBOH opme.

OpUrHHaIBHOCTh U HOBH3HA MOCOOMS 3aKIIOYaeTCS B TOM,
YTO OHO IIOCTPOEHO [0 IPHUHIUILY YCJIIOXKHEHUS HE TOJBKO
A3BIKOBOIO  Marepuajga, HO M MaTepHaJloB, KacaroLIUXcs
COOTBETCTBYIOLIEH TEMATUKHU.

B npomecce nocTwkeHUs 1end  oOydeHHUs, KpoMe
IIPaKTUYECKUX  3ajad, pelmalTcs  BOCHUTATEIbHBIE U
o0mieoOpa3oBaTeNbHbIe 337jau, CIIOCOOCTBYIOIIUE ITOBBIIICHUIO
o0IIero M KyJNbTYpHOTO YPOBHSI CTYACHTOB, DACIIUPEHUIO HX
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KpPYyro3opa, BCECTOPOHHEMY Pa3BUTHIO JTUYHOCTH.

Hapsiny c¢ ayauTOpHBIMM 3aHATUAMHU  IperojaraeTcs
oOsi3aTenibHAsi ~ CaMOCTOATENbHAas ~ BHeayIuTOpHas  paboTa
CTY/IGHTOB, BKJIIOYAIOIIAsl BBIIOJIHEHUE JIOMAIIHETO 3aJaHusl,
YTEHUE JOTMOJIHUTEIBHON JUTEpaTyphl, CO3/JaHHE IpPe3CHTAINH,
HCCIIEIOBATENILCKYIO pabOTy, HAIMCAHUE aKaJeMHUYECKOTO 3cce U
JPYruX MTUCHbMEHHBIX BHICKA3bIBAHHUN C 3JIEMEHTAMU PACCYXKACHUSI.

B koHme mocoOusi coxepxarcs 2 MPHIOKEHHUS. B
NPUIIOKEHUU | TIpUBE/IEH BapUaHT YTEHUS XUMHUYECKUX (HOpMYI U
ANIEMEHTOB. B mpuioxkeHun 2 TpeAcTaBiICHbI JIOTOJIHUTEIbHBIC
HEea/aTUPOBAHHBIE TEKCTHl JUIS TEpeBoJia C AHIJIMICKOTO Ha
PYCCKHIA SI3BIK M HA00OPOT.

B moco6un ucronb30BaHbl TEKCTHI M CTaThU M3 PA3TUYHBIX
HUCTOYHHUKOB, B TOM YHCIE€ OTEYECTBEHHBIX U 3apyOEKHBIX
Y4E€OHUKOB U SHIUKIONEANN U OTKPBITBIX UHTEPHET-UCTOYHHKOB.
CHucoK WCMOJNBb30BaHHOM JIMTEpAaTyphl MPHIATaeTcsi B KOHIIE
JTAHHOTO TOCOOUs.

Notations

(n) = noun

(v) — verb

(adj) — adjective
(adv) — adverb
(prep) — preposition
etc — et cetera
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Every person has their likes and dislikes. Talk about the

Unit1

Likes and dislikes

things you like and dislike in general.

Categorize your likes and dislikes according to this

table and examples given below:

Category

Likes

Dislikes

Music

Animals
Clothes

Books

Food

School subjects

Rock...

Pop...

1. You are starting to study biological sciences. Read

and translate the text about the tastes of one of your mates.

Biotechnologist’s favorite things

Studying biotechnology is a very high priority with me,
especially as | dreamt to study biology and chemistry in
complex from my childhood. So there are times when | break
my rules, go absolutely crazy and escape to my laboratory
and work for the whole day without any food and sleep. |
really enjoy uncovering new scientific mysteries.

I’ve got a superb laboratory — over 200 various
chemical devices as well as chemicals themselves — so you

11




can guess that I just adore doing experiments. | really like the
entire content of my laboratory — all these test tubes, shakers,
automatic dispensers and photocolorimeters. Ever since | was
young I’ve loved looking at chemical reactions.

I’m very fond of rats and mice — I’ve got two white
mice at home, Arethna and Flossie. | like outstanding
scientists and | read their works on brilliant biotechnology. |
watch scientific programs on the television as well. Some of
them are wonderful.

Also, on my list of likes must be Jamaica. | love going
on holidays to Jamaica and go back there as often as I can. |
can find many new interesting species of flora and fauna
there.

| tend to wear white overalls — maybe because I couldn’t
afford them when | was at school. | like wearing gloves and a
mask but I can’t stand when gloves are torn! One of my pet
hates* is when chemist’s shops don’t have gloves in my size.
| think that’s really awful.

There are lots of other things | don’t like. | detest
12



violence and the idea of nuclear war is very frightening
indeed. | don’t mind being interviewed but | get annoyed
when | get too much attention. | absolutely hate when people
say that biotechnology is a boring thing — such people
promote ignorance. I’m also not too keen on rude people and
Australian soap operas — they are dreadful.

*pet hates BrE /pet peeve AmE — something that you
strongly dislike because it always annoys you.

adore (v)
attractive (adj)
awful (adj)

be fond of

be keen on
break the rules
brilliant (adj)
can’t stand
detest (V)
mind (v)
dispenser (n)
dreadful (adj)
enjoy (v)
entire content
fantastic (adj)

Vocabulary

great (adj)

hate (v)

high priority

make experiments
outstanding (adj)
overalls (n)
promote ignorance
scientist (n)
scientific (adj)
species (n)

superb (adj)

tear (tore, torn) (v)
test tube (n)
violence (n)

2. Read the first 3 paragraphs of the text and write
down things that a biotechnologist likes. Then read the last
two paragraphs and find things that he dislikes.



3. Which of biotechnologist’s likes and dislikes do you
share with him? List five things that you really like and five
things that you dislike.

4. In the text find eight verbs referring to likes and
dislikes. Draw a line and write most positive verb on one side
of the line and most negative verb on the other side. Put the
verbs along the line according to how positive or how
negative they are.

Adore Can’t stand

»

Most positive Most negative

5. Would you like to know more about the
biotechnologist’s life? Ask him some questions. Remember to
use 5 types of questions.

6. What famous person would you like to interview?
Give reasons for your choice. In pairs make your own
interview with the famous person you like. Use all 5 types of
questions.

7. Translate the word combinations below into Russian.
Make your own sentences using these word combinations.

Great (elephant, aim, singer, lection, at painting,
grandfather).

Brilliant (mathematician, humor, musician, stone,
varnish, image).

14



8. Change the following phrases using the possessive
key.

Example: The son of our teacher — our teacher's son.

1) the clinic of Mr. Smith; 2) a shaker of the girls; 3) the
works of Mendeleev; 4) a toy of the baby; 5) a meeting of the
employees; 6) the researches of those women; 7) the orders of
our boss; 8) the books of the children; 9) a laboratory of my
parents; 10) a test tube of her cousin; 11) the mother of Kate
and Mary; 12) the children of my aunt Ann; 13) the studies
by Wohler and Liebig; 14) the times of Ivan the Terrible; 15)
research projects of Saudi Arabia.

9. Translate the word combinations using the possessive
key.

1). pabora  Jlxeccuku, 2). wuUMS  JOKTOpa,
3).uccnenoBanuss ®ponka u [[xona, 4). ¢oroxkomopuMeETp
HaIei 1abopaTopuu, 5). KOMIIBIOTEp MOUX COCEIeH, 6). 10Yb
Mapka u Bukropuu, 7). F€éHbl 3TUX MY>KUYUH, §). KIIIOUU MOEH
cecTphl, 9). onbITHl MOUX KoJuier, 10).mpemnoaBaTenb MOEro
YHUBEPCUTETA.

10. Remember the verb tenses: Present Simple and
Present Progressive. What markers help us identify these
tenses?

Remember the markers of frequency used for Present
Simple tense and put them in order from the most intensive to
the least intensive.

Always Never

15



11. Define if the verb tenses in these sentences are used
correctly.

1) 1 get up at seven in the morning.

2) I'm liking biochemistry.

3) He’s  knowing interesting  things  about
biotechnology.

4) |think Mexico's a beautiful country.

5) Universities are staying open late in the USA.

6) He's having a lab near the center.

7) What are you thinking of Watson?

8) Peter's in the laboratory. He makes an experiment.

9) What are you thinking about?

12. Finish the following sentences using each verb
twice: Present Simple, and Present Progressive.

*Don’t forget that not all verbs can be used in the
progressive tenses! Do not use:

e Verbs of mental activity (rmarossl,
XapaKTEepU3YIONIMEe YMCTBEHHYIO JCATEIbHOCTB):  KNOw,
realize, suppose, understand, believe, remember, forget,
think, assume, consider, expect, agree, mean, doubt etc.;

e Verbs of emotions (rmaronsr smonuii): like, dislike,
love, hate, envy, prefer, wish, want, care etc.;

e Possessive verbs (rmaronsr ob0namanus): have, own,
belong, contain etc.;

e Sense verbs (rmaronel uyyBcTB): See, hear, smell,
taste etc.

Have: a). He four cars, all of them are Rolls-
Royces;
b). | lunch with my mother tomorrow.
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Think: a). What ____ you of Stephen Spielberg's
latest film?

b). You're day-dreaming. What you about?

Expect: a). | __ an important phone call from
America. Could you tell me when it comes?

b). 1 you're hungry after a lot of hard work.
Shall I get you something?

Smell: a). Something good in the Kitchen.
What's cooking?

b). Why you the meat? Do you think it's
gone off?

Weigh: a). | need to know how much the meat to
know how long to cook it for.

b). Why you yourself? Do you think
you've put on weight?

Look: a). It as if it's going to rain.

b). What are you doing on your hands and knees?
you  for something?

13. Put the verbs in brackets into the Present Simple or
the Present Progressive.

1) Be quiet, please. We (work) with electrophoresis
camera and you (make) a lot of noise. 2) He always (go) for a
walk in the evening. 3) Where is Jack? — He (do)
chromatography in the laboratory. 4) She (cry). Is something
wrong? 5) In the morning | (have) little time, so | always
(plan) my agenda in the evening. 6) A decade (describe) a
period of ten years. 7) Her brother is a Russian biologist but
he (work) in Canada at present. 8) She always (dream) but
(do) nothing to fulfill her dreams. 9) He (be) so suspicious
about me at the moment. | wonder why. 10) Hurry up, Jane!

17



We all (wait) for you in the laboratory. 11) Turn off the
flame. Don't you see water in the tube (boil)? 12) The rats are
still ill after the experiment but they (get) better gradually.
13) Don't bother her. She (take) her Immunology lesson: she
always (take) it in the morning. 14) The living standards
(change). So, every month equipment (get) more expensive.
15) Tom and Mary (leave) for the Netherlands tomorrow. 16)
| have just started Biochemistry courses. | (study)
modification of proteins. 17) Mercury (boil) at 357.23
degrees Centigrade.

14. Translate the following sentences into English:

1) JIBaxxapl B HENENI0 OH XOJIUT B jabopaTopuio. 2)
CryaeHT npoBOIUT 3KcriepuMeHT. 3) Bes rpynma cuaur 3a
CTOJIOM M 0O0CYyXIaeT MOJly4eHHbIe pe3yabTaTel. 4) Mel
Jep>KUM OIAaCHBIE BEIIECTBA B BHITSHKHOM mkady. 5) Muornma
anekTpodope3 uaET Bech NeHb. 6) OHM peako ommubarTcs B
pacuérax. 7) CtyneHT enet B yHUBepcUTET. 8) OHM XOIAT B
OuOJIMOTEeKY Kaxablii jaeHb. 9) Manpunk yumrcs. 10)Bce
T00AT CMOTPETh Ha (hPAKTAIIBL.

15. Read the text and translate
The Circus Trees

Hobbies differ like tastes. If you choose a hobby
according to your character and taste you are lucky because
your life becomes more interesting. Hobby is what a person
likes to do in their spare time. Many people spend a lot of
time and money on their hobbies, for someone hobby is like a
profession. Also some people have more unusual hobbies

18



than others.

Circus Tree shaping is a unique eco-art form created,
developed and perfected by Peter Cook and Becky Northey
from Australia. Circus tree is a dream made into a reality
through inspiration, love of nature, tree finesse, persistence
and understanding trees and how they grow.

It all started with Axel Erlandson, who created a
roadside park called The Tree Circus in California in 1947.
Erlandson had a vision of a horticulture theme park but it was
never a commercial success. The Tree Circus took in about
$300 for the entire year. Erlandson sold his park in 1963 for
$12 and died the next year Property owners came and went

; W%, " over the  years.
T4 Finally, in 1985, the
owner of a tree
nursery bought 24
of the trees from the
previous owner and
transplanted them to
his horticulture
theme park, Gilroy
Gardens, and they
are on display
today. Some of the
other trees were
sold and ended up
at the American
Visionary Art
Museum.

50-plus years

after  Erlandson's
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Tree Circus, Pete Cook proudly stands next to one of his
guided creations on his home turf in South East Queensland,
Australia. Pete has some very cool looking Circus Trees
growing out back.

The co-founder, Becky Northey, is a famous biologist.
She describes how her hobby of Circus Tree shaping
developed. “The swirls in the tree were inspired by the hobby
of engraving that |1 was doing at the time. We evolved our
techniques of shaping trees in complete isolation from the rest
of the world. With our techniques we know what will work or
not and we can reproduce any of our pieces, which we have
done with our favorites.”

You may think that a living tree sculpture is an
impossible dream but professional eco-artists have perfected
the techniques for centuries. However, the finished project
may take years or even decades, so it is not a task for the
impatient. The Circus Tree gardens allow the imagination to
run wild and one’s inner child to come out to play. There are
many classic forms of tree shaping but almost anything can
be made. Some examples of the practice include living chairs
or even a boat. The shapes are developed over time with
careful training and grafting as well as knowledge of how the
chosen tree species tend to grow.

16. Make your own question of different types covering
the content of the text.

17. Translate the text in your own words close to the
original.
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PasunyB por

Kak popmupyrorcs BKycoBbI€ IPEAMOYTEHUS YeTOBeKa?
HenaBHue wuccnenoBaHusi IMOKas3aid, 4TO JaX€ B PAHHEM
JETCTBE €Aa OOJbIlIe 3aBHCHT OT COIMAIBHBIX (HaKTOPOB
(MHEHM W TOBENEHUS JPYruX JIIOJAEH), 4YEeM YHUCTO
Ounonorndeckux (BKyC W TOJE3HOCTh). B BBIOOpEe mHIIM H
dbopMUpOBAaHNHM KyJIHHApPHBIX CHUMMATHA W  aHTUIATHA
OTHOLIEHUS MEX]TY JIFOJIbMU UTPAIOT OCHOBHYIO POJIb.

Touxkoi oTcueTa HUCCIIENOBAHUN MOCITY KUIU
MOTPeOHOCTH BBDKUBAHUS: BBIOOP THINH KAK MHUHUMYM
JIOJKEH obecreunBaTh qeJIoBeKa OUTATENLHLIMA

BEIIECTBAMH U HE MPHUBOAWUTH K OTpaBieHUI0. C 3TOH TOUYKH
3peHHsI JeTH Ciab0 KOMIIETEHTHBI: XOTS y HHX pPaHo
MOSIBJIAIOTCS JTIOOMMBIE OJI07a, OHM MOCTOSTHHO TSIHYT B POT
HEChEOOHBIC U OTTACHBIE /ISl )KU3HU BEIIECTBA.

Opnako Jgetm ydwarca BBIOMpaTh TMHIOLY HE B
oJMHOuYEeCTBE. B3pocibie HE MPOCTO MOMOrarT pazduparbes
B Onrofax — OHM ydYar, Kak, KOTJja U ¢ KeM CIeyeT €CTb.
HccnenoBarenn MOMYEPKUBAIOT  COLMAIBHBIA  XapakTep




YOOTPEOICHNsT THIIM YEeJIOBEKOM. OTO MOITBEP)KIAAETCS
psgom HaOmoaenuii. Hampumep, netu enst Oosbiie, Kornaa
BMECTE C HHMH 32 CTOJIOM HaxOJATCS  B3pOCIbIC,
CbEeOOHOCTh OOBEKTa ONPEAENSAIOT, IISIAS Ha JPYTHX.
Hakonen, uMm He HpaBsiTCs OJfOa, KOTOpBIE MpELIararoT
B3pOCIIbIE, OTIMYAIOIIHECS aHTHOOIIECTBEHHBIM
MOBEICHUEM.

18. Write a ““For” and *‘“Against” essay (200-250
words) about one of the topics using the plan below.

1) All our likes and dislikes are influenced by the
environment. Agree or disagree.

2) Our hobbies depend on our bringing-up. Agree

or disagree.

3) The likes show the man as the morning shows
the day.

4) Our tastes are inborn. Agree or disagree.

The Plan for your ““For” and ““Against” essay:

Introduction. § 1

— introduce the topic and state the problem

— make a general remark about it without giving your
opinion.

Main Body. § 2, 3

—arguments “for” (3 points)

— arguments *“against” (3 points)

(support your arguments with examples)

Conclusion. 8 4

— your opinion based on the given arguments
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Unit 2
Education

You study at university.
Do you know when your
university was founded?

Do you think you have
fairly modern education? Or
do you think things need to
be improved?

1.Read and translate
the text.

The History of Education

As long as we live we continue to learn. The education
we get when we are young helps us continue learning. We
study reading and writing. We learn many essential skills and
how to use them later on in life.

The first teachers were fathers and mothers. Even from
the early in the history of mankind children learnt from
people other than their fathers and mothers.

Schools first started in Egypt 5,000 to 6,000 years ago,
and it was the invention of writing which made them
necessary. Reading and writing were quite different from the
skills used in everyday life, and writing made it possible to
accumulate  knowledge which increased with every
generation. So teachers were people specially trained for it.

Only the sons of nobles attended the first Egyptian
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schools where they studied reading, physical education and
good behavior.

In ancient India there were four castes of people. It was
the priestly caste who decided what each of the four castes
should study. Only the priestly caste learnt Hindu scriptures.

In China, until the 19" century, education was organized
according to social classes, and consisted largely of
memorizing scriptures by heart.

A clear example of the way, in which even neighboring
peoples produce different types of education, came from
ancient Greece. Sparta and Athens were two Greek states.
Spartans, hard and warlike people, gave purely military
education to their children. At the age of seven all boys of
noble families left their homes and went to live in schools.
They had very strict discipline and learnt hunting, military
scouting, swimming and the use of weapons. Spartans
despised literature, and some people think they could not
even read.

At the very same time, also for the nobles only,
Athenians built what we call a liberal education — one that
helps a man to develop all sides of his nature, helps him to
make and appreciate beautiful things and helps him to find
the best way of life. They thought it was important to educate
body as well as mind. They had a program of physical
training which consisted of running, jumping, wrestling and
throwing the discus. Also Athenian education paid special
attention to reading, writing and literature. A special teacher,
known as the “grammatist”, taught students.

Common people were not educated; they studied
craftsmanship, workmanship and trades.

Greek philosophers, or thinkers, always discussed what

24



education should do and what it should include. Plato wrote a
book called The Republic, one of the best books ever written
on education, and since those days Greek ideas have
influenced European education, especially secondary and
university education.

Romans were very good at organizing, and they were
the first people to have free of charge schools run by
government. Throughout their great empire, there was a
network of these schools which provided for three stages of
education. At the age of 6 or 7 all boys (and some girls) went
to primary school, where they learned “three R’s”: reading,
writing and arithmetic. Most children didn’t study more than
this; but at the age of 12 or 13, boys from rich families went
to the “grammar” school to study Greek and Latin languages
and literature. At 16, young nobles who wanted to enter
politics or the service of their country went to schools of
rhetoric to study rhetoric, or public speaking.

In Great Britain, the first teachers we read about were
craftsmen. They taught children to read, write and count, to
cook and mend their own shoes.

In the early 19" century, the main system of teaching
was the “Monitor” system. The teacher could manage a class
of 100 or more students by using older pupils or “monitors”
to help him. The schools had long desks arranged in tiers so
that the teacher could see every child in a large class.

Vocabulary
according to as well as
accumulate (v) be good at
appreciate (v) behavior (n)
arranged (adj) by heart
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common people
consist of (v)
decide (v)
despise (V)
develop (V)
educate (V)
essential (adj)
find out (v)
free of charge
hard people
include (v)
influence (v)

invention (n)

keep under a discipline
knowledge (n)
liberal education
pay attention to
possible (adv)
primary school
produce (V)

run (v)

skill (n)

the use of weapons
throw(v)

2. Translate into English paying attention to the words
in italics.

1) B TeueHue BCell )KHU3HM YCIIOBEK TOIYYaCT 3HAHUSL.

2) Bo Bpemst 3aHATHS IIPEIoaBaTellb 0opamiui 0coboe
GHUMAaHUe HAa HETIPABUJIbHBIE [J1aroJIbl.

3) B HEKOTOpBIX CTpaHax JaxKe HAUANbHAA WKOA HE
SIBJISIETCSI 0053aTEIHLHOM.

4) VYdeHbId  3aMaTeHTOBAJl  CBOEC  OPUTHHAIBHOE
uzobpemenue.

5) Buepa s uuTan 3Ty modMy 4YeTHIpe pa3a U 3HaJI ee
MIOYTU HAU3YCMb.

6) Xopommwuii cTyaeHT 00agaeT MPOYHBIMU ZHAHUSMU,
Mak dfce Kax U TUCHUIUIMHUPOBAHHBIM 1108€0eHUEM.

7) S npezupan ero 3a TPyCOCTh H CIIa0OCTb.

8) B  rocymapcTBeHHOHl  mKole  oOpa3oBaHUE
becniamuoe.

9) [Iymanumapnoe o6pazosanue, B OTIMYUE OT
€CTECTBEHHOHAYYHOI'0, KACAETCSl YEJIOBEYECKUX OTHOIIECHHM.
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10) He Bce cTyneHTsI npeycnesaiom ¢ OHOXUMHUH.

3. Give detailed answers to the questions.

1) Why do we need to study?

2) When and where did the first schools start?

3) What made it possible to accumulate knowledge?

4) Who were the pupils of the first Egyptian schools?

5) What was the organization of education in China
until the 19" century?

6) What was the difference between Spartan and
Athenian educational system?

7) What are the main principles of liberal education?

8) Who was the “grammatist™?

9) Were common people educated?

10) What is the impact of Greek philosophers on the
history of education?

11) Who had free of charge schools run by
government?

12) What were the tree stages of Roman education?

13) Who were the first teachers in Britain?

14) What was the main system of teaching in the early
19" century?

15) Who were the “monitors”?

4. Arrange the following statements in their logical
order. Explain and expand them.
Spartans gave a military education to their children.
Only the priestly caste learnt Hindu scriptures.
Greek ideas influenced European education.
Schools first started in Egypt 5,000 to 6,000 years

ago.
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Romans were very good at organizing.
The “Monitor” system.
The first teachers were fathers and mothers.
People in India were divided into the four castes.
In Great Britain the first teachers were craftsmen.
e Sometimes neighboring peoples produced different
types of education.
e Liberal education helped a man to develop all sides
of his nature.

5. Talk about the new facts you found in the text. What
interested you or what information was new for you? Can you
add more historical information about the history of
education?

6. Think about the ways of retelling the text to attract
the audience. Retell it to your group mates.

1. Find some information about modern British and
American education. Compare it with the Russian education
using the table below:

American [British  |Russian
education education |education

a. age when children start
school

b. stages of school
b.marks

d. payment

e. uniform

f. exams
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g. age when students go
to university

h. university difference
g. other differences

8. Translate the text into English using the studied
words.

OOpazoBanne — 93TO IIEJICHANIPABICHHBIA MPOIECC
BOCIIUTAHUSI W OOy4YeHUs B MHTEpPEcax 4elloBeKa, OOIIeCTRBa,
rocygapctBa. OObBIYHO 00pa3oBaHHE IOJPa3yMEBAET, UYTO
Y4UTCIIb 06yqaeT YYCHUKOB YTCHHUIO, TNCbMY, MAaTCMATHKC,
UCTOpUM M JApyruM Haykam. IlpenomaBarenu mo y3kum
CHEIMAIBHOCTSAM, TaKUM Kak acTtpodmsuka, TMpaso,
reorpadusi WU 300JI0THSA, MOTYT 00y4aTh TOJBKO NaHHOMY
npeaMeTy, OObIYHO B YHHBEPCHUTETAaX W JPYIHX BY3ax.
CymecTByeT Takke mpernojaBaHue NpodhecCHOHAITBHBIX
HABBIKOB, HampuMmep, BoxkaeHus. Kpome oOpa3oBaHus B
CIICIINAJIbBHBIX YUPCIKACHUAX CymeCTByeCT TaK¥XKe
camooOpa3oBaHue, Hampumep, uepe3 MHTepHeT, uYTEeHMUE,
MMOCCHICHNEC MY3CCB NI JIMYHBIN OIIBIT.




9. Write the plural form of the following word. Make
some sentences with these words.

story, play, glass, flag, photo, child, name, wolf, match,
knife, bush, chief, page, radio, goose, roof, prize, child,
goose, man, wife, foot, mouse, woman, knife, sheep, person,
deer, tooth, fellow-worker, merry-go-round, man-of-war,
passer-by, sister-in-law, forget-me-not, room-mate.

10. Remember the numerals. Answer the questions.
Write the numbers in full.

1) How many minutes are there in two hours? 2) How
many kilometers are there in a mile? 3) What is your normal
temperature? 4) How much do you weigh? 5) How many
cents are there in $2? 6) How many days are there in a year?
7) When were you born? 8) What is your telephone number?
9) What is the number of your flat? 10) What is the
approximate population of Russia?

11. Write these numbers in English.

1) 567 11) 3 August

2) 61/, 12) 969 64 85 (phone)

3) 3,267 13)-3°C

4) 8.93 14) (In) 1907

5 0.34 15) +15° F

6) 71/2 16) 3,000,000,000

7) 2,359,000 17) 7,082

8) 11.06 18) 40-0 (tennis game)

9) 58% 19) 37%

10) 9 May 20) 4-1 (football match)

12. Remember Simple Past tense. Choose the markers
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referring to this tense.

Yesterday, now, never, 2 days ago, sometimes, for,
today, 1 year before, at the present moment, the day before
yesterday

13. Translate into English paying attention to Simple
Past Tense.

1). On gocran pe3yibTaThl TECTOB U IMOJOXKWJI HUX Ha
CTOJI. 2). DTOT CTYAEHT KaXIbId JEHb YYWJ JIOMAIlHEee
3aJjaHue Haum3ycTb. 3). Bo BpeMs KaHUKyn 5 HpoBen
YHUKaJbHBIA 3KcnepuMeHT. 4). OH OTKpbUI aBTOKIJAB,
MOJIOKWII TyJla POOUPKY M BKJIFOUMI BBITSDKKY. 5). Tak kKak
OOJIBIIMHCTBO XWMHUYECKHX OSKCIEPUMEHTOB B 19 Beke
MPOBOTMIOCH 0e3 HeoOXoauMoro 00OpyIOBaHUS, BCE
pe3yabpTaThl ObUIM HETOYHBIE. 6). B mikonme mMbl Hawamm Kypc
OWoNoruM, 3areM u3yduiau xumuio. 7). S mro0mro gutarth
byHIamMeHTandbHBIE HCCIeAOBaHUsA. B mpomutom romy A
npoyen Tpyn . MIBaHOBCKOrO 0 BUpyce TabayHOW MO3aMKH.
8). S caywaitHo yponwia yamky Ilerpu. 9).
EcrectBenHOHAay4YHOE 00pa30BaHME CTANO MOIMYJISIPHBIM B
Hayasie 21 Beka.

14. Think of Simple Past and Past Progressive. Choose
the correct underlined answer.

1) | studied/was studying chemistry at university.

2) He studied/was studying the effects of radiation
when he suddenly died.

3) When | woke up this morning it_rained/was raining.

4) Itrained/was raining every single day of the
holidays.

5 It was 8.00 in the morning. A lot of
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people stood/were standing at the bus stop, waiting to go to
work.

6) A big oak tree stood/was standing in the middle of
the garden.

7) | thought/was thinking his impact on science was
extremely great.

8) All the evening yesterday | thought/was thinking
about my lab work.

9) A: What did you do/were you doing before you took
this job?

B: Nothing, actually. I only left school a few months

ago.
10) A: What did you do/were you doing in my
bedroom just now?
B: The light was on, so | just went in to turn it off.

15. Find Russian equivalents for the following words.
Use them in the sentences of your own.

Primary school, secondary school, high school,
university, undergraduate studies, liberal arts/arts/liberals
(humanities), sciences, major/to major, minor,
undergrad(uate) students/undergrads.

16. Translate word-combinations and sentences
referring to education. Pay attention to the difference in
translation.

School: a school for gifted children, to be kept after
school, comprehensive school, correspondence school,
divinity school, private school.

Education: broad education, compulsory education,
health education, in-service education.
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College: residential
college, electoral
college, College of
Physicians.

Teach: 1). I'm
teaching  English  to
Italian students. 2). My
father taught me to
swim. 3). Next time he
comes home late lock him out, that’ll teach him a lesson!

Pass: 1). | pass the sport center on the way to work. 2). |
passed my English exam yesterday. 3). Several years had
passed before she realized the truth. 4). Parliament passed a
series of important measures in 1994.

17. Read and translate the text.
The Kazan Institute of Biochemistry and Biophysics

The Kazan Institute of Biology was established in 1945
and in the beginning it consisted of 5 institutes. In 1998 it
was renamed as the Kazan Institute of Biochemistry and
Biophysics of the Kazan Scientific Center of the Russian
Academy of Sciences.

The first principle of the Institute was an outstanding
morphologist-evolutionist Nikolai Livanov. He was the
principle of the Institute from 1945 to 1949.

A new era in the life of the Institute began when
Professor Igor Tarcevsky was made the principle of the
Institute in 1974. Young researchers-biologists, physicists,
chemists came to work at the Institute. The researches in the
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field of physical-chemical biology began to develop.

Now the principle of the institute is Aleksandr
Grechkin. The main areas of researches of the Kazan Institute
of Biochemistry and Biophysics of Kazan Scientific Center of
the Russian Academy of Sciences are:

o] Signaling systems of plant cells and their role in
adaptation and immunity

o] Mechanisms of plant cell growth and
differentiation

o] Mechanisms of molecular dynamics and
intermolecular interactions in protein functioning

o] Intracellular interactions. Molecular
mechanisms of neuromediation and chemoreception

o] Mechanisms of transport processes in animal

and plant cells
The institute is located in the center of Kazan on the
Lobachevsky Street, 2/31.

18. Choose the correct answer of the phrases according
to this text.
a) The Kazan Institute was established in:

1. 1945 2. 1987 3. 2000

b) The first director was:

1.Aleksandr 2. Nikolai 3. lgor
Grechkin Livanov Tarchevsky

¢) How many lines of investigation does the Kazan Institute
have now?

1.8 2.3 3.5

d) The investigations in the field of physical-chemical
biology began to develop from:

1.Aleksandr 2. Nikolai 3. lgor
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Grechkin Livanov Tarchevsky
e) The Kazan Institute of Biology consisted of:
1. 9 institutes 2. 3 institutes 3. 5 institutes.

19. Make vyour own presentation about the
biotechnological research center, institute or university you
are interested in. Describe its location, infrastructure, aims
and fields of research. Explain why you are interested
specifically in this institute.

20. Learn about how to write a business letter.
Basic structure of a business letter

A sample letter is shown on the next page with the
highlighted key elements. Listed below are further notes on
the key features.

Address: The name of the postal town should be in
capital letters and the Post Code on the last line. Traditionally
your own address goes at the top right corner and the
recipient’s address underneath and at the left.

Date: It is best to write the date in full (02 June 2004)
simply because using numbers varies from country to
country, e.g. in the USA the month comes first.

Reference: This is not always included. If you are
replying, use the reference from the original letter (if there is
one) and put it after: “Your Ref”. If the reference is from your
own business then use “Our Ref”.

Greeting & Signing off : If possible get the name of the
person within the organization that you are writing to. “Dear
Mr Shawcross” ... ends with “Yours sincerely”, other
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greetings and closing that go with them are listed below.

Most formal: Dear Sir/Madam, Yours faithfully, Dear
Mr/Ms Jones, Yours sincerely.

Least formal: Dear Emile, Yours truly or Regards.

Subject or attention line: This should be in capitals or
underlined.

Main body of a letter: If you are replying then at the
beginning refer to the original letter. Otherwise be as precise
as possible. Conclude the letter by highlighting what it is that
you want from the person or company. Be specific, for
example: “Please send me a price list for your computers”.

Study the sample of a business letter on the next page and
find all elements described above.

21. Write your letter to the Kazan Institute of
Biochemistry and Biophysics. Ask about the entering exams,
their requirements and dates.

22. Write an essay (a report) or give oral discussion on
one of the topics:

1) Some universities require all students to wear
uniforms. Other Universities (especially Russian) permit
students to decide what to wear. Which of these two school
policies do you think is better?

2) If you could make one important change in you
University, what change would you make?

3) All systems of education have their pluses and
minuses. Compare some of them.

4) Think about modern methods and techniques of
education. Is there any progress since ancient times?
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Sender's C. Fames-Bames
E42 Valentine Gardens
ABERDEEN
ABS55 8ZZ
Your ref: AB55/pm
02 June 2004

S. Entwhistle

Crimmond Insurance International
. Recipient’'s name &
High Street i Pl

address
CRIMMOND
CR1 7GB

Dear Mr Entwhistle,

CAR POLICY REFERENCE: XYZ1

Thank you for forwarding me my car insurance policy. You told me that the cover
included 90 days of travel in Europe and asked me to let you know the dates we will be
travelling abroad. We will be driving in France from 22™ to 24% Jul2004.

Yours sincerely, ?iﬁ Main Body

Space for your
signature

Charles Fames-Bames
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Unit 3
A place to live

List the things you really like in your own
city/town/village. Why do you like the place where you live?

Did your town grow naturally or was specifically
planned by architects?

Do you think towns in other countries are different or
the same?

1. Read and translate the text.

How to plan a town?

By George Mikes

Britain, far from being a ‘decadent democracy’, is a
Spartan country. This is mainly due to the British way of
building towns, which dispenses with the reasonable comfort
enjoyed by all other weak and effeminate peoples of the
world.

On the Continent doctors, lawyers, booksellers — just to
mention a few examples — are sprinkled all over the city, so
you can call on a good or at least expensive doctor in any
district. In England the idea is that it is the address that makes
the man. Doctors in London are crowded in Harley Street,
solicitors in Lincoln’s Inn Field, second-hand bookshops in
Charring Cross Road, newspapers offices in Fleet Street,
tailors in Saville Road, car-merchants in Great Portland
Street, theatres around Piccadilly Circus, cinemas in Leicester

Square, etc.
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Now | would like to give you a little practical advice on
how to build an English town.

You must understand that an English town is a vast
conspiracy to mislead foreigners. You have to use century-old
little practices and tricks.

1. First of all, never build a street straight. The English
love privacy and do not want to see one end of the street from
the other end. Make sudden curves in the streets and build
them S-shaped too; the letters L, T, V, W and O are also
becoming increasingly popular.

2. Never build the houses of the same street in a straight
line. The British  have always been a freedom-loving race
and the ‘freedom to build a muddle’ is one of their most
ancient civic rights.

3. Usually the peoples from the continent put even
numbers on one side, odd number on the other, and you
always know that small numbers start from the north to west.
In England you have this system too; but you may start
numbering your houses at one end, go up to a certain number
on the same side, then continue on the other side, going back
in the opposite direction.

You may leave out some numbers if you are
superstitious; and you may continue numbering in a side
street; you may also give the same number to two or three
houses.

But this is far from the end. Many people refuse to have
numbers altogether, and they choose names. It is very
pleasant, for instance, to find a street with three hundred and
fifty totally similar bungalows and look for ‘The Bungalow’.
Or to arrive in a street where all the houses have a charming
view of a hill and try to find “Hill View’. Or search for
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‘Seven Oaks’ and find a house with three apple-trees.

4. Give a different name to the street whenever it bends;
but if the curve is so sharp, that it really makes two different
streets, you may keep the same name. On the other hand, if,
owing to neglect, a street has been built in a straight line it
must be called by many different names (High Holborn, New
Oxford Street, Oxford Street, Noting Hill Gate and so on).

5. As some cute foreigners would be able to learn their
way about even under such circumstances, some further
precautions are necessary. Call streets by various names:
street, road, place, mews, crescent, avenue, rise, lane, way,
grove, park, gardens, alley, arch, path, walk, broadway,
promenade, gate, terrace, vale, view, hill, etc. (The English
have almost sixty synonyms for ‘street’!).

6. Street names should be painted clearly and distinctly
on large boards. Then hide these boards carefully. Place them
too high or too low, in shadow and darkness, upside down
and inside out, or, even better, lock them up in a safe in your
bank, otherwise they may give people some indication about
names of the streets.

P.S. I have been told that my above-described theory is
all wrong and is only due to my General European conceit,
because the English do not care for the opinion of foreigners.
In every other country people just built streets and towns
following their own common sense. England is the only
country of the world where there is a Ministry of Town and
Country Planning. That is the real reason for the muddle.

Vocabulary
bungalow (n) crowd (V)
circumstances (n) curve (n)
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direction (n) muddle (n)

distinctly (adv) number (v)
district (n) odd number
due to opposite (adj)
even number precaution (n)
foreigner (n) refuse (v)
hide (v) sprinkle (v)
hill (n) straight (adv)
indication (n) vast (adj)
mislead (V) view (n)

2. Find in the text and study how many synonyms
for the word ‘street’ English language has. Find all
Russian synonyms for the word ‘yauya’ and choose
English equivalents to them.

3. Give English equivalent to the following
phrases.

Crpana, nanekas OT «yHNaJOYHOM JEMOKpaTHUN»,
ciabble M W3HE)KCHHbIE HAallMU, BBI3BATh JIOKTOPA,
HEOONBIIOW  TPAKTUYECKHA  COBET, BBOAUTH B
3a0iy’)KJICHHEe  MHOCTPAHIIEB, BEKOBas  IPaKTHUKA,
aHTTIM4aHe 000XaloT yenuHeHue, B (opme OyKBHI S,
cBoOomomoOMBasl ~ paca,  TpaXIaHCKOE  MPaBo,
IIPOTHBOIIOJIOKHOE HANpPAaBIEHUE, MOXHO BBIIYCTUTH
HECKOJIbKO HOMEPOB, JIIOJU OTKA3bIBAIOTCS HyMEPOBATh
7oMa BOOOIIE, YapyIOUIMid BHJI Ha XOJIM, OCTaBUThH TO
K€  Ha3BaHME, JAJbHEHIIME IPEJOCTOPOKHOCTH,
3amepeTb B cel(, aHrMyaH HE BOJHYET MHEHHE
MHOCTPAHLEB, IPUYMHA [Ty TAHUILIBL.
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4. Translate the following sentences paying
attention to the words in italics.
1) Bam HeoOX0aMMO MPOHYMEpPOBATH CTPAHUIIBI,

9TOOBI M30€XKaTh IMyTaHHIIBI.

2) JIKOH yIIen B HEM3BECTHOM HAIPaBJICHUH.

3) Kro crpsitan mou odku?

4) Mpbl OTKa3aluCh mepeexaTh W3 KBapTHUPHI B
OyHraso.

5) Vkazatenb BBeN TypHucTa B 3a0JyXJICHHUE, HO
OH PYKOBOJICTBOBAJICS 3IPAaBBIM CMBICIOM H CIPOCHII
HaMpaBJICHUE y MPOXOKHUX.

6) Tombko Omaronaps CYACTJINBBIM
00CTOSATENbCTBAM MBI KYMWJIA OJHOITAXKHBIN JTOMHK Y
Mopsl.

7) Ecnm BomuTenh BUAWT KPYTOH IOBOPOT, OH
JIOJDKEH BBIOIHUTH P MPEIOCTOPOKHOCTEN: CHU3UTD
CKOPOCTh U OBITh 0OCOOCHHO BHUMATEIHLHBIM.

8) Ecnwm BBI mpoiigeTe MpsSMO U MOJHUMHUTECH Ha
XOJIM, BallleMy B30py MPEACTAaHET 3aMeuaTeNIbHbIA BH/I.

5. Think about the questions and give your
detailed answers.
1) What is the style of the text? Is it humorous or

scientific? Find the evidence in the text.
2) Why does G. Mikes call Britain ‘the Spartan
country’?
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3) What is the difference between Continental
doctors, lawyers, booksellers etc. and people of the
same profession in Britain? What is their main principle
in England?

4) The author recommends building a street
straight, doesn’t he? Why?

5) How do the peoples from the continent place
the numbers of houses on the street? Do English people
do the same?

6) What does G. Mikes recommend you to do with
the street name sign?

7) And, at last, how is it recommended to show the
board with the name of the street?

8) According to the author’s opinion, what fact
proves his theory about British towns?

6. According to the story by George Mikes what
can you say about towns in Britain? Retell this story
and add your own information about town planning in
Russia.

7. Look at the various types of houses below and
match each house with its correct description.
1) terraced houses BrE/ row houses AmE

2) cottage

3) bungalow

4) semi-detached house BrE/ duplex AmE
5) detached house

6) council house
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7) block of flats BrE/ apartment building AmE
8) ranch house

a) a house which is joined to another on one side
only.

b) a house in a row of houses which are joined
altogether.

c) a house built in one level, usually with a roof that
does not slope much.

d) a house which stands alone and is not joined to
any other.

e) a small house which is often on one level.

) house which is rented from a local authority.

g) a small house in the country, usually with a
garden.

h) a large building divided into separate parts.

Semi-detached house
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Think over these types of houses. Which type do
you think would be:

e the most expensive?
e the least expensive?

8. Work in groups. Plan your ideal town. Begin
with the geographical position, climate, age of your
town; include the structure of government, population,
industry, art and so on. Also you can draw a plan of
your ideal town. And don’t forget that your town must
have everything a biologist needs.

9. Remember Simple tenses used with Future
meaning. Open the brackets and write the correct form
of the verb meaning Future.

1) There's no point in running now. We

(miss) the bus anyway.
2) Yes, Il ' come out this evening. |
(not/work).
3) You needn’t be in a hurry. The match
(start) at 4.15 pm.
4) 1 (go) to the market this afternoon. Do

you want anything?
5) Are you OK, Donna? You look like you
(faint).
6) You realize that the boss __ (not/like) this,
don't you?
7)1 (cook) dinner this evening - as usual.
8) She (look) for a new flat next year.
9) Don't worry. The shops ___ (not close) until
eight o'clock tonight.
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10. Find the difference between Future Simple
tense and Future Progressive tense. Translate the
sentences paying attention to the forms of the verbs.

1) 3aBTpa s nopaborarto B 1abopaTopu. 2) 3aBTpa
B ISITh 4YacoB si Oyay uuTaTh (QyHIaMEHTAIbHBIC
uccnengoBanus o nporeune. 3) Korma Tel mpunenib, s
Oyamy medaraTh TEeKCT. 4) Mbl y3HaeM pe3ynbTaThl 4yepes3
Hegemo. 5) S Oyly HNOMHHUTBH 3TOT JAEHb BCIO CBOIO
KHU3Hb. 6) 3aBTpa yTpoM OYIET SIPKO CBETUTDH COJIHLIE. 7)
OH npuener cHoBa B cienyromieMm roay. 8) Ona Oyner
youpaTh KBapTHUPY, KOT/Ia OHU TPUTYT.

11. Play a game to form Future tense questions.

There is a box in the center of the room. Students
make paper planes, ask questions in future tense (for
example, will I be a pilot?).Then they fly these paper
planes. If they hit a box, the answer is YES.

12. Read and translate this text.

The houses of the future

Forecasting the future has been one of
humankind’s favorite pastimes. We’re usually pretty
bad at it, but in more recent times, the art of predicting
the future has almost become a kind of mathematics—
very disciplined and scientific.

In our nearest future we are all expecting some
remarkable changes to our homes and our personal
spaces. As human populations grow, our cities and
homes will have to adapt; interior living spaces will
change as a cloud changes, easily reconfigured and
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rearranged to suit our personal tastes, or accommodate
different purposes.
A drone-flying house

The houses will have walls and floors made of a
malleable “skin,” and embedded with tiny sensors so
that the shape and size of living spaces can quickly
change, or even be divided into smaller rooms. Virtual
decorations will alter with changing tastes and moods;
and the entire interior surface of the home will be
implanted with LED technology—television screens
and computer displays will form and unform in any
room, as needed. Even our furniture will be adaptable,
molding to custom fit our bodies, responding to changes
in posture, or disappearing altogether when not needed.

It will be the ultimate evolution of the “Internet of
Things.” Misplaced something? Can’t find your keys?
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No problem. Just use an online search function to find
it. Hate the color of that accent wall? Delete it. Need
more storage space? Watch new shelves appear, as if
by magic.

And the amenities are fantastic. Every home will
come standard with a 3D printer; they’ll be able to
churn out just about anything you could wish, using
downloadable patterns, probably including even
complex electronic devices. They may even print out
your meals, designed and programmed by the world’s
master chefs.

This is just the start. Imagine homes which building
material is salted with dormant limestone-producing
bacteria, which awaken upon contact with moisture and
repair any cracks or structural damage.

One hundred years in the future, our houses will be
semi-living, artificial organisms—closed systems with a
metabolism, sensory apparatus, immune response, and
an approximation to a nervous system.

We’ll be living in homes that are practically alive.

13. What kind of gadgets will the houses have?
What will you add to this prediction? Think over the
laboratory of the future. What equipment will it have
and what would you like to research in it?

14. Translate the text from Russian into English.

I'opoxa 0e3 mamuH
[TocTpouTh TOpPOA, B KOTOPOM MOXKHO OyneT
00XomuThCS 0€3 aBTOMOOWJIEH — HempocTas 3ajaya.
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Pemnte ee B3sock mpaButenbcTBo Kwuras, omoOpus
aMOWITMO3HBI TMPOEKT HACENEHHOTO IYHKTa TIIOA
Ha3Banuem Great City. « Benukuit ropoa» npeacraBiser
coboit mpoektr ¢ Hyms. OH CTPOUTCS B CEIbCKOM
MecTHOCTH HeBraneke ot UYsmmy. lopox Oyner
paccuntan Ha 80 TBICAY OKUTENEW, U JOOBIC
NEPEIBWKEHUS MO HEMY MOXHO OyJeT coBepIaTh
NENIKOM WJIM Ha Bejocurene 0e3 Kakux-Iuoo
cilokHOCTeH. DBbhICTpo n00uparbess B 00y TOYKY
ropojla TIOMOXET €ro YHHUKaJbHas IPOEKTUPOBKA —
KWION LEHTp OyJeT paclojio)KeH B CAMOM LIEHTpe
Great City, a moporu, opUCHbIE U aJMHUHUCTPATUBHEIC
3MaHusT — BOKpYr Hero. TakuM 00pa3om, YTOOBI
100paThCsl MEUIKOM OT LIEHTPa J0 BHEIIHEro KOJbLA U3
NapKoB, HeoOxoaumo OyJer moTrpaTuTh He Ooznee 10
MuHYT. COIVIaCHO  MNpOEKTy, KHUTANCKUH  TOpoJ
Oynyuiero Oynetr notpebaste Ha 58% MeHbllle BOABI U
Ha 48% wMenpmie anektposHepru. Ilpu  3TOM
KOJIMYECTBO OTXOJIOB B HEM OyneT Huxe Ha 89%, yem B
ropoJiax CX0Kero pazmMepa.

15. Choose the topic and discuss it orally or in a
written form.

1) What is the difference between British and
Russian towns? Which towns do you prefer and why?

2) The problems of big cities and how to
overcome them.

3) What kind of homes do the following people
tend to choose: single people; young couples; old
people? Why?

4) When people are looking for a house what are
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the most important things they need to consider? What
kind of house would you choose for yourself?

5) How will our future home look like?
Underline both positive and negative sides of it.
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Unit 4
Our nutrition

You are a student now. What is your typical food?

And what is your favorite food? How often do you
eat it? Do you eat enough?

Do you go to the cafes or restaurants? If yes, how
often?

1. Read and translate the text.

You are what you eat

All living things need food to sustain life. Plants
can make their own food from soil, water, and sunshine.
Animals eat either other animals or plants. Human
beings eat all kinds of different foods from animal and
plant sources, depending on what is available where
they live and sometimes, too, on the restrictions of
religious traditions. Food supplies nutrients, the
substances needed by the body for life and growth. They
are proteins, fats, carbohydrates, vitamins, minerals, and
water. A healthy balanced diet must consist of all six. In
prehistoric times people ate what they could find by
hunting and gathering wild plants. Later they learned to
keep animals and grow cereals and vegetables. Settled
communities then became established. The plants that
were cultivated were the plants that grew naturally in
any particular climate.

Nutrition is the process by which plants and
animals take in and use food. Food is needed to keep the
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body running smoothly. It provides energy for work and
play, for breathing, and for the heart's beating. The
building material for muscles, bones, and blood comes
from food. You cannot have a healthy body without
healthy eating and drinking. Not enough of some foods,
or too much of others, can lead to illness. Experts on
nutrition are called nutritionists. The food and drink you
take in are called your diet. (This word is sometimes
used in another way, to mean eating less food than
normal in order to lose weight, as in "going on a diet".)
A person's diet is so important because growth and
health depend on it. Dieticians are people with
knowledge of special diets (dietetics), such as those
used for sick people in hospital. But we should never
forget that across the world 40 million people die each
year from starvation and the diseases it brings. Fifteen
million of them are babies and young children. For the
millions more who suffer from malnutrition (not enough
of the right foods), healthy eating is out of the question.
It is hard enough just to stay alive.

The body needs many different nutrients. These are
various substances necessary to provide energy and the
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materials for growth, body building, and body
maintenance. Every day millions of cells in the body die
and must be replaced by new ones. Not all foods contain
all nutrients. So it is not just the quantity of food eaten
that is important, but also the variety. People who have
enough food available may still become ill because they
are eating too much of one kind of food and not enough
of another. To stay healthy, we need to eat a balanced
diet. This means a diet containing the right proportions
of the main nutrients: carbohydrates, proteins, fats,
fiber, minerals, vitamins, and fluids. Many foods are a
mixture of these basic nutrients. A balanced diet also
contains enough energy (in the form of food) to power
the chemical reactions of living.

Some people worry that a vegetarian diet will be
short of protein, but this is not the case. Plenty of
protein can be obtained from the great variety of nuts,
seeds, pulses, cereals, and soy products (such as tofu)
which are now widely available, and from eggs and
milk products. It was once thought that plant proteins
were inferior to animal proteins, being deficient in some
amino acids. It is now known that a mixture of plant
proteins complement one another. For example, a
shortage of an amino acid in one plant food, such as
pulses, is counterbalanced by an excess of that amino
acid in a different plant food, such as a cereal. Protein
combinations such as beans on toast, rice and lentils,
bean stew with pot barley, oats and nuts (as in muesli),
provide very high quality protein. All other nutrients are
present in adequate quantities in the lacto-vegetarian
diet. If dairy products are not eaten, a supplement of
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vitamin B12 becomes essential. Many vegetarian foods
are fortified with this vitamin (yeast extracts, some soy
milks, some breakfast cereals, and so on). Vegetarians
obtain iron from dried fruit, leafy green vegetables,
wholemeal flour, pulses, oats, nuts, and brown rice.
They obtain calcium from cheese, nuts, sesame seeds,
leafy green vegetables, and soy. Vegetarians have been
responsible for the invention of foods such as peanut
butter; cornflakes, muesli, and high-protein vegetable
foods made to taste like meat.

Vocabulary
amino acids minerals (n)
available (adj) nutrients (n)
bone (n) nutrition (n)
carbohydrates (n) oat (n)
cereals (n) proteins (n)
complement (v) pulses (n)
dairy products responsible (adj)
diet (n) seeds (n)
disease (n) shortage (n)
dried fruit soil (n)
fats (n) source (n)
fiber (n) soy products
fluids (n) starvation (n)
keep the body substance (n)

running smoothly

maintenance (n)
malnutrition (n)
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2. Give Russian equivalents for the following
words:

to sustain life, restriction, supply, nutrients,
proteins, fats, carbohydrates, vitamins, minerals, consist
of, cereals, nutrition, take in, to keep the body running
smoothly, muscles, bones, blood, illness, starvation,
substance, to provide, body maintenance, replace, fiber,
fluids, chemical reaction, inferior, deficient, mixture,
complement, counterbalance, excess, supplement,
essential.

3. Translate the sentences into English using the
words you learned.

1)  Amunoxuciomsl — OpraHUYECKUC
COCJIMHEHHUS, B MOJICKYJIE KOTOPBIX OJHOBPEMEHHO
coziepKaTcs KapOOKCUIIbHBIC M AMUHHBIC TPYIIITHI.

2) B cyToyHOM paIryoHe YelOBeKa M JKUBOTHBIX
npeodIaatoT y2n1esoobl.

3) Jlromu BBIpaIUMBalOT  XJCOHBIC 3epHOBblE
KY/lbmypbl Ha BCEX KOHTUHEHTAX HAIICH IJIaHEThI.

4) Cos — oauH u3 OoraTeHimmx OCIKOM
PaCTUTENBHBIX TPOAYKTOB MTUTAHUS.
5) [onodanue —  COCTOSHHUE  OpraHH3Ma,

BBI3BAaHHOE HEIOCTATOYHBIM MOCTYIUICHUEM BEUIECTB,
HEOOXOJMMBIX JIJISI ITOJICP KaHMsI TOMEOCTa3a.

6) Konuenrpaumust eumamunos B TKaHAX W
CYyTOYHasT TOTPEOHOCTh B HHUX HEBEIHKH, HO IPH
HEJIOCTATOYHOM ITOCTYIJICHHU BUTAMHUHOB B OPTaHHU3M
HACTYIAIOT XapaKTepHBIC M OIACHBIC MaTOJOTHYECKHE
U3MECHEHUSI.

7) Ilpu Hedoedanuu HaOmomaercs IePHUINAT
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OHEPreTUYecKOW  IEHHOCTH  NHIU  (KOJMYecTBa
KaJIOpHii), TAaKXKe YEIOBEKY MOXKET HE XBaTarh OENKOB,
BUTAaMUHOB, MUKPOAJIEMEHTOB.

8) Payuonvr numanus Pa3TUYHBIX  KYIBTYP
MOTYT UMETh CYIIECTBEHHBIEC PA3INYMs U BKIIOYATh WU
MCKJTI0YaTh KOHKPETHBIC MPOAYKTHI IIUTAHUSI.

9) Monounsie npodykmsi — TPOAYKTHI MUTAHNUS,
M3TOTOBJIIGHHBIE M3 MOJOKa (OOBIYHO KOPOBBETO,
KO3bEr0).

10) Hekoropsie numamenvHbie geujecmea
OCYILECTBJISIIOT MHOXECTBO (DYHKIMH B OpraHusMe.
Hanpumep, Boma W  MuHEpajgbHBIE  BEIIECTBA
perymupyloT — pa3HooOpasHble  (YHKIHHA, HO HE
SBIISIOTCS UCTOYHUKAMH SHEPTHH.

4. Are the following statements true or false?
Correct the false ones.

1) Human beings eat all kinds of different foods
from animal and plant sources.

2) In prehistoric times people ate what they could
find in the shop.

3) Nutrition is the process by which plants and
animals take in and use food.

4) The building material for muscles, bones, and
blood comes from fluid.

5) Experts on nutrition are called dieticians.

6) Every day millions of cells in the body die and
must be replaced by new ones.

7) People who have enough food available may
still become ill because they are eating too much
different kind of food.
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8) Plenty of protein can be obtained from meat.

9) If dairy products are not eaten, a supplement of
vitamin B12 becomes essential.

10) Vegetarians have been responsible for the
invention of foods such as milk, sugar, butter

5. Make questions of different types to cover the
content of the whole text. Ask your group mates to
answer them.

6. Make a plan with the key words and using your
plan retell the text “You are what you eat™.

7. Make a special diet for 3 types of people. Work
out from the checklist the things you can and can’t eat.
Take care about all necessary vitamins and elements.

a) Vegan. You strongly disagree with people
eating meat, fish, eggs, cheese or milk.

b) Vegetarian. You do not eat fish or meat but see
nothing wrong in eating dairy products.

¢) Gourmet. You love good food, including meat,
fish and dairy products.

8. Divide the following words into two columns:
countable and uncountable nouns (you must get 25
uncountable nouns).

furniture, coffee, leaf, food, computer, list, blood,
job, work, language, country, advice, information,
money, progress, permit, permission, baggage, luggage,
beach, traffic, weather, window, knowledge, air, water,
holiday, damage, accommodation, scenery, scene,
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pigeon, bread, mountain, kick, news, accident, laugh,
flour, laughter

9. Remember the Quantifiers. Fill in the spaces
with much, many, few, a few, little, a little, a lot of,
plenty of, a great number of, a great amount of, a
great deal of (you may have several answers).

1) The living conditions in the district were very
poor and there were only __ doctors available. 2) He is a
very intelligent man. Do you know that he speaks
foreign languages? 3) The situation was becoming
worse and worse. ___ projects had to be postponed. 4)
The show was poor. There was ___ applause. 5) There
were __ people at the meeting, but most of them left
early so there aren't ___left now. 6) Have you finished
the chromatography of that protein solution? There is
___solution in the fridge if you need more. 7) We
haven't had__ rain this summer. The garden needs
watering. 8) The party was a failure. Unfortunately, they
invited___interesting people. 9) He didn't know
___facts about genetic engineering. 10) Did the storm
make__ damage to the crops?

10. Comment on the food pyramid and using
guantifiers make conclusion about what kind of food a
person need and in what amount. Share your ideas with
your classmates.
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11. Translate from Russian into English. Use
quantifiers.

1) On Hamucan JOBOJIBHO MHOIO CTaTed Ha ATy
TeMy. 2) Sl He MOry MIATH C BaMM CErojHs B KHHO. Y
MeHsI TaK MHOTO paboThl B ylaboparopuu. 3) B nHamei
OnOIMoTeKEe Majlo KHUT Mo OuorexHoioruu. 4) Ha
KOH(epeHIMN OBLUIO0 CIMIIKOM MHOTO Hapona. 5) B
mpoOupKe OBUTO Mo BOJXBI, M OH Hamwi (Pour) emié
HeMHOTO. 6) MaJio KTO MMOHUMAET €ro. Y HETO CIUIIKOM
MHOTO omubok. 7) B mnpomutom rtomy ObuTO
OITyOJIMKOBAHO MaJIO HAyYHBIX CTaTe MO OMOXUMHH. §)
[Tpembep-MuHUCTD o 00pa3oBaHUIO CKazal
KYpPHAJIMCTaM JIMIIb HECKOJIbKO cioB. 9) S Bcrpewan
MaJIo XOpounX OMOXMMHUKOB B cBoei xu3uu. Ho I'pum,
HaIll COCEJl, JaeT HaM MacCy MOJIE3HBIX COBETOB, BEIb
OH — JOKTOp Omonormueckux Hayk. 10) MoxHO MHE

HeMHOTO Kode?- Her, oH cimmkoM Kpenkuid Jyuist Te0sI.
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12. Remember the use of articles with countable
and uncountable nouns. Talk about the difference. Fill
in the blank spaces with appropriate articles where
necessary.

1) He lives in___south of __ Australia. 2) In his
book James Dewey Watson, _ famous American
scientist, described _main process of _ human
organism. 3) Nothing could break ___ silence on the
lection. Suddenly there was__ scream, then__ second
and___third. 4) Can you plan___experiment? 5) He
came in one morning when we were doing___dialysis
in__ laboratory of __ university and introduced
himself. 6)  world tour costs __ lot of money. 7) |
don't believe you. | think you're telling __lie. 8) Did
you have _ lovely time in___ Hague’s laboratory? 9) It
was ___ early evening but | was feeling sleepy. 10) He
made___gross mistake. 11) Don’t worry, welll
finish___experiment before__ sunset. 12) I’d like to
have_ salad with___ oil for__ breakfast. 13) My
favorite subject at___ school was___biology.

13. Translate into English paying attention to the
articles.

1) Ilepenaii MHe, moxajiyicTa, WHIUKATOPHYIO
Oymary. 2) Bedep Obu1 BaxHbIN 1 IpoxiaaaHbiid. 3)bbin
XOJIOAHBIA M BETPEHbIM JeHb. 4) BUHO — TUNUYHBINA
MPOIYKT OnoTexHosoruu. S5) S moOiro HCmoab30BaTh B
ombiTax arap. 6) OHa Hama Takyl0 XOPOIIYIO
METOAMKY Uisl mpoBeaeHus skcrnepumenta. 7) Ilorona
oxasi. Houb Obu1a 0o4eHb XosoaHas. Sl He X049y UITH B
1abopaTopuio B TaKyl XOJOJHYIO moroxay. Ho HyxHO
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nojenaTth HayaThlii aHanu3. §) YenoBeKk OTKpbUI
WHCYJIMH MHOro JieT Hazaa. 9) DTo HeoXuJaHHas
HOBOCTb. 10) OH oOnasaer OOIIMPHBIMM 3HAHUSMU B
obmactm  wmeaummebl. 1 1)[IymuHO —  W3BECTHBIN
Hay4Hblld HeHTp B Poccun. 12) Ona npoxuiia TpyJIHYIO
KHU3Hb, HO crenaiga MHoro misi Hayku. 13) Hedts
UCHOJB3YIOT I mpousBojcTBa (production) OeH3uHa.
14) T'me yuénble ocraHoBwinch? — B orene
«KontnHeHTanpy». 910 Ha Xaill-CTpuT.

14. Read and understand the menu given below.

Imagine you are having lunch at Ridgewood
school cafe. Make your selection from the menu. Add
up the prices. What is your bill?

15. Which items on the menu do you dislike?
Why? What dish would you add? What are the
ingredients? What elements and nutrients can your body
get from your meal?

16. What is the menu in your university’s canteen?

Can you translate it in English and explain some typical
Russian dishes to the foreigners?
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M |

* RIDGEWOOD SCHOOL LUNCH MENU <

HOMEY GLAZED ONIDN RINGS A0
SMOKED CHICHEN CUERADILLA ER DESSEHTS
ARCHO CHILE SHRIMP TACCS 350

—l FRIED CALAMARI 350 TIRAMISU 575
= i
[l BURGER STEAK 350 PINEAPPLE CHIEESECARE 500
E HOMEY GLATED CHICHKEN 3.50 CREME CARAMEL 595
EARBECLIE
PEANUT BUTTER PIE 4.50
TOFU SCRAMELE 150
LEMON MERINGLE PIE 4.25
BRAISED BEEF 350
CARROT CAKE 435
COLESLAW 4,00
iy = BEVERAGES
MASHED POTATO 150
SKCHED MACHOS GRARDE 350
WATER 400
CHILICHEESE TOTS 150
SMOOTHIES 40
ICEDTEA 4,00
FREMCH FRIES WITH TRLSFFLE CiL 400 REDICED TEA A0
SWEET POTATO FRIES WITH AIOLI 350 BMANGO JUNCE 400
COLLARD GREENS 250 PINEAPFLE JUICE 400
CHIPOTLE MASHED POTATOES 3.50 GRAPE JUNCE 400

17. Walk around the classroom and find out from
other students what they know about pizza. When you
have finished, sit with your partner(s) and share and
talk about what you found out. Did you learn anything
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new?

18. With your partner(s), talk about the food
below. Rank them from the healthiest to the least
healthy. Which do you eat regularly?

pizza

burgers

fried chicken

noodles

rice dishes

fish and chips

19. Talk about each of these pizza toppings. Would
you choose to have them on your pizza?

mashed potato

pineapple

corn

chocolate

French fries

seaweed

curry sauce

apple and raisins

20. With your partner(s), design a new kind of
pizza. What are the toppings? How is it different from a
normal pizza? Have a class vote on the tastiest-
sounding ones.

21. Look at the following article’s headline and
guess whether these sentences are true or false from
your point of view:

1) Scientists have discovered a pizza that helps
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you lose weight.

2) The secret to the new pizza is in how to bake
the base.

3) Antioxidants in food help fight some life-
threatening diseases.

4) Cooking the pizza at a low temperature means
it is healthier.

5) Diet experts said the new pizza is healthier
than eating fruit.

6) Another expert said people should choose their
toppings carefully.

7) The expert said this research teaches us about
healthy eating.

8) This study is good news for deep-pan pizza
lovers.

22. Read and translate the text. Use the words
below to fill in the blank spaces.

disease leaving welcome heat
found amount different weight
author expert better although
likely sales outside choose

Scientists discover healthier pizza

Food scientists and dieticians have

(1) new

ways to make pizza that is good for you. This is very
(2) news for overweight pizza lovers and those

who worry about their

(3). Researchers in the USA

looked at different ways of baking the pizza base. The team
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from Maryland University discovered that 4
pizza dough in the oven for a longer time made it healthier to
eat. They said that doubling the (5) of baking time
increased the levels of antioxidants in the mix by up to 100
percent. Antioxidants help fight cancer and heart

(6) and are found in most healthy food. Furthermore, the team
experimented with (7) cooking temperatures. Their
results showed a higher (8) also made the dough
healthier to eat.

¥ e

This new research may help pizza (9) around the
world. However, some diet experts warned that even though
this research looks good, it is still (10) to eat fruit
and vegetables. In addition, pizza that is baked longer may
not be so healthy if people (11) unhealthy
toppings. Jacqui Lowdon, a British diet (12),
warned that although the pizza base might be good for you,
people might be “more (13) to choose extra
cheese”. She added: "This isn't teaching people about healthy
eating." Nevertheless, the study’s (14), Jeffrey
Moore, said his findings were good for people who like deep-
pan pizzas. Meanwhile, (15) London’s Pizza Hut
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today, pizza fan Jo Lambert said: "This new pizza sounds

healthy,
and fries with it.”

(16) not if we have too much or have cola

23. Find synonyms and arrange them in pairs:

Dietician, fat, welcome, enthusiast, overweight, pastry,
dough, food, furthermore, writer, diet, nutritionist, choose,
conclusions, author, also, findings, good, fan, select.

24. Match the following phrases from the article
(sometimes more than one combination is possible):

1. dieticians have found new
ways

2. welcome

3. different ways of baking

4. doubling the

5. Antioxidants help fight
6. This new research may
help pizza

7. pizza that is baked longer

8. people might be more
9. his findings were good for

10. have cola and fries

a). amount of baking time
b). the pizza base

c). people who like deep-
pan pizzas

d). may not be so healthy

e). to make pizza that is
good for you

f). with it

e). sales around the world
g). news for overweight
pizza lovers

h). cancer and heart disease
J). likely to choose extra
cheese

25. As a biologist and a specialist in nutrition express
your opinion about such advanced idea of these scientists.
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26. Translate the text from Russian into English.

I'ycb miu nnpeiika?

OObuHO AEeKaOph ACCOLMUPYETCS C POXKAESCTBOM, M
rJaBHOE OJIF0JI0 Ha POKIECTBEHCKOM CTOJIE — 3TO OOJbIIas
NTHUIA, 3a)KapeHHas UeauKoM. ['yCch WM, yame, WHACHKAa,
dapmmpoBanHas si6nokamu. ['ych, HAUMHEHHBIA TPEYHEBOU
Kallei, KarmycTod, rpubamMu U si0J0KaMH C JTaBHUX BPEMEH
CUHMTACTCS TPAJAUIIMOHHBIM OJFOZIOM PYCCKOW KYXHHU.

Opnako, Msco Tycsi 0oJjiee KUPHOE, YeM HWHJICUKH, YTO
MOKET TPO3UTh HECBAPECHHEM Kenmyaka. MHaelika — npyroe
neno. B 100 rpammax e€ Ooratoro ButamuHoM PP wmsca
Bcero 60kkail, B HEM IOUYTH HE COAEPKUTCS KUpoB. MHaelika
— TMPEBOCXOJHBIA HMCTOYHUK O€liKa, KOTOPBIA YJIydlIaeT
MaMsTh U CTUMYJIUPYET YMCTBEHHYIO aKTUBHOCTb.

27. Choose a project you like and create it.

a) Pizza poster: Make a poster about the different types
of pizza around the world — especially those in Italy. Include
pizza made in your country.

b) Magazine article: Write a magazine article about the
new healthy wonder pizza. Write about how it might change
all fast food and that one day, burgers might be healthy food.

Cc) Letter: Write a personal letter to the researchers of

the new pizza baking method. Give them three pieces of
advice about pizza. Include three questions.
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Unit 5
Chemistry and its branches

Do you like chemistry? What
was your mark on chemistry at
school?

What do you know about the
history of chemistry?

Do you know the branches of
chemistry? What branches of
chemistry do you prefer and why?

1. Read the text and translate.
Ancient science

Chemistry is the science of matter and the changes it
undergoes. Chemistry is concerned with the composition,
behavior (or reaction), structure, and properties of matter, as
well as the changes it undergoes during chemical reactions.

Ancient Egyptians pioneered the art of synthetic wet
chemistry 4,000 years ago. Wet chemistry is a term used to
refer to chemistry generally done in the liquid phase. By 1000
BC civilizations were using more complex forms of
chemistry such as using plants for medicine, extracting metal
from ores, fermenting wine and making cosmetics.

The genesis of chemistry can be traced to the widely
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observed phenomenon of burning that led to metallurgy—the
art and science of processing ores to get metals. The greed for
gold led to the discovery of the process for its purification.

The earliest pioneers of chemistry, and inventors of the
modern scientific method, were medieval Arab and Persian
scholars. They introduced precise observation and controlled
experimentation into the field and discovered numerous
chemical substances. The emergence of chemistry in Europe
was primarily due to the recurrent incidence of the plague and
blights there during the so called Dark Ages. This gave rise to
a need for medicines.

Chemistry indeed came of age when Antoine Lavoisier
developed the theory of Conservation of mass in 1783; and
the development of the Atomic Theory by John Dalton
around 1800.The discovery of the chemical elements has a
long history from the days of alchemy and culminating in the
discovery of the periodic table of the chemical elements by
Dmitri Mendeleev and later discoveries of some synthetic
elements.

Modern disciplines within chemistry are traditionally
grouped by the type of matter being studied or the kind of
study. These include inorganic chemistry - the study of
inorganic matter, organic chemistry - the study of carbon
based matter, biochemistry - the study of substances found in
biological organisms, physical chemistry - the study of
chemical processes using physical concepts and analytical
chemistry - the analysis of material samples to gain an
understanding of their chemical composition and structure.

Many more specialized disciplines have emerged in
recent years, e.g. neurochemistry — the chemical study of the
nervous system.
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analytical chemistry
behavior (n)
biochemistry (n)
biological organisms
burning (n)

change (n)

chemical process
complex form
composition (n)
emerge (v)

extract (V)

gain (v)

give rise to

Vocabulary

group (v)

inorganic chemistry
matter (n)

organic chemistry
physical chemistry
precise observation
property (n)
purification (n)
reaction (n)

sample (n)
substance (n)
undergo (V)

wet chemistry

2. Translate the sentences into English.

1) Xumus n3ydaer gewjecmsa, X ceoUCmMed, CmpoeHue
U U3MeHeHUus, TPOUCXOJSIINE B PE3YJbTATe XUMUUECKUX
peaxyuil.

2) Ilo mpu3HaKy HW3y4aeMbIX Geujecme XUMHUIO JICIST
Ha HeOp2aHu4ecKyio u Op2aHuiecKkyio.

3) MmHorue XUMHUYECKHE geujecmed npu
TpaHcHOpMaIIUU MOTYT IIPUHUMATE CAONCHbIE (POPMbL.

4) Dtu  o0b6pasybl MBI pacCMaTpUBaeM O[T
MHUKPOCKOTIOM.

5) CryneHTsl qUTAaIOT CTaThH, IOCBSAIIIEHHEIE
pesynbraram 3X JIET MOYHbIX HAON00eHUll 3a NogedeHuem
MYJIBTHIIOTEHTHBIX KJIETOK IN Vitro.

6) Xwumus Kak HayKa 603HUKIA JOCTATOYHO JIABHO.

7) Coab CUIBHOW KHCIOTHI U CHUJIBHOI'O OCHOBAHHS He
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nooeepeaemcs TUIPOINZY.

8) Kak u BCE opzaHuyecKue gewecmeda
MIEHOMOIUCTEPO Ipu 2openuu svioensiem ot 1000 mo 3000
MmK/KT.

3. Give Russian equivalent for the following word
combinations. Use them in the sentences of your own.

The science of matter, liquid phase, complex forms of
chemistry, fermenting wine, the genesis of chemistry, widely
observed phenomenon, the greed for gold, the modern
scientific method, numerous chemical substances, due to the
recurrent incidence, a need for medicines, the theory of
Conservation of mass, the days of alchemy, the discovery of
the periodic table of the chemical elements, the kind of study,
carbon based matter, physical concepts, an understanding of
chemical composition and structure.

4. Answer the questions to the text:

1) What phenomena are studied by chemistry?

2) Who pioneered chemistry?

3) What is “wet chemistry”?

4) What forms of chemistry did civilizations use by
1000 BC? Give examples.

5) When was the genesis of chemistry?

6) What did the greed for gold lead to?

7) Who were the earliest inventors of the modern
scientific methods of chemistry? What did they do?

8) How did chemistry emerge in Europe?

9) When did chemistry indeed come of age?

10) Who discovered the periodic table of the chemical
elements?
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11) How are disciplines within chemistry traditionally
grouped?

12) What do inorganic chemistry and organic chemistry
study?

13) What do biochemistry and physical chemistry
study?

5. Read the sentences and say if they are true to the text
or false. Correct the mistakes.

1) Chemistry is the science about immune system.

2) Chemistry is concerned with the changes matter
undergoes during chemical reactions.

3) Ancient Egyptians pioneered the art of dry chemistry
4,000 years ago.

4) Wet chemistry means that chemistry is done in the
solid phase.

5) The genesis of chemistry can be traced to the widely
observed phenomenon of cooling.

6) Starving led to the discovery of the process of
purification.

7) In the XXI century an epidemic of plague gave rise to
a need for medicines.

8) Gregor Mendel developed the theory of Conservation
of mass.

9) Dmitri Mendeleev discovered the periodic table of
the chemical elements.

10) Inorganic chemistry is the study of carbon based
matter.

11) Analytical chemistry is the analysis of material
samples.
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6. Retell the history of chemistry adding your own facts
to it.

7. Match the book-names of chemistry sub disciplines
and their definitions.

1) Analytical chemistry
2) Biochemistry

3) Inorganic chemistry
4) Materials chemistry
5) Neurochemistry

6) Nuclear chemistry
7) Organic chemistry
8) Physical chemistry

a) is the study of the structure, properties, composition,
mechanisms, and reactions of organic compounds.

b) is the study of the properties and reactions of
inorganic compounds.

c) is the study of the physical and fundamental basis of
chemical systems and processes.

d) is the analysis of material samples to gain an
understanding of their chemical composition and structure.

e) is the study of the chemicals, chemical reactions and
chemical interactions that take place in living organisms.

f) is the study of how subatomic particles come together

g) is the preparation, characterization, and
understanding of substances with a useful function.

h) is the study of neurochemicals; including
transmitters, peptides, proteins, lipids, sugars, and nucleic
acids.
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8. Make the report about any branch of chemistry you
like. Find interesting facts about the chosen branch.

9. Make a lapbook “My favorite branch of chemistry™.

A lapbook is a project book or file folder, laid out in a
creative manner that fits in your lap.

Take a folder, paper, photographs, pictures, newspaper
cuttings, colored pencils, felt pens, watercolor and glue. Try
to create a lapbook. Gather the works of your mates and make

an exibiton which is called “Our favorite branches of
chemistry”.

10. Study this table which is a guide to the adjective
word order.

OPINI | SIZE |[COLO | PATTE | NATI | MAT | NOU
ON : R RN ONAL |ERIA| N
AGE, ITY L
SHA
PE
a young French man
smart
a nice brown | spotty dog
a chic red silk | scarf

11. Put the following words into the correct order.

1) suede / Italian / new / red / soft / shoes. 2) elderly /
tall / Englishman. 3) oval / Venetian / ancient / valuable /
glass. 4) shiny / large / expensive / brown / leather / case. 5)
square / wooden / old / nice / table. 6) modern / stone / large /
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beautiful / cottage. 7) porcelain / tea / blue / thin / old / cup.
8) young / blonde / handsome / tall / man. 9) old / several /
English / beautiful / castles. 10) pretty / French / young / a lot
of / girls. 11) dark blue / best / silk / my / shirt. 12) young /
many / factory / German / workers.

12. Study the table of the words of Greek and Latin
origin. Add your examples to it.

Origin Singular Plural Examples
ending ending

Greek -1S -es basis, crisis,
axis

Greek -on -a criterion

Latin -us -1 radius,
alumnus

Latin -a -ae formula, vita

Latin -um -a datum,
medium

Latin -IX / -ex -ices index,
appendix

13. Give the plural form of the following words came
from Latin and Greek and give Russian translation to them.

Phenomenon, basis, bacterium, thesis, index, focus,
criterion, datum, equilibrium, medium, synthesis, analysis,
curriculum, symposium, spectrum, maximum, vacuum,
stratum, hypothesis, nucleus.

14. Choose the correct option of the given nouns.
1) This phenomena/phenomenon follows the Newton
Law.
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2) Data/datum speaks in favor of this theory.

3) This hydrolysis/hydrolyses follows the above
scheme.

4) Conclusive proof for the dioxin structure of IV was
acquired through an independent synthesis/syntheses.

5) This thesis/theses holds for more general cases of
isomerization.

6) The free proton resembles a particle consists of a
nuclei/nucleus without planetary electrons.

7) The motion of a valence electron in its orbital is
equivalent to the flow of a current in the loci/locus of its
motion.

8) The data fit accurately into this formulae/ formula.

9) Give the report when analysis/analyses are
complete.

10) These workers examined the spectra/ spectrum of
seventy nitrides.

15. Make your own sentences with these words. Pay
attention to the plural and singular forms.

16. Remember all simple tenses. Play a game.

Tense Game

This game is good for thinking about Past, Present and
Future tense as well as for answering the questions "What did
you do yesterday?", "What are you doing this weekend" etc.
Divide your class into groups, allocate each group a space on
the blackboard and have a piece of chalk prepared for each
space. Your teacher mention only 2/3 words (time, gender,
activity) - i.e. girl, basketball, yesterday then shout Go! One
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student from each group is then to run to the board and in
their allocated space write the sentence "She played
basketball (yesterday)", or whatever sentence is correct for
the three words your teacher mentioned. The rules are that
each person in the team must have a turn and you are not
allowed to write the answers on a piece of paper and then
copy it onto the board. Instead you can have helpers telling
you what to write.
Have fun!

17. Open the brackets using Present, Past or Future
Simple tense.

1) I (to go) to the university at eight o'clock every day.
2) | (to go) to the university at ten o'clock yesterday. 3) I (to
go) to the university at twelve o'clock tomorrow. 4) | (not to
go) to the lab every day. 5) I (not to go) to the lab yesterday.
6) I (not to go) to the lab tomorrow. 7) You (to make)
experiments every day? 8) You (to make) experiments
yesterday? 9) You (to make) experiments tomorrow? 10)
When you (to leave) home for university every day? 11)
When you (to leave) home for university yesterday? 12)
When you (to leave) home for university tomorrow? 13) My
brother (to go) to work every day. He (to leave) home at a
quarter past eight. He (to walk) to his office. He (not to take)
a bus. Yesterday he (not to go) to work. Yesterday he (to get)
up at nine o'clock. 14) What you (to buy) at the shop
yesterday? - | (to buy) a note book. 15) Yesterday my father
(not to read) scientific articles because he (to be) very busy.
He (to read) scientific articles tomorrow.
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17. Read chemical formulae and equations. You can
find some information on how to read them in the appendix at
the end of this text book.

N 204 (—>2N02
CuSO, —Cu**+ SO42'(z[HccouHauH$I coJieit)

H H

|

H-C-C-H (C,Hs) (5tan)

H H
C+ 0, —-CO,
ZnCl, + H,SO4—ZnS0O,4 + 2HCI
Zn + 2HCl—ZnCl; + H,1

18. Read the text
T e A famous chemist
Alfred Nobel was born
on October 21st, 1833 in
Stockholm, Sweden.
History shows that the men
in his family were mostly
3 engineers and businessmen
B and Alfred was quick to
follow in their footsteps. In

1842, Alfred and his family
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moved to St. Petersburg where his father, Immanuel Nobel,
had built a factory for armament a few years earlier. His
father manufactured equipment for the Tsar’s army where he
made good profits. All his life Alfred showed a lot of wit
especially in his ability to quickly master foreign languages;
he mastered four foreign languages. Alfred also showed great
intelligence in natural sciences, especially in chemistry.

In 1850 he went abroad to study chemical engineering.
He travelled to Sweden, France, Germany and the United
States before returning to Sweden in 1863. There he devoted
most of his time to the study of explosives. In particular, he
was interested in the safe manufacture of a compound called
nitro-glycerin. Nitro-glycerin is a highly unstable explosive.
Nobel was interested in it mainly because his brother Emil
was killed in an explosion caused by the substance. He added
the nitro-glycerin into silica. This made the compound safer
and easier to manipulate. In 1867 he perfected the science and
called it dynamite. Dynamite was what made Nobel one of
the most famous chemists in history. Dynamite was then used
all over the world for blasting tunnels, building railways,
roads and cutting canals. Nobel went on to create many other
kinds of explosives and his work was recognized all over the
world. He even received an honorary award from the Royal
Swedish Academy of Sciences. They recognized his
inventions which were of practical use to mankind. This
award drove him to achieve many other science awards.

In the 1870°s and 1880°s Alfred was able to build some
factories all over Europe that were used in the manufacturing
of explosives. By the time Nobel died he had registered over
355 patents.
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The final version of Nobel’s will stated that all of his
fortune should be reserved for presenting annual awards in
the fields of chemistry, physics, medicine, literature and
peace. An economics prize was also added later. Nobel died
at his home in San Remo on December 10th, 1896 and was
buried in Stockholm, Sweden. The contents of his will
became known after his death. With this generosity and
selflessness, Alfred Nobel founded the Nobel Prizes which
have inspired and motivated many people in different fields.

19. Give Russian equivalents to the following phrases.
Make the sentences of your own with them.

Quick to follow in somebody’s footsteps, a factory for
armament, make good profits, a lot of wit, master foreign
languages, go abroad, safe manufacture, a highly unstable
explosive, easy to manipulate, perfect the science, an
honorary award, recognize the inventions, practical use to
mankind, all over Europe, different fields.

20. Make the questions of different types covering the
content of the text.

21. Pros and Cons discussion: Think about pluses
and minuses of discovering dynamite. Discuss with your
group mates and make a conclusion about it.

22. Chemistry is a fascinating science, full of unusual

trivial Here are some fun and interesting chemistry facts for
you. Add your own ones.
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> If you pour a handful of salt into a full glass of water,
the water level will actually go down rather than overflowing
the glass.

» A pure element can take many forms. For example,
diamond and graphite both are forms of pure carbon.

» Lightning strikes produce Os, which is ozone, and
strengthen the ozone layer of the atmosphere.

» The element Californium is often called the most
expensive substance in the world (as much as $68 million for
one gram.)

» Hydrogen is the most abundant element in the

universe, while oxygen is the most
abundant element in the earth's

98
atmosphere, crust, and oceans (about
49.5%).

Californium .
(257) [1] I > Helium balloons float because
helium is lighter than air.

» Most of the human body is made up of water, H,0O,
with cells consisting of 65-90% water by weight. Therefore, it
isn't surprising that most of a human body's mass is oxygen.
Carbon, the basic unit for organic molecules, comes in
second. 99% of the mass of the human body is made up of
just six elements: oxygen, carbon, hydrogen, nitrogen,
calcium, and phosphorus.

» Gallium is a metal which melts on palm of the hand,

due to its low melting point (29.76 °C).
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» Astatine is the rarest element on Earth (approx 28g in
the Earth's entire crust.)

» A rubber tire is actually one single giant molecule.

23. Translate the text into English.

HUctopus xumuu

OCHOBBI XMMHHM BO3HHUKJIM €LIE CO BPEMEH MOSBICHUS
YeJI0BeKa pasyMHOro. IIoCKOIbKy 4YelmoBeK BCerna Tak WU
MHa4Ye HMeEJ JEJI0 ¢ XMMHYECKMMH BEIIECTBAMH, TO €r0
IIEPBBIE JKCIEPUMEHTHl C OTHEM, NPUTOTOBJICHUEM IIHIIH
MO>HO Ha3BaThb OCHOBOM IpaKTHU4ECKOM XxuMuH. [locrenenno
IIPAaKTUYECKUE 3HAHMS HAKAIUIMBAINCh, U B CaMOM Hadale
pa3BUTHA LUBWIM3ALNN JIIOAU YMEIU TOTOBUTH HEKOTOPHIE
Kpacky, siapl M JIeKapcTBa. BHaudane 4ermoBeK HCIIOJIb30Ball
OMOJIOTUYECKUE TMPOIECChl, Takue, Kak OpOoXKeHHe, HO C
OCBOCHMEM OIHS Hadaj HCIIOJIb30BaTh IPOLECCHl TOPEHUH,
CIUIaBJICHUS. Hcnonp3oBannce OKHCIIUTEIBHO-
BOCCTAHOBUTENBbHBIE PEAKLMK, HE MIPOTEKAIOIIHE B KUBOU
IIPUPOJIC — HAIPUMEDP, BOCCTAHOBIECHHUE METALNIOB M3 HX
COCIMHECHUM.

24. Make a report or presentation about the famous
chemist you know. Find out about their discoveries and their
importance for humankind. Tell it to your group and vote for
the most interesting report/ presentation.

25. Describe any chemical experiment you have recently
carried out in details.
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Unit 6
Biology

How long have you been studying biology? Do you like
biology and why?

What branches of biology do you know? Which one is
your favorite?

1. Read the first paragraph of the text and try to answer
the questions given.

2. Read the whole text about biology and translate.
The Science of Life

How can there be seedless
grapes, and how do they reproduce?
Why is carbon monoxide extremely
poisonous? Why can't you tickle
yourself? What causes the smell after
rain? How do vitamins work? What's
all this fuss about stem cells? What's
make us yawn? Why are frogs growing extra legs out of their
legs? Which came first, the chicken or the egg?

Biology is the study of living things and their vital
processes. Because biology covers such a broad area, it has
been traditional to separate the study of plants (botany) from
that of animals (zoology), and the study of structure of
organisms (morphology) from that of function (physiology).
Despite their apparent differences, all the subdivisions are
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interrelated by basic principles, so current practice
investigates those biological phenomena that all living things
have in common. The advancement of knowledge and
technology has resulted in further categorizations that
include: cell biology, population biology, ecology, genetics,
biochemistry, molecular biology, microbiology, physical
anthropology, etc.

The foundations of modern biology include four
components: cell theory that life is made of fundamental units
called cells; evolution, that life is not deliberately designed by
rather evolves incrementally through random mutations and
natural selection; gene theory, that tiny molecular sequences
of DNA dictate the entire structure of an organism and are
passed from parents to offspring; and homeostasis, that each
organism’s body includes a complex suite of processes
designed to preserve its biochemistry from the entropic
effects of the external environment.

It is not known when the study of biology originated,
but it can be safely assumed that early humanoids had some
experimental knowledge of the animals and plants around
them. One's very survival relied on the recognition of
poisonous plants and on the basic understanding of the habits
of predators. Many of the earliest records of biology come
from the bas-reliefs left behind by the Assyrians and
Babylonians. There is growing evidence from China and
India as early as 2500 BC that there were general practices of
therapeutic healing, silkworm use to produce silk, biological
control of crops, and agricultural cultivation.

With the arrival of Greek civilization, the study of
biology shifted dramatically to a belief that every event has a
cause and that a particular cause produces a particular effect.
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These philosophers of science assumed
the existence of a natural law governing
the universe. Although they established
the science of biology, their greatest
contribution to science was the idea of \,_
rational thought.

The basic picture in biology has stayed roughly the
same since DNA was first imaged using x-ray
crystallography in the 1950s, although there are constant
refinements to the details, and life is so complex that it could
be centuries or even millennia before we begin to understand
it in its entirety. But it should be made clear that we are
moving towards complete understanding: life, while complex,
consists of a finite amount of complexity that only
appreciably increases on relatively long timescales of
hundreds of thousands or millions of years. Evolution, while
creative, operates slowly.

In recent years, much excitement in biology has
centered on the sequencing of genomes and their comparison,
called genomics, and the creation of life with custom-written
DNA programming, called synthetic biology. These fields are
sure to continue grabbing the headlines in the near future.

Vocabulary
botany (n) contribution (n)
cause (n) dictate (v)
cell theory establish (v)
complex (adj) evolution (n)
complex suite evolve (v)
consist of (v) finite amount
constant (adj) foundation (n)
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fundamental unit recognition (n)

gene theory refinement (n)
homeostasis (n) rely on (v)

in common separate(V)
morphology (n) shift (v)

natural selection subdivision (n)
offspring (n) survival (n)

operate (V) vital processes
physiology (n) x-ray crystallography
preserve (V) zoology (n)

3. Give the Russian equivalents:

A broad area, apparent differences, biological
phenomena, the foundations of modern biology, random
mutations, tiny molecular sequences of DNA, a complex
suite of processes, early humanoids, poisonous plants, the
habits of predators, growing evidence, therapeutic healing,
every event has a cause, a natural law, greatest contribution,
rational thought, constant refinements to the details, complete
understanding, finite amount of complexity, sequencing of
genomes, custom-written DNA programming.

4. Translate these sentences using your vocabulary.

1) MBI cMmoTpenu Tmepeaadyy O TOM, KaK YUCTHTh H
paszoensimp Ha CETMEHTHI IINTPYCOBEIE.

2) Hame Temo — 3TO crodwcubiti HaOOp OPTaHMYECKUX
MOJICKYIL.

3) DTOT yHUKAIBHBIA TUETUICCKAN MPOIYKT YKPEIUISET
UMMYHHTET ¥ CHOCOOCTBYET HOPMAIIU3AIUKN  JHCUSHEHHO
BAJICHBIX NPOYECCO8 B OPTaHU3ME.
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4) CriocoboM  Gbloicuanusi TEPBOOBITHOTO YEJIOBEKA
CTaJI0 YyBCTBO €ro MOPOJHEHUS C IPUPOJHON CTUXHUEH.

5) Ha nexmum Mbl y3HAIM, YTO MOCIEAOBATEIHHOCTD
JHK onpeoensiem cTpykTypy BCero opraHusma.

6) YdeHble HalLIM OMOJOTHYECKYIO NpUyUH) TOTO, YTO
KCHIIUHBI HAXOST CIOKOMHBIX, COOpAaHHBIX MYXKYHMH OoJiee
MIPUBJIEKATEIHLHBIMHU.

7) IloctaHoBKa © NOCMOSIHHOE YMOYHeHue TeleH
JESITENIbBHOCTH BBI3BIBAIOT, MOJIJEPKUBAIOT U MEPEKIIOYAIOT
BHUMAaHHE.

8) Penmeenosckas  Kpucmannoepaghus — MCIONB3YeT
PEHTT€HOBCKHME JIy4yd Il BBISIBICHUS  MOJIEKYJSIPHOU
CTPYKTYpPbI KpUCTAJLJIA.

9) Muxawn BacuibeBud JIOMOHOCOB BHEC 02pOMHbLLL
6Kkn1a0 B pa3BUTHE Hayku B Poccum.

5. Answer the following questions based on the ideas
from the text.

1) What is biology?

2) How is biology traditionally separated?

3) How are the subdivisions of biology interrelated?

4) What components do the foundations of modern
biology include?

5) When did the study of biology originate?

6) Who were the first people having biological
knowledge?

7) Where did the first records about biology come
from?

8) What practiced in China in 2500 BC?

9) What did Greek civilization bring to biological
knowledge?
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10) When did the picture in biology become stable?

11) When will we probably understand the biological
entity?

12) What is the most developing modern area of
biology?

6. Which of these statements are true and which are
false? Correct any statements that you think are false.

1) Biology is the study of living things and their vital
processes.

2) All the subdivisions of biology are interrelated by
chemical structures of organisms.

3) The foundations of modern biology include five
components.

4) Cell theory says that life is not designed by
mutations and natural selection

5) Gene theory says that our genetic structure is passed
from parents to offspring.

6) We definitely know when the study of biology
originated

7) The earliest records of biology come only from
China.

8) With the arrival of Greek civilization people started
to believe in the idea of rational thought.

9) The basic picture in biology has stayed stable since
x-ray crystallography was used in Russian hospitals.

10) Evolution operates fast.

11) Synthetic biology deals with new agricultural
products.
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7. Make a plan of this text. Add key words to your
plan if necessary. Retell this text using your plan.

8. Write all your associations with the words:
1) Botany

2) Zoology

3) Morphology

4) Physiology

9. Use colored pencils to draw out an educative poster.
Write down about any biological process that you know, for
example, the process of biosynthesis. Try to make it simple
and educative.

10. The Preposition. Fill in the blank spaces with the
prepositions of time in, on, at where necessary.

1) 1 usually finish work early __ Friday. | don't work
___the weekend. 2) Let's meet __ five __ Sunday, July 14.
3) | am busy  the moment. Come __ ten minutes' time,
please. 4) There was a boat race in Southampton ___ Easter
Day. A lot of people usually come there __ Easter to see the
race. 5) Can you imagine what the world will be __.the year
2100? 6) When will you have your holiday,  winter
or___summer? — I'll have it late ___ August. 7) We started
the off _ midnight and reached the place of destination
___twelve hours ___noon. 8)I was in France at the
conference _ 2016. _ that time | was working as a lab
assistant. 9) _ the age of sixteen he started his first research.
10) _ the day of defending his dissertation he got up
___dawn. 11) You must come and start doing electrophoresis
___next Thursday. Are you free _ Thursday? 12) | received
a lot of presents __ my birthday. 13) Jean-Baptist Lamark

89



lived and worked _ the Middle Ages. 14) _ every day he
got up early _ the morning and went to bed late __ night.
15) _ the 19" century many people died of cholera and
smallpox.

11. Fill in the blank spaces with prepositions of place
at, in, on.

1) Excuse me, can you tell me where the conference hall
iIS? — Turn___ the right__ the roundabout. It's __ the
corner of the square. 2) Their research institute is __ the
south coast of France. 3) He lives ___ the tenth floor ___ the
centre of the city. 4) There was a black spot ___ the back of
the refrigerator. 5) There were no vacant chairs to sit ___ so
he sat ___ the armchair __the corner. 6) Do you know that
Englishmen drive ___ the left? 7) Look, how many stars there
are __ the sky! 8) I'm going to the conference __ the Central
Conference Hall tomorrow. 9) The delegation was met
the airport. 10) | don't want to sit ___ the back row, let's sit
___the front. 11) At first he didn’t notice his name __ the
list, but then he found it ___ the bottom of the page. 12)
my way home | saw Helen. She was standing__ the bus
stop. 13) She did not want anybody to see her, so she sat
___the back of the car. 14) Our colleagues were _ the
restaurant yesterday. There were a lot of delicious things
the menu.

12. Fill in the blank spaces with the appropriate

prepositions where necessary.
1). I’d love to be able to visit every country the
world. 2) “Is there a bank near here?” “Yes, there’s one
the end of thisroad.” 3)  Tim is away at the moment.
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He’s holiday. 4) You’ve got a dirty mark _____ your

cheek. Have a look the mirror. 5) We went a

party Linda’s house on Saturday. 6) Bombay is
the west coast of India. 7) Look at the leaves

the tree. They’re a beautiful color. 8) “Have you ever been

Tokyo?” “No, I’ve never been Japan.” 9)
Mozart died Vienna in 1791 the age of 35. 10)
“Are you this photograph?”  “Yes, that’s me,
the left.” 11) We went the theatre last night.
We had seats the front row. 12) “Where’s the light
switch?”  “It’s the wall the door.” 13) What
time did you arrive the party? 14) | couldn’t decide
what to eat. There was nothing ___ the menu that | liked. 15)
We live a tower block. Our flat is the fifteenth

floor.

13. Fill in the blank spaces in the sentences with the
prepositions given below.

above across against among around behind
towards
below beneath beside onto over  outof

1) The cowboy leant the bar in the saloon,
drinking a beer. 2) She took her purse her bag and
paid the taxi driver. 3) Our cat just loves to curl up
the fire and go to sleep. 4) The view from the top of the
mountain was breathtaking. We could see the town and the
river us, and people who looked like ants. 5) Last
night the temperature fell to three degrees zero. 6) The
burglar heard a noise coming from upstairs, so he hid
the curtains. 7) The dog jumped my lap, and settled
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down for a good sleep. 8) The hunter froze as the tiger started
running ___ him. He had nowhere to hide. 9) She has
beautiful works of art all __ her house, even in the kitchen
and the bedroom. 10) These days, politicians like to walk
_____the crowds, shaking hands and saying one or two words.
11) He climbed the wall and ran the field. 12)
The plane took off and was soon flying the clouds.

14. Do you know what cytology is and what it studies?
Is the kernel of a cell a subject of cytology? Why is
knowledge of cytology necessary? Where can this knowledge
be applied?

15. Read this text and translate it.
Cytology as a science

Cytology means "the study of cells". Cytology is that
branch of life science, which deals with the study of cells in
terms of structure, function and chemistry. Based on usage it
can refer to cell biology.

Cell biology is a scientific discipline that studies cells —
their physiological properties, their structure, the organelles
they contain, interactions with their environment, their life
cycle, division and death. This is done both on a microscopic
and molecular level. Cell biology research encompasses both
the great diversity of single-celled organisms like bacteria, as
well as the many specialized cells in multicellular organisms
such as humans.

The cell is the functional basic unit of life discovered by
Robert Hooke. It is the smallest unit of life that is classified
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as a living thing, and is often called the building block of life.
Some organisms, such as most bacteria, are unicellular
(consist of a single cell). Other organisms, such as humans,
are multicellular. Humans have about 100 trillion cells; a
typical cell size is 10 micrometers and a typical cell mass is
1 nanogram. The largest known cells are unfertilized ostrich
egg cells, which weigh 3.3 pounds — it’s about 1.5 kg.

The cell theory, first developed in 1839 by Matthias

Jakob Schleiden and Theodor Schwann, states that all
organisms are composed of one or more cells, that all cells
come from preexisting cells, that vital functions of an
organism occur within cells, and that all cells contain the
hereditary information necessary for regulating cell functions
and for transmitting information to the next generation of
cells.
The word cell comes from the
Latin cellula meaning a small
room. The descriptive term for
the smallest living biological
structure was coined by Robert
Hooke in a book he published
in 1665 when he compared the
cork cells he saw through his
microscope to the small rooms
monks lived in.

The cell consists of different proteins. Each type of
protein is usually sent to a particular part of the cell. Most
proteins are synthesized by ribosomes in the rough
endoplasmic reticulum. This process is known as protein
biosynthesis.

Appreciating the similarities and differences between
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cell types is particularly important to cell and molecular
biology as well as to biomedical fields such as cancer
research and developmental biology. Therefore, research in
cell biology is closely related to genetics, biochemistry,
molecular biology, immunology and developmental biology.

16. Give the English equivalents to the following
phrases.
MHOrOKJIETOYHBIE OpPraHu3MBbl, MOJICKYJIsIpHast

Ouosorusi, IeieHue, KIeTKa, HACIEACTBEHHAs WH(pOpMAIHs,
OpraHejUibl, SAWIEKJIETKAa, MCCIEJOBaHUE paka, paszel
(HaykH), UMETh J1e0 ¢, OaKTepuH, MOJIEKYJISIpHBI YPOBEHb,
LUTOJIOTHS.

17. Translate the sentences into English using the words
you learned.

1) Buonoeus knemxu — pas3zien OHOJOTUY, U3yJaIONIHIA
JKUBBIE  KIIETKH, HMX  OpPraHoWabl, = HUX  CTPOCHHUE,
(GYHKIIMOHUPOBAHUE, TPOIECCHl KIETOYHOTO PAa3MHOKEHUS,
CTapeHHs U CMEPTH.

2) BaXHEWUIIIUM  JIOTIOJTHCHUEM  KJIEMOYHOU  MmMeopuu
SIBUWJIOCH YTBEPKICHUE 3HAMEHUTOTO HEMELIKOTO
HATypaJuCTa, YTO Kaxaas KIeTka oOpa3yeTcsi B pe3yibTaTe
oelleHus IPyrou KIETKHU.

3) buonoeuss pazeumuss — pasfen  COBPEMEHHOM
OMONOTHH, UW3YYAOIIHA  TPOIECCHl  MHIUBHUIYATHHOTO
pa3BUTHUS OPraHU3MA.

4) bnaromapsi JTOCTIXKCHHSIM B OOJIACTH UMMYHOLO2UU
CO3JIaI0TCS HOBBIE TEXHOJIOTUHU IS JUATHOCTUKU W JICUECHUS
3a00JIeBaHMIA, POU3BOACTBA U MPUMEHEHHUS JICKAPCTBEHHBIX
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IIpenaparos.

5) Hano paccmarpuBarh  JaHHBIA — [polecc  Ha
MONEKVIAPHOM YPOGHE.

6) JKusnennwiti yuxn — 3aKOHOMEpPHas CMEHa BCeX
MOKOJICHUM, XapakTEepHBIX [UIsi JAaHHOTO BHUAA JKUBBIX
OpraHU3MOB.

18. Answer the question according to the text.

1) What is cytology?

2) Is cytology and biology of a cell the same science?

3) What does cell biology study?

4) Who discovered the cell?

5) Is a cell the smallest unit of life?

6) Give examples of unicellular and multicellular
organisms.

7) What are the largest known cells to man?

8) Who developed the cell theory?

9) Where does the word cell come from?

10) What is inside a cell?

11) What is biosynthesis?

12) What sciences are closely related to the cell
biology?

19. Write down the words given in the correct order to
make a sentence:

1) that studies cells / is / scientific / a / cell biology /
discipline

2) basic / the / cell/ life / functional / of /is/ the / unit

3) of / called / life / the cell / often / the building block /

4) and / 10 / mass / a / typical / size / nanogram / is / a
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cell /is/ 1/ cell / um / typical

5) for / that / the next / functions / and / regulating / all /
the / information / contain / for / cell / hereditary / to /
necessary / generation / cells / cells / information / of /
transmitting

6) provide / differences / these / unifying / similarities /
and / theme fundamental / a

20. Find and write down the sentences expressing the
main ideas of each paragraph of the text.

21. Draw a structure of an animal cell, name its parts
and explain their functions.

22. Read and translate the text.
Buasbi T-numpounrtos

OTa rpymnmna KJIETOK COCTOMT U3 HECKOJbKUX BHJIOB,
TaK)Ke Ha3bIBaGMBIX CcyOmomyisiusiMu JnMmponutos. Jlonroe
BpeMsl BBIJCISUIM TOJBKO TPU UX BUJA: 3TO T-TUMQOIUTHI
XeNnepbl, KUUiepbl U cyrnpeccopbl. OgHaKO B MOCIEIHHE
rogel, HaumHas ¢ 1990-2000-x, mpexacraBienne 00 WuX
CYLIECTBYIOUIUX PA3HOBUAHOCTSIX MPETEPHEIO OUYEPEAHYIO
Tpancdopmanuio. [IoMUMO U3BECTHBIX KIIETOK, CIICIIUATUCTHI
ONpENEIWIN CYIIECTBOBAHUE JPYTUX THUIMOB: T-KJIETOK
MaMSTH U KIETOK-aMIUTH()UKATOPOB.

Hawnbonee n3yueHbl Ha CETOMHSAIIHUN JeHb T-Xenmepsl.
3ajaya XeNmepoB Ha TMEPBBIM B3MISLA TOXE JOBOJIBHO
O4YeBHHA. DTO KJIETKA-IIOMOIITHUKHA («help» 3HAYNUT
«1oMoratb»). A KOMy WJIM dYeMmMy OHM mnomorarr? OHH
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WHIYLUPYIOT,

CTUMYJIUPYIOT
VMMYHHBIA OTBET: IOJ
170 BIIMSIHUEM
YCUJIMBAIOT CBOIO
paboty
LIUTOTOKCHUYECKHE
JTUMQOLUTHI. Taxxe
XeJepsbl nepenarT
UH(POpPMAITIIO 0

OPUCYTCTBHUH B  Tele
qyKepogHoro 6enka B- T-helper

TUMQOIUTaM, KOTOPHIE

BBIJICIISIIOT TPOTHB HHUX 3allUTHBIE aHTUTena. Hakowerr,
XEJmepbl OKa3bIBAIOT CTHMYJHPYIOIIEEe NecTBHE Ha padoTy
(aronuToB, TIaBHEIM 00Pa30M MOHOIIUTOB.

23. Make an educative poster about different types of
cells: red blood cells, muscle cells, fat cells, nerve cells, brain
cells, skin cells etc. Say where these cells can be found in the
body of a human/animal/plant. Describe their shape and
functions.

24. Creative project “A Fantastic Cell”

Think of an imaginary cell with new functions non-
existing in real life. Describe your cell. What does it look
like? What properties does it have? What organisms could it
probably exist in?

23. Write an argumentative essay on the following
topics:
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eMe as a future famous biologist.

eNew branches of biology and their impact in the future
life.

e The future of cytology.

eHow cytology can help the mankind?
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Unit 7
Embryology
What does embryology study?
How is an embryo developing? Do you know any of the
stages?
What is a zygote?
1. Read this text and translate it.

What is Embryology?

Embryology is the study of
the formation of life, part of the

studies with which
developmental biology §
concerned. Developmental

biology examines how all forms
of life begin, and how they
develop into fully formed and
functioning organisms.
Embryology looks at the
very beginning of life from the
one-celled organism, egg or sperm. Embryologists examine
fertilization and track the development of the embryo until it
bears a resemblance to its progenitors. For example, in human
conception, embryologists would be interested in both sperm
and egg, and the meeting of the two, and then would follow
egg implantation and the growth of an embryo until it reaches
the fetal stage. So in humans, the study of an embryo would
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last until about the second month of a pregnancy.

Avristotle was one of the first to champion the theory of
epigenesis, the concept that life forms develop into complex
organisms from fertilization. This was not a popular concept
and was largely discarded in favor of the theory of
preformation, which suggested that each human sperm was
already a person in waiting. In the mid-18th century, Caspar
Fredriech Wolff again set forth the concept of epigenesis.
Through his study of chick embryos, Wolff realized that the
body of an organism has stages of development. Through
vivisection, he observed the complexity of specific organs
and contended that their development could not simply have
occurred spontaneously, but must have developed over time.

Later scientists followed his studies, and with the
development and subsequent improvements of the
microscope, Wolff's theories were found to be quite accurate.
Wolff is credited as the "Father of Embryology,” even though
he did not first conceptualize epigenesis. Today, the theories
of embryology are easier to prove because of the accuracy
with which we can examine DNA codes within a cell.

There are several practical applications of embryology
in the modern world. Embryology has given doctors the tools
to create fertilized eggs for in vitro implantation. Embryology
can also identify risk factors for serious genetic conditions
within the fertilized egg and select the most viable eggs for
implantation. The study of embryology has led directly to the
concept of cloning, either for a whole organism or parts of an
organism.

Vocabulary
accuracy (n) application (n)
accurate (adj) bear (v)
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complexity (n) in vitro

concern (V) microscope (n)
developmental biology observe (V)

doubt (v) occur (v)

egg (n) pregnancy (n)
embryo (n) progenitor (n)
embryologist (n) reach (v)

examine (v) resemblance (n)
fertilization (n) theory of epigenesist
fetal stage theory of preformation
field (n) tool (n)

formation (n) track (v)

growth (n) vivisection (n)

implantation (n)

2. Translate the sentences into English.

1) Dmbpuonoeuss — 3T0 HayKa, U3ydaromias pa3BUTHE
3apobIIia.

2) 3apooviwem Ha3BIBAIOT JTIO00M OpraHU3M Ha paHHUX
CTaUsAX Pa3BUTHUS JI0 POXKIACHUS WM BBUTYIUICHUS, WIH JI0
MOMEHTA POPACTAHHS.

4) Paznu4aroTr amOpuonocuto HCUBOMHLIX U HeloseKa U
IMOpUOLO2UIO paceHUll.

5) MHorue ydeHble HE COMHeB8aromcs B NCTHHHOCTH
JAHHOTO TPEATIOIOKEHUS.

6) Bo Bpems wuccienoBaHus y4deHble OOHAPYKUIU
KOMMHTHPOBaHHY0 (COMmited) kieTky-npedwecmeennuxa.

7) Ha cmaouu 3apooviuia MOXHO OIEHUTh Ka4eCTBO
»MOpHOHA 10 CTeTeHU (parMeHTalny.

8) Onnooomeopenue — 3TO CIIOKHBIA OUOIOTUYCCKHIA
mporecc.
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3. Use your English-English dictionary and write down
the definitions of the following words:
Cloning, fetal stage, fertilization, pregnancy, in vitro.

4. Read the text carefully again and say which
statements are true to the fact or false.

1) Cytology is the study of the formation of life.

2) Embryology looks at the very beginning of life from
the multi-celled organism, egg or sperm.

3) Embryologists examine fertilization.

4) So in humans, the study of an embryo would last
until about the first month of a pregnancy.

5) Caspar Fredriech Wolff was one of the first to
champion the theory of epigenesis.

6) Wolff realized that the body of an organism has
stages of development.

7) Aristotle is credited as the "Father of Embryology,"”
even though he did not first conceptualize epigenesis.

8) Today, the theories of embryology are easier to prove
because of the accuracy with which we can examine RNA
codes within a cell.

9) Embryology has given doctors the tools to create
fertilized eggs for in vivo implantation.

5. Talk about the facts you found out in the text. What
facts surprised you and what facts did you not know about
before? Can you add any other information about the
embryology?

6. Make a plan of this text. Add key words in it if
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necessary. Retell this text using your plan and adding the
information you found about embryology.

7. Choose one of the following topics you like for the
presentations and make it with your partner. Talk about the
history, development and new achievements in these fields.

e Ontogeny

eEmbryogenesis
ePrenatal development
eEpigenesis

e Developmental biology
e Morphogenesis

8. Remember the pronouns and choose the correct form
of them in the brackets.

1) What color is the litmus paper? It is so far that | can't
see (it's/its/it) color. 2) They rarely drive to (their/them/
theirs) lab. They live near (it's/it/its). 3) Look at (me/
mine/my) new set of test tubes. Do you like (it/them/its)? 4)
These books are (her/hers). Give (them/their/theirs) to (hers/
her). 5) Do you like (you/your/yours) new equipment? — Oh,
(it's/it/its) has never let me down yet. 6)(Theirs/Their/ Them)
work is much more difficult than (you/yours/ your) or
(me/mine/my). 7) Why are (you/your/yours) sitting here? It is
not (you/your/yours) desk, it is (me/ mine/my). 8) This
colorimeter of (her/hers/she) is always out of order. — But so
is (you/your/yours)! 9) She has not read a line of
(you/your/yours), how can she criticize (you/your/yours)
books? 10) The clock has stopped. Something may be wrong
with (it's/it/its) spring.
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9. Translate the sentences into English.

1) Ktro caenan sto uccnenoBanue? — 210 . 2) Mot
TECTOBBIN 0Opaser crpasa, a Ux — cieBa. 3)Mx pe3ynbrarsl
JKcliepuMeHTa BepHee Hammx. 4) Kak 30ByT Baiero
kposinka? — Ero 30ByT bopuc. 5) B aToM paiione nocrpoena
HOBast Jaboparopus. Ee momans Oomee Tpex ThICAY
KBaJIpaTHBIX METPOB. 6) D10 Bama yawma [lerpu, a 3To ero, HO
rjae xe Mosi? 7) OHa B3sjia MOM MPOOUPKU BMECTO CBOMX. 8)
Campiii nyuymmii miaH — Baml. 9) Usio pabotry Oynyr
npoBepsatb — Jxona wmimu Koar? 10) Ee uenrpudyra
HeOOoJIb1Iast, HO MOTOP Y HEE MOILHBIM.

10. Open the brackets and give the comparative or
superlative degree of the following adjectives and adverbs.
Add articles if necessary.

1) That is (incredible) story | have ever heard. 2) It is
not always (bright) students who do well in tests. 3) | think,
cotton shirts are much (comfortable) to wear! 4) Which is
(deep), Lake Michigan or Lake Superior? 5) She is far (self-
confident) than she used to be. 6) (tall) man among the guests
is a basketball player. 7) I like both of them, but I think Kate
is (easy) to talk to. 8) As for this experiment, coomassie blue
is (useful) than the other dyes. 9) She has a lot of fundamental
works to read, but (sad) thing of all is that she does not know
what to start from. 10) Has your research failed? You look a
lot (sad) than you did last time | saw you.

11. Translate the sentences into English using the
correct degree of comparison.

1) Bo3bmute 3Ty KOpoOKY peareHTOB, OHA Jie2ue BallleH.
2) Ha nexuuu 1o 300JI0THU MpENofaBaTeb MPUBOAUT camble
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unmepecuvle TnpuMepnl. 3) UrTo Haxogutcs Odanvuie:
XONOAWIBHUK wian ueHtpudyra? 4) S nymaio, 49To Bam
aCCUCTEHT cmapuie MEHs,, HO MoJ0dce Bac. 5) DTo camwblil
mananmauesll CTYJEHT B Hamed rpynmne. 6) XoTs y Hac
ObUTO camoe cmapoe 00OpyHOBaHHUE, HAII OMBIT yAAJCS. 7)
I'ne o6nuocatiwee mouroBoe otaenenue? 8) Ilocneanwmii
oOpa3zer ObUT camblil YOauHblil.

12. What areas of physiology do you know about? Do
you study physiology? Read the text.

Physiology of plants and animals

Although you may place organisms without difficulty in
either the plant or the animal kingdom, it is essential to know
the basic differences between these two groups. That's why
we can distinguish physmlogy of plants and animals.

z Plant physiology. It is a
subdiscipline of botany
concerned with the
functioning, or physiology
of plants. Closely related
fields include plant
morphology (structure of
plants), plant  ecology
(interactions  with  the

environment),
photochemistry
(biochemistry of plants), cell biology, and molecular biology.
The scope of plant physiology as a discipline may be divided
into several major areas of research.
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First, the study of photochemistry (plant chemistry) is
included within the domain of plant physiology. To function
and survive, plants produce a wide array of chemical
compounds not found in other organisms. Photosynthesis
requires a large array of pigments, enzymes, and other
compounds to function. Secondly, plant physiology includes
the study of biological and chemical processes of individual
plant cells. Plant cells have a number of features that
distinguish them from cells of animals, and which lead to
major differences in the way that plant life behaves and
responds differently from animal life. Thirdly, plant
physiology deals with interactions between cells, tissues, and
organs within a plant. Different cells and tissues are
physically and chemically specialized to perform different
functions. Fourthly, plant physiologists study the ways that
plants control or regulate internal functions. Like animals,
plants produce chemicals called hormones which are
produced in one part of the plant to signal cells in another
part of the plant to respond. Finally, plant physiology
includes the study of how plants respond to conditions and
variation in the environment, a field known as environmental
physiology.

Animal physiology. It is the study of animal functions.
Animal physiology is subdivided into the four main parts,
such as general physiology, special physiology, comparative
physiology and age physiology.

General physiology deals with the analysis of such
universal and important processes as blood circulation,
metabolism, respiration etc. Special physiology applies
general physiological principles in order to investigate
characteristics of a particular animal species. Comparative
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physiology concentrates on similarities and differences of
physiological functions of various living organisms. The
problem of how physiological functions change with animal
age is of special interest to age physiology.

The main approach in animal physiology is to study the
evolutionary origins of the physiological mechanisms in order
to understand the significance of these mechanisms for
modern animals. Modern physiology which is based on
chemical, physical and anatomical methods investigates
biological organization of the animal body at different levels,
that is, cells, tissues, organs.

One of the parts of special physiology is devoted to
farm animal physiology. The aim of this science is not only to
study physiological functions of the farm animal body, but to
control them in order to increase the production of eggs,
offspring, milk, meat and wool.

Other major branches of scientific study that have
grown out of physiology research include biochemistry,
biophysics, biomechanics, pharmacology, cytology as well as
genetics which are known as the biological bases for rational
animal husbandry.

13. Translate the sentences into English using the words
from the text.
1) @usuonoeuss  pacmenuit —  3TO  Hayka O
(GyHKIIMOHAIEHON aKTUBHOCTH PACTUTEIHHBIX OPTaHU3MOB.
2) CymecTByeT MHOTO 3ajad (U3HOJIOTHU PACTCHUN:
M3yYEHUE 3aKOHOMEPHOCTEMN >KU3HEAECATEIBHOCTU PACTECHHM,
pa3paboTka TEOPETUYECKUX OCHOB MOJTyYeHUS
MaKCUMAaJIbHBIX YpPOXKAa€B CEIbCKOXO3SUCTBEHHBIX KYJIBTYD,
pa3paboTKa YCTaHOBOK ISl OCYIIECTBJICHHS TMPOIIECCOB
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(doTOCHHTE3a B HCKYCCTBEHHBIX yCIOBHSIX.

3) @omocunmes — mponecc 00pa30BaHUS OPraHHYECKHX
BEIIECTB M3 YTJIEKUCIIOTO Ta3a M BOJBI HA CBETY MPH YYaCTUU
(OTOCHHTETUYECKIX TUTMEHTOB.

4) ®wuszmonorus pacTteHWid — OWOJOrMYecKas Hayka,
u3ydaronasi o0mue 3aKOHOMEPHOCTH >KHU3HEIESTeNbHOCTU
PAcCmumensHblx Op2aHusMos.

5) Ceromust  monekynsipuas  Ouonozusi — pacrioiaract
OOIIMPHBIM apPCEHAJIOM METOOB, IO3BOJIIONINX pPElIaTh
camMble IIEPEJIOBbIE W CaMble CIIOXKHBIE 3aJlayd, CTOSIIUE
rnepen y4EeHbIMU.

6) Bcs mcropus 4enoBe4eckoro oOIIEeCTBa - 3TO UCTOPHUS
ero OoprOBI 3a BBDKMBAHHE, UCTOPHS 63AUMOOCUCMEUS C
OKpydHcarouseli cpeooll.

7) Kaxnas kremxa pacmenuti TAHHOTO BUJIA CONEPIKHUT B
CBOEM #JIp€ OJAMHAKOBBIA HA0OP (MM HaOOphI) XpPOMOCOM M3
CTPOrO ONPEJEIIEHHOT0 YHCIIa PA3HBIX.

8) Lupkynayus kposu MOXET OBITh BOCCTAHOBIICHA,
HalpuMep, C INOMOUIbIO CIEAYIOMMX MHILEBBIX JO0aBOK:
Buramun C ymydmaer TOHYC COCYyIOB W B COYETAaHHH C
BUTaMUHOM E yiydmaeT sHAoTeMManbHyo (QyHKIHIO.

9) Bospacmuasi ¢usuonoeuss — paznen  (HU3HOIOTHU
9YelloBeKa U JKMBOTHBIX, M3yYAIOUIM 3aKOHOMEPHOCTH
CTAaHOBJCHHSA W pPa3BUTUS (UBHOIOTUYECKUX (YHKIIHHA
OpraHm3Ma Ha MPOTSDKEHUH OHTOTEHE3a; OT OIUIOJOTBOPEHHUS
SULEKIIETKH 10 KOHIA JKU3HH.

14. Fill in the blank spaces in these sentences:
1) Plant physiology is a subdiscipline  of
concerned with the functioning, or physiology of
plants.
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2) To function and survive, plants produce a wide
array of not found in other organisms.

3) Plant cells have a which restricts the shape of
plant cells and thereby limits the flexibility and mobility of
plants.

4) Different cells and tissues are physically and
chemically specialized to perform different

5) Like animals, plants produce chemicals called

which are produced in one part of the plant to signal
cells in another part of the plant to respond.

6) Animal physiology is subdivided into the four main

parts, such as : : and
7) The main approach in animal physiology is to study
the of the physiological mechanisms in order to

understand the significance of these mechanisms for modern
animals.

15. Match English words and phrases to their Russian
equivalents. Make your own sentences with them.

living organism KpOBOOOpaIeHne

age physiology JICYUTH OOJIBHBIX KUBOTHBIX

blood circulation JbIXaHUE

respiration npobnema, BbI3BaHHAs
HEJIOCTATOYHBIM MUTAHUEM

to cure sick animals ’KHBOI OpraHu3M

nutritional disorder CpaBHHUTENbHAS (PU3HOTOTHS

comparative physiology BO3pacTHas (U3HOJIOTHUS

16. Answer the following questions based on the
information in the text.
1) What does physiology study?
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2) What are the main parts of physiology?

3) What stimulated the development of animal
physiology?

4) What problems are of special interest to animal
physiologists?

5) What are the main principles of physiological
study?

6) How can the knowledge of physiological reactions
help to maintain healthy farm animals?

7) What sciences are based on physiology research?

8) Describe the four main parts of animal physiology.

9) What is the main approach in animal physiology?

17. Arrange the following statements in their logical
order. Explain and expand them.

- Plant physiology deals with interactions between cells,
tissues, and organs within a plant.

- Plant physiology includes the study of biological and
chemical processes of individual plant cells.

- Plant physiology is a subdiscipline of botany
concerned with the functioning, or physiology of plants.

- Other major branches of scientific study that have
grown out of physiology research.

- Plant physiology includes the study of how plants
respond to conditions and variation in the environment.

- Animal physiology is the study of animal functions.

- The field of plant physiology includes the study of all
the internal activities of plants

- The study of phytochemistry (plant chemistry) is
included within the domain of plant physiology.
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- The main approach in animal physiology is to study
the evolutionary origins of the physiological mechanisms.

18. Make a plan of this text. Add key words into it if
necessary. Retell this text using your plan.

19. Translate the text into English using the words you
have learned.

Omno0TBOPEHUE Yy BBICHIUX BHUAOB - 3TO CIUSHUE
SUIEKIETKH U criepMmaTo3ona. OHO MPOUCXOIUT B SIHIIEBOJIE.
Hawnnyumme ycioBus st 3Toro oObIYHO B Tpenenax 12 .
OCJIE BBIXOHAa dWlla W3 gUYHUKA. MHOTOUYMCIIEHHEIE
CIIEPMATO30UAbl MTPUOIMKAIOTCA K SUIEKIETKE, OKPYKAIOT
€€, BCTYINalT B KOHTAKT C €€ 000JI0UKOiA.

Onmnako B SIMIEKIETKY MPOHUKAET TOJBKO OJUH
CIIEPMATO30H/I, TIOCIIE YeTO BOKPYT SHMIICKIETKH 00pazyercs
000JI0YKa OIUIOJ0TBOPEHUS, MPEMATCTBYOIIAs
MIPOHUKHOBEHUIO JIPYTHX CHEPMATo30uAoB. B pesynbrare
CIHSIHHS JBYX SACp C TAIOUIAHBIMA HabopaMu XPOMOCOM
oOpa3yercst TUIUIOMHAS 3UTOTa (KJIETKA, KOTOpAas SBIISCTCS
OJIHOKJICTOYHBIM OpraHu3MOM HOBOT'O JTOYEPHETO
TTOKOJICHUS ).

20. Make a report on the topic below:
“What problems are animal and plant physiologists
investigating now?”

20. When applying for certain positions in Russia, as

well as jobs internationally, you may be required to submit a

curriculum vitae (CV) rather than a resume. A CV includes

more information than the typical resume, including details
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of your education and academic achievements, research,
publications, awards, affiliations, and more. Study how to
write a CV and the CV example given below. Make
conclusions about the forms of CV.

What to Include in a Curriculum Vitae

Your CV should be clear, concise, complete, and up-to-
date with current employment and educational information.
The elements that you include will depend on what you are
applying for, so be sure to incorporate the most relevant
information to support your candidacy in your CV.

« Personal details and contact information. Most CVs

start with contact information and personal data but take care
to avoid superfluous details, such as religious affiliation,
children's names and so on.

« Education and qualifications. Take care to include
the names of institutions and dates attended in reverse order;
Ph.D., Masters, Bachelors.

« Work experience/employment history. Your career
history is presented in reverse date order starting with most
recent. Achievements and responsibilities are listed for each
role.

« Skills. Include computer skills, foreign language skills,
and any other recent training that is relevant to the role
applied for.

What Not to Include
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There is no need to include your photo, your salary
history, the reason you left your previous position.

How Long Should a CV Be?

A good curriculum vitae should ideally cover no more
than two pages and never more than three. Using bullet
points rather than full sentences can help minimize word
usage.

Curriculum Vitae Example

Allen Yan
phone: (86)1338-1111-420
e-mail: yhnasa@123.com

EDUCATION

Sept. 2016-Present, Shanghai University, BE

Candidate for Bachelor in Mechanical Engineering
(ME)

« Major academic course highlights: Company Property
Management, Marketing, Technology Communication,
Information Management System, Modern Fabrication

System

« May 2017, Certified Public Accounting Training
(CPA)

EMPLOYMENT HISTORY

Dec. 2017-Present, ITT Investment, China
Application Engineer, Sales & Marketing

« Achieve sales budget goals through application

support and new industry market application research.
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« Pay visits to end users and DI for seminars and
technical presentations with salespersons or distributors while
collecting marketing information and competitor information
analysis.

July 2016-Sept. 2017, Intel Products Co., Shanghai,
China
CPU Assembly Engineer (Internship)

« Analyzed yield ratio trends, documented and solved

current problems.

« Participated in and helped oversee the training of
marketing, business process modeling, and analysis at Intel
University.

« Developed and led a project review with multi-media
animation, which was highly appreciated by department
manager.

June 2015-July 2016, GF Fund Management Co.,
LTD.
Campus Intern

« Analyzed investment principles and related financially

derived products.

« Formulated the scheme of market popularization and
network marketing.

AWARDS
2016-2017, Scholarship for Excellent Students of
Shanghai University
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2015, Ambassador of Shanghai Tennis Popularization
Prize

COMPETENCIES & INTERESTS

English Ability: intermediate competency
German Ability: 600 hours of German lessons at Tong Ji
University

Computer Skills:

« National Computer Lever 3rd Certificate (Network

Communication)

« Professional Certificate of Assistant Information
Officer (AlO).

« Fluent in: C++, VBA, Provision, JMP, AutoCAD,
3Dsmax, Photoshop, Solidworks, Aftereffect

Personal Interests:
Basketball; Speed Skating; Snooker

21. Write your own CV. You can imagine yourself as a
well-known scientist or write your CV from your own view.
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Unit 8
Biochemistry

Do you know what biochemistry studies?

What is a biomolecule?

What kind of biomolecules do you know?

What is DNA? What is RNA? What is the difference
between them?

1. Read the text about biochemistry and translate it.

Biological chemistry

Biochemistry, sometimes called biological chemistry, is
the study of chemical processes in living organisms,
including, but not limited to, living matter. Biochemistry
governs all living organisms and living processes. By
controlling information flow through biochemical signaling
and the flow of chemical energy through metabolism,
biochemical processes give rise to the incredible complexity
of life. Much of biochemistry deals with the structures and
functions of cellular components such as proteins,
carbohydrates, lipids, nucleic acids and other biomolecules
although increasingly processes rather than individual
molecules are the main focus. Over the last 40 years
biochemistry has become so successful at explaining living
processes that now almost all areas of the life sciences from
botany to medicine are engaged in biochemical research.
Today the main focus of pure biochemistry is in
understanding how biological molecules give rise to the

processes that occur within living cells which in turn relates
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greatly to the study
and understanding
of whole
organisms.

Among  the
vast number of
different
biomolecules, many
are complex and
large molecules
(called biopolymers), which are composed of similar
repeating subunits (called monomers). Each class of
polymeric biomolecule has a different set of subunit types.
For example, a protein is a polymer whose subunits are
selected from a set of 20 or more amino acids. Biochemistry
studies the chemical properties of important biological
molecules, like proteins, and in particular the chemistry of
enzyme-catalyzed reactions.

The biochemistry of cell metabolism and the endocrine
system has been extensively described. Other areas of
biochemistry include the genetic code (DNA, RNA), protein
synthesis, cell membrane transport, and signal transduction.

Researchers in biochemistry use specific techniques
native to biochemistry, but increasingly combine these with
techniques and ideas from genetics, molecular biology and
biophysics. There has never been a hardline between these
disciplines in terms of content and technique. Today the
terms molecular biology and biochemistry are nearly
interchangeable.

117



Vocabulary

amino acid give rise to (V)
biopolymer (n) govern (v)
cell membrane in terms of
transport interchangeable (adj)
complex (adj) lipid (n)
complexity (n) living matter
compose (V) metabolism (n)
content (n) monomer (n)
endocrine system nucleic acid
engage (V) occur (V)
enzyme-catalyzed protein (n)
reaction subunit (n)
flow (n) technique (n)
genetic code transduction (n)

2. Fill in the blank spaces in these sentences:

1) Biochemistry is the study of in living
organisms.

2) Much of biochemistry deals with of cellular
components such as .

3) Over the last years biochemistry has become

so successful at explaining living processes.

4) Today the main focus of pure biochemistry is in

how biological molecules give rise to the processes

that within living cells.

5) Each class of polymeric has a different set of
subunit types.

6) Is a polymer whose subunits are selected
from a set of 20 or more amino acids.

7) The Dbiochemistry of cell and the
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system has been extensively described.
8) Researchers in biochemistry use specific
native to biochemistry.
9) Today the terms and biochemistry are nearly
interchangeable.

3. Give the definitions to the given words below and
make sentences with them:
a) govern, give rise to, engage, occur;

b) protein, amino acid, carbohydrates, lipid, amino
acid, endocrine system.

4. Make 10-15 questions covering the content of the
text. Ask your group mates to give detailed answers to your
questions.

5. Retell this text based on your questions.

6. Make a report about the role of biochemistry in
modern life. Be prepared to report it to your class. You may
want to speak about the following topics:

e\What is biomolecule and what is the importance of it
eBiochemical techniques and its importance

¢\Where can biochemistry be applied in modern life

e Interesting facts about biochemistry.

7. Give definitions for the words:
Metabolism — ........

Protein—........
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Enzyme-catalyzed reaction — .......
Nucleic acid — ........
Biopolymer — ..........

8. Find the worlds from the vocabulary in the following
table.

ble|r|ja|r|ylja|r|tjylu|d]|]l
sii|c|flglh|jlk|h|{l|a|s]Ii
blijo|plo|l|jy|m|le|r|{g|q|p
t|flv|cli|w|v |z |d|gle]|s]|I
risim|infhfb{viuji|r|n|d|d
alp|r|joftie|i|n|jijo|g|]j]|f
nffll|g|ls|c|m|s| m|kja|n]|d
sjaln|lje|{ilo|i|m|i|g]|c]|b
dimju|c|ijc|n|iw|s|k|e|la|X
ulk|riwlejajo| !l |1 |t|f|d]|z
clz|l|s|d|jc/mjo|b|l|r|p|a
tlg|b|x|c|lije|t]jali|p|ly]|h
ijfolnimibjd|r|bjc|f|lojh|]

9. Study the additional terms related to biochemistry
and explain what they mean.

Chromatography

Coomassie dye

Electrophoresis

Peptides

ELISA

19G

Enzyme
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Isoelectric point
Centrifuge

Pepsin
Polyacrylamide gel
Distillated water

10. Translate the sentences using the words from the
vocabulary and the exercise above.

1) YerBeprtuuHas CTpPyKTypa O€lKa COCTOMT U3
CyObeIMHUII-TOMEHOB.

2) UDA npumeHsercss sl  Ka4eCTBEHHOTO |
KOJIMYCCTBCHHOT'O OIIPCACIICHUSA 6I/IOMOJICKy.H.

3) depMeHTH KaTaTU3UPYIOT KaK MPIMYI0, TaK H
00paTHYIO pEakIuio.

4) Tlepemadya HEpBHOI'O MMITYJIbCA HJET MOCPEICTBOM
MEAUATOPOB.

5) Xpomorpadus — MeTOJ pasaciicHus OCIKOB I10
Macce.

6) Kpacurenn KyMaccu HCIIOJIb3YEeTCsA U1
OKpAIUMBAHUS MMOJTUAKPUIAMUIHOTO TEIIS.
7) W3osnexTpudeckas TOYKA O3HA4aeT

JIEKTPOHEHTPATILHOE TIOJIOKEHHE OeITKa.

8) JluctuiuiupoBaHHas BOJA UCIOJIB3YETCS JUTSl MBIThS
71a00paTOPHON TIOCYIbI, JOOABJICHUS B PACTBOPHI U MHOTHX
JPYTUX LENSX.

9) HyxkienHOBBIE KHCJIOTBI HECYT 3aKOJIUPOBAHHYIO
uH(pOopMaLHIo.

10) IIpu MOBBIMICHUH TEMIIEPATYpPhI TEJIa YEIOBEKa [0
40° mIpOUCXOANT JIeHATYypaIus OelKa.

11. Remember Present Perfect tense. Insert the
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following markers in the correct place in the sentence and
translate them into Russian.

ever, never, for, since, already, just, yet

1) He's worked there many years, 1986, | believe.

2) | have loved anything as much as | love
biochemistry.

3) We've known Paul two years. Have you met him?

4) I've known this experiment | went to school, but I've
carried it out.

5) It’s too much! We have used two hundred pipets
and there is still a month before the new supply.

6) Have you thought of learning to fly?

7) 1 have received my exam result. It came ten minutes
ago.

12. Find the difference between Present Perfect and
Past Simple. Explain it to your group mates.

1) Barbara Lively (write) a lot of books. She
(write) her first fifteen years ago.
2) you ever (try) GMO food?
3) | never (be) to Japan. When __ you
(go) there?
4) | (live) in London for eight years, and |
don't want to move.
5) He (live) in Oxford for two years, and then
in 1995 he (move) to London.
6) We (meet) Tim and Maureen three years
ago. How long you (know) them?

13. Translate sentences into English.
1)1 Tonmpbko uTO BCcTpeTuia ero. 2)S BuAen TBOETO
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accucTeHTa Buepa. 3) S eme He pasroBapuBai ¢ HuM. 4)
yxe noobenan. 5) Ou xun B Cubupu B nercrse. 6) S He
BHUJEN ero ¢ jaercrBa. 7) OHa BcTaja, ymbliach, Ofeliach U
noia B Jadoparoputo. 8) OH npuien B 12 Buepa Be4epoMm.
9) On nozonms MHe. 10) On yxe no3BoHw1 MHe. 11) Onu
MOJIYYMJIM HOBYIO KBapTupy B 3ToM roay. 12) Onu yxe
CIBIIIATN 3TU HOBOCTU. 13) S mo3HaKOMMIICS CO CBOUM
pykoBoauteneM. 14) Brl korna-HuOyap ObLIM 3a pyoOexom?
15) OH okoHuwsI 1IKOJMYy B mpouuioM roxay. 16) Ber yxe
BUJIEIM HOBYIO CTaThl0 10 MuKpoOuosioruu? 17) Bel yxe
ucnbitany obopynoBanue? 18) Korma s ycawiman cryk, s
nojomen K JBepu U OTKpbul ee. 19) S yxe mnposén
uccnenopanne. 20) OH coOupan KykoB, Koriga ObLI
peOeHKOM.

14. Remember Present Perfect and Present Perfect
Progressive. Choose the correct sentence from each pair.

1) I've cut my finger! - I've been cutting my finger!

2) Have you heard Shakira's latest record? - Have you
been hearing Shakira's latest record?

3) She's tired because she's worked in the lab all day. -
She's tired because she's been working in the lab all day.

4) Sorry. I've broken one of your test tubes. - Sorry. I've
been breaking one of your test tubes.

5) How long have you had this book? - How long have
you been having this book?

6) They have lived here for three years. - They've been
living here for three years.
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15. Read and translate the text.
Biochemical pathways and processes

Biochemical processes mediate the interaction of cells
with their environment and are responsible for most of the
information processing inside the cell. Networks of
interacting proteins underlie many of these processes. Three
major types of biochemical processes are distinguished:

Metabolic pathways are sequences of chemical
reactions, each catalyzed by enzymes, where certain product
molecules are formed from other small substrates.
Metabolites are usually small molecules while enzymes are
proteins.

Signal transduction networks are pathways of molecular
interactions that provide communication between the cell
membrane and intracellular end-points, leading to some
change in the cell. Signals are transduced by modification of
one protein’s activity or location by another protein.

Gene regulation circuits determine whether or not a
particular gene is expressed at any particular time.
Transcription factors, proteins that promote or repress
transcription, either directly or indirectly bind regulatory
DNA elements.

Metabolic, transduction and regulatory circuits are
interleaved and integrated. For example, gene regulation
circuits are fed by external signals transmitted by signal
transduction pathways. The high complexity of these systems
makes their proper understanding difficult.

16. Make 5 questions referring to the text.
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17. Write down hard words and make sentences with
them.

18. Name biochemical processes that you know. Choose
the one you like and explain it in detail. You can use
illustrations if necessary.

19. Translate the text into English

BO3HHMKHYB Kak HayKa O XMMHH XH3HU B KoHLe XIX
BEKa, OMOXMMUS OTIMYACTCS OT OPraHMYECKOH XUMHUH TEM,
YTO MCCIIEAYET TOJBKO T€ BELIECTBA U XMMHUYECKHUE PEAKIIUH,
KOTOpbIE UMEIOT MECTO B J)KMBBIX OpraHu3Max, MPeXkae BCEro
B %UBOH KieTKke. COrIacHO 3TOMY ONpPENEICHHUI0, OMOXUMHUS
OXBATBHIBAET TaKXKE€ MHOTHE OOJIACTH KJIETOYHOI OMOJIOTHH H
BKJIIOYAET B ce€0s1 MOJIEKYJISIPHYIO Onosioruto. MoJeKysipHbIe
OMOJIOTH TPEUMYIIECTBEHHO pPAa0OTAIOT C HYKICHHOBBIMH
KHACJIOTaMH, U3y4as UX CTPYKTypy W (YHKIUH, B TO BpeMs
KaKk  OMOXMMHUKHM  COCpPEJOTOYMJIMCh Ha  Oelkax, B
0COOEHHOCTHU Ha bepmenTax, KaTaJIM3UPYIOIINX
OMOXMMHYECKHE PEAKIIMH.

B ocHOBe OHOXMMHYECKOM METOIOJIOTUH JIEKUT
(bpakuMOHMpOBaHWE, aHAJIN3, M3yUYEeHHE CTPYKTYphl H
CBOICTB OTHEJIbHBIX KOMIIOHEHTOB JKMBOI'O  BEIIECTBA.
Haubonee pacnpocTpaHeHHBIMM  METOJaMH  OHMOXUMHUHU
ABIIIOTCA ~ Xpomartorpadus,  UEHTpUPYTHpOBAHHE U
anekTpodopes.

C xonna XX B. B OMOXMMHHU BCE HIMPE MPUMEHSIOTCS
METOJBl MOJIEKYJSIPHOW W  KJIETOYHOM Ouojmoruu, B
0COOEHHOCTH MCKYCCTBEHHAs SKCIIPECCHS M HOKAyT T'€HOB B
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http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D1%84%D1%83%D0%B3%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%84%D0%BE%D1%80%D0%B5%D0%B7
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD

MOJICJIBHBIX KJICTKAX W LCJIbIX OpraHu3Max.

20. Make a report or an argumentative essay on the
following topics:

1) The prospects of biochemistry in Russia.

2) Modification of proteins for various purposes.

3) Enzymes as biocatalyst.

4) What branch of biochemistry is more perspective?
5) Synthesis of proteins as a main process in our body.

21. BIMs or Biologically Important Molecules can be
split into four categories: Proteins, Carbohydrates, Lipids,
and Nucleic Acids. Each of these groups consists of different
subunits and performs different tasks within the human body.
What are the functions of each group?

*Write a story about proteins, lipids, nucleic acids and
carbohydrates.

For example:

Once proteins, lipids and carbohydrates met and decided
to find out who is the most useful for ...

22, Three main biochemical methods are:
e Chromatography

e Centrifugation

eElectrophoresis

With your group mates choose one method and make a
detailed presentation about it.
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Unit 9
Biophysics

Have you ever studied biophysics? Say in your own
words what biophysics is and what it studies?

How essential is biophysics for a progress in biology
and biotechnology?

Where can biophysics be applied?

Why is biophysics important nowadays?

1. Read the text and find the answers to the questions
mentioned above.

The bridge between biology and physics

Biology studies life in its variety and complexity. It
describes how organisms go about getting food,
communicating, sensing the environment, and reproducing.
On the other hand, physics looks for mathematical laws of
nature and makes detailed predictions about the forces that
drive idealized systems. Spanning the distance between the
complexity of life and the simplicity of physical laws is the
challenge of biophysics. Biophysicists study life at every
level, from atoms and molecules to cells, organisms, and
environments.

Biophysics discovers such questions as how atoms are
arranged to work in DNA and proteins. Protein molecules
perform the body’s chemical reactions. They push and pull in
the muscles that move your limbs. Proteins make the parts of
your eyes, ears, nose, and skin that sense your environment.
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They turn food into energy and light into vision. They are
your immunity to illness. Proteins repair what is broken
inside of cells, and regulate growth. They fire the electrical
signals in your brain. They read the DNA blueprints in your
body and copy the DNA for future generations. So,
biophysicists discover how proteins work. Understanding
these differences in people’s respond to proteins opens new
possibilities in drug design, diagnosis, and disease control.

Biophysics is a wellspring of innovation for our high-
tech economy. The applications of biophysics depend on
society’s needs. In the 20th century, great progress was made
in treating disease. Biophysics helped to create powerful
vaccines against infectious diseases. It described and
controlled diseases of metabolism, such as diabetes. And
biophysics provided both the tools and the understanding for
treating the diseases of growth as cancers. Today we
are learning more about the biology of health and society is
deeply concerned about the health of our planet.

Advanced instruments created by biophysicists provide
the life-saving treatment methods of kidney dialysis, radiation
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therapy, cardiac defibrillators, and pacemakers. Biophysicists
invented instruments for detecting, purifying, imaging, and
manipulating chemicals and materials.

Nowadays society is facing physical and biological
problems of global proportions. How will we continue to get
sufficient energy? How can we feed the world’s population?
How do we remediate global warming? How do we preserve
biological diversity? How do we secure clean and plentiful
water? Biophysics provides the insight and technologies for
meeting these challenges, based on the principles of physics
and the mechanisms of biology.

Biophysics discovers how to modify microorganisms
for biofuel (replacing gasoline and diesel fuel) and
bioelectricity (replacing petroleum products and coal for
producing electricity). Biophysics discovers the biological
cycles of heat, light, water, carbon, nitrogen, oxygen, heat,
and organisms throughout our planet. Biophysics harnesses
microorganisms to clean our water and to produce lifesaving
drugs.

Vocabulary
advanced (adj) DNA blueprint
arrange (v) face (v)
bioelectricity (n) fire the signals
biofuel (n) force (n)
biological diversity generation (n)
challenge (n) image (v)
complexity (n) law (n)
detailed predictions lifesaving drugs
detect (v) manipulate (v)
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perform (v) repair (v)

preserve (V) respond (V)
pull (v) secure (V)
purify (v) simplicity (n)
push (v) society’s needs
regulate (v) variety (n)

remediate (V)

2. Give an explanation to the following terms:
Kidney dialysis, radiation therapy, cardiac defibrillator,
pacemaker.

3. Translate the sentences using the words from the
vocabulary.

1) Baxwneiiieli 3aaueii 1000T0 rocyiapcTBa sBISETCS
YAOBIIETBOPEHUE nompebHocmell obwecmaa.

2) Jlekuus «Benuuue u npocmoma 3akoHOB HbroTOHA»
ObL1a IIPOYNTAHA 19 CEHTSI0ps B bonpmon
JNEMOHCTPALIMOHHON ayJUTOPHH.

3) Benku peeynupyiom poct KIeTKH.

4) be3 coxpanenuss OuoIO2UUECKO20  PA3HOOODPA3UL
HEBO3MOYKHO yCTOMYMBOE pa3BUTHE OHOCHEPHI.

5) CymiecTByIOT ~ NPOEKTHI,  HANpaBJICHHBIE  Ha
MOJTyYEHHUE OUOMONIU6a N3 UEIUTION03bl U PA3IIMIHOTO TUIIA
OpPraHUYECKUX OTXOJOB.

6) HukoTuH nocsiiaem B MO3T JIOXKHBIC CUCHANLL O
CBITOCTH.

7) Ilepedosvie UHCTPYMEHTHI, CO3/JJaHHBIC
OonodpusukamMu, ObUTM  TPUMEHEHBI U1 TMOBBIIICHUS
b heKTHBHOCTH PAOOTHI.
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8) B mociemHee Bpems YEIOBEYECTBO dYalle CTallo
CManKueamscs c AKOJOTMYE€CKUMU npoOiieMaMu,
MPUOOPETAOIINMHI TJIO0ATLHEIN XapakTep.

4. Continue the associative chain:
Biophysics — atoms — proteins - ...

5. Answer the questions using the information from the
text.

1) What does biology study?

2) What does physics study?

3) How does biophysics link biology and physics?

4) What does biophysics discover about proteins?

5) Name the functions of proteins in our body.

6) What progress was made by biophysics to help the
society’s needs in the 20" century?

7) What instruments or tools did biophysicists create?

8) What problems does modern society face?

9) Why does society need biofuel and bioelectricity?

10) Why does biophysics harness microorganisms?

6. Put the sentences in the order they appear in the
text.

1) Biophysics in the source of economical innovations.

2) Modern society faces many environmental
problems.

3) Biophysics is the mixture of biology and physics.

4) Proteins’ work is being discovered by biophysics.

5) Biofuel, bioelectricity, cleanup of water are the
issues of biophysics.

6) Many life-saving tools are created by biophysics.
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7. Write a summary of the text in your own words.
Expand your summary by adding more information when
retelling the text.

8. As innovations come out of physics and biology
labs, biophysicists find new areas to explore where they can
apply their expertise, create new tool, and learn new things.
Biophysicists ask questions, such as:

e How do protein machines work?

Even though they are millions times smaller than
everyday machines, molecular machines work on the same
principles. They use energy to do the work. The kinesin
machine shown here is carrying a load as it moves along the
track. Biophysics reveals how each step is powered forward.

e How do the systems of nerve cells communicate?

Biophysicists invented colored protein tags for the
chemicals used by cells. Each cell takes on a different color
as it uses the tagged chemicals, making it possible to trace its
various pathways.

Answer the following questions from biophysicist’s
point of view.

e How do proteins pack DNA into viruses?

e How do viruses invade cells?

e How do plants harness sunlight to make food?

9. Remember Past Perfect tense and Past Perfect
Progressive tense. Choose the correct sentence from each
pair.

1) | knew the facts of the case because I_had read / had
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been reading the report.
2) My eyes ached because | had read / had been

reading for three hours.

3) The assistants were filthy. They had worked / had
been working in the laboratory and their experiment went
wrong.

4) | was very nervous at the beginning of my speech. |
had never spoken / had never been speaking for such big
audience before.

5) Donald excelled himself as a chemist. He had
carried out / had been carrying a complex chemical reaction.

6) Donald was very cross. He had carried out / had
been carrying a complex chemical reaction all morning, and
none had offered to help.

10. Decide if the verb tenses in these sentences are used
correctly.

1) He had been sitting here for 40 minutes when the
telephone rang.

2) | had tried to get his colleague on the phone all day.

3) When Sarah arrived at the university, Paul had been
already going home.

4) When we got back our co-worker had gone home.

5) Tom had done his homework for an hour when his
friend came to see him.

6) They had hoped to finish the experiment but Ted
fell suddenly ill.

7) When we got to our research center last night, we
found that somebody had been breaking into the lab.

8) At eight in the morning we had been carrying out
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our experiment for six hours.
11. Read and translate the text.
Three branches of biophysics

Medical Biophysics studies physics to describe or affect
biological process for the purpose of medical application.
Like many areas of study that have emerged in recent times,
it relies on broad interdisciplinary knowledge between the so-
called traditional fields such as physics ( i.e. medical physics,
radiation physics or imaging physics) and advanced biology
fields such as biochemistry, biophysics, physiology,
neuroscience etc.

Some important areas of research in medical biophysics
include medical imaging (e.g. MRI*, computed tomography,
and PET**), oncology and cancer diagnosis, and vasculature

= and circulatory  system
function.

Molecular biophysics
IS an evolving
interdisciplinary area  of
research  that combines
concepts in physics,
chemistry, engineering,
mathematics and biology. It
studies biomolecular
systems and explain
biological function in terms
of molecular structure, structural organization, and dynamic
behavior at various levels of complexity (from single
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molecules to supramolecular structures, viruses and small
living systems). The discipline requires specialized
equipment and procedures capable of imaging and
manipulating minute living structures, as well as novel
experimental approaches.

Biophysical chemistry is a relatively new branch of
chemistry that covers a broad spectrum of research activities
involving biological systems. The most common feature of
the research in this subject is to seek explanation of the
various phenomena in biological systems in terms of either
the molecules that make up the system or the supramolecular
structure of these systems.

Biophysical chemists employ various techniques used in
physical chemistry to probe the structure of biological
systems. These techniques include spectroscopic methods like
nuclear magnetic resonance (NMR) and X-ray diffraction.
Also biophysical chemists study protein structure and the
functional structure of cell membranes. For example, enzyme
action can be explained in terms of the shape of a pocket in
the protein molecule that matches the shape of the substrate
molecule or its modification due to binding of a metal ion.
Similarly the structure and function of the bio membranes
may be understood through the study of model
supramolecular structures as liposomes or phospholipid
vesicles of different compositions and sizes.

*MRI — Magnetic Resonance Imaging

**PET — Positron Emission Tomography

12. Circle several unknown words/phrases in the
article. In pairs/groups, use your dictionaries to understand
the meanings. Write the definitions for 3 of them.

135



13. Remember how the fragments were used and
complete the sentences using the article above.

1) Medical Biophysics studies physics to ...

2) Medical Biophysics relies on broad interdisciplinary
knowledge between...

3) Some important areas of research in medical
biophysics are...

4) Molecular biophysics is a rapidly evolving
interdisciplinary area of research that ...

5) Biophysical chemistry is a relatively new branch of
chemistry that ...

6) Biophysical chemists employ various techniques used
in physical chemistry to ...

7) Biophysical chemists study ...

8) Enzyme action can be explained in terms of ...

9) Similarly the structure and function of the bio
membranes may be understood through ...

14. Work with your partner to summarize the article in
your own words.

15. Translate the text into English using the words you
have learned.

O0sacTn npuMeHeHuss OMOPU3UKH.
buonornyeckre 0ObEKTHI, KaK MPaBUIIO, OUYEHb CIOMKHBI
W Ha MPOTEKAIOIIME B HUX IPOLECCHl BIUSAIOT MHOIHE
(akTopbl, KOTOPbIE YacTO 3aBUCAT ApPyr oT apyra. dusuka
MO3BOJISIET CO3JaTh YIPOIIEHHBIE MOJIEIH 00BEKTa, KOTOPHIE
OIHCHIBAIOTCS 3aKOHAMHU TEPMOJIMHAMUKH,
EKTPOAUHAMUKH U T.JI.
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B ¢usuke mmeercss MHOXKECTBO METOIOB, KOTOPHIE B
CBOCW  MepBOHa4YalbHOW  (QopMe HE  MOTyT  OBITH
UCTIOJB30BaHbBl  JJIsI  MCCIENOBAaHMM  OMOJOTHYECKHUX
o0bekToB. [losTomMy emé oxHoil 3amaveit OmOpU3NKH
SBIIIETCS. TIPUCIIOCOOJICHUE 3TUX METOAOB U METOIUK ISt
pemeHust 3amad  Ouomormu. CeromHs i TONXyYEHUs
uHbopMaiM B OHOJOTHYECKHMX CHUCTEMaxX MPUMEHSIOT
pa3IMYHbIE ONTHUYECKUE METOJbl, PEHTTEHO-CTPYKTYPHBII
aHaims, SMP - wu OIIP-cnekTpockonuio, pa3iuyHble
ANIEKTPOMETPUUECKUE METO/pbI, METO/IbI
XEMWIIOMUHECLICHIIMM, JIa3€PHYI0 CHEKTPOCKOIINI0, METOA
MEYEHBIX aTOMOB M Jp. JTO UCHOJIb3YETCs, B YACTHOCTH, IS
MEIULIMHCKOM TMarHOCTUKU U T€panuu.

16. Write an opinion essay on the topic “Prospects and
concerns of biophysics™.

17. With the group of your classmates make a
presentation about the following topics in biophysics:
e Biophysical mechanisms

e Biophysical techniques
e Molecular structure and behavior
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Unit 10
In the laboratory

Do you like working in the
lab?

What was your first lab
experiment?

What is the average time you
spend in the laboratory?

Can you give any examples
of behavior in the lab
instructions?

What lab equipment do you

know?

1. Read and translate the text.

What Is a Biochemical Laboratory?

A biochemical laboratory is an area in which a
biochemist studies the chemical processes within living
organisms. Traditional biochemistry examines the chemistry
of reactions catalyzed by enzymes, but biochemical research
has expanded to cover topics of signal transduction, transport
within cells, and molecular interactions.

All biochemical labs have the basic components of
science research labs, such a pH meter, a balance for
weighing out chemicals, a variety of buffers and other
chemicals, and refrigerators and freezers for storing supplies.
They also have a special freezer kept at -94° F (-70° C) for
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the long-term storage of proteins and tissues. Such facilities
have centrifuges and sometimes an ultracentrifuge. An ice
machine is generally essential for generating ice to keep
enzymes and reagents chilled and stable. Virtually all
biochemical labs have gel electrophoresis supplies for
examining proteins, along with the equipment for running
Western blots.

For biochemistry research, a spectrophotometer is
frequently necessary to measure protein concentrations or
enzyme reactions. Usually, a UV-V is spectrophotometer
suffices, but some labs require a fluorescence
spectrophotometer for more specialized applications.

Other biochemical labs can have more specialized
equipment, like particular chromatography equipment. This
type of technology separates molecules. For instance, the lab
may have a high performance liquid chromatography (HPLC)
system to separate peptides or conduct enzyme assays on
small molecules. Another type of instrument one might have
is a gas chromatography (GC) system. This unit separates
volatile compounds.

A protein biochemical laboratory can have a fast protein
liqguid chromatography (FPLC) system to purify large
amounts of protein to study. It would have a variety of gel
matrices, with differing chemical properties to use with the
FPLC to separate the proteins. There would be glass columns
of varying proportions to hold the matrices. Protein
biochemistry laboratories generally have a cold room, so that
proteins can be isolated and purified at cold temperatures to
keep them stable.

The techniques of genetic engineering involve
manipulating with DNA or RNA in microorganisms, so

139



sterile conditions are required. Such a lab would have a sterile
hood that can be wiped down with ethanol and has a
germicidal lamp. It blows sterile air across its work surface.

The lab would have agar, which forms a gel that the
microorganisms grow on. There would be a variety of other
of supplies for media, and antibiotics for growing up the
genetically-altered microorganisms. It would have incubators
and shakers that could be warmed up to grow bacteria or
yeast. Also necessary is access to an autoclave, to sterilize the
supplies for growth and RNA manipulation, and to destroy
the recombinant material after the experiments are finished.

A medical biochemistry laboratory would have many of
the items of other biochemical labs, depending on its
specialty. The difference would be in the source of the
material for study.

Vocabulary
amount (n) genetically-altered
assay (n) microorganism
balance (n) incubator (n)
buffer (n) interaction (n)
catalyze (v) item (n)
chilled (adj) measure (V)
component (n) pH meter (n)
destroy (v) purify (v)
enzyme (n) reagent (V)
equipment (n) refrigerator (n)
examine (v) require (V)
expand (V) separate (v)
freezer (n) shaker (n)
generate (v) stable (adj)
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sterile (adj) variety (n)

storage (n) volatile (adj)
surface (n) warm up (v)
tissue (n)

2. Translate the sentences using the vocabulary from
the text paying attention to the words in italics.

1) Msl yXe TOJIYYHIH JOCTaTOYHOE KOAUUECTBO

peazeHmos.
2) [ocraHb OXTLANCOEHHYIO CBIBOPOTKY u3
X0n100UNbHUKA!
3) Dtu Komnonenmovl mpedYIom cmepuibHbIX YCIOBHH.
4) Bygep 9TO BEIIECTBO, MOIIEPKUBAIOIIIEE

MOCTOSIHHOE 3HaueHue pH mpu 100aBICHUU KHCIOT WIH
IeJI04ei B HeOOJIBIIINX KOHIICHTPAITUSIX.

5) Xpanenue  opraHuveckux — mixaneu — mpebyem
HaJUIUE MOPO3UNLHOU KAMEDPDL.

6) [lauubrii 2eHemu4ecKuy U3MeHeHHbIU
MUKPOOp2aHUu3M HE TaK JIETKO paspyuiums!

7) Tlpexnae yeM Hacpemsb BEIIECTBO, €r0 HEOOXOIUMO
OUUCTNIUMb.

8) VYBaxkaeMble CTYICHTBHI, IOMECTHTE OOpa3Ibl B
uietikep, a MocJe ucciedyime ux.

3. Match the English terms to their Russian equivalents.

signal transduction Oydep

transport within cells | xonoaunbpauK

molecular

interactions yabTpaueHTpubyra
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buffer

neHTpudyra

refrigerator

CUTHAJIbHAA TPaHCAYKIUA

freezer

ANEKTPOPOPETUUECKUM TeIlb

centrifuge

BHYTPUKJIETOYHBIN TPAHCIIOPT

ultracentrifuge

BECTEPH-OJOTTUHT

gel  electrophoresis
supplies

CHEKTPOPOTOMETP

western blots

MOJIEKYJIIPHOE B3aUMOJENCTBUE

spectrophotometer MOpO3UJIbHAs Kamepa
UV-Vis

spectrophotometer arap

suffices

fluorescence

spectrophotometer ra3oBas xpomarorpadus
high-pressure  liquid

chromatography KHUJIKOCTHasE  Xpomarorpadus
(HPLC) SyStem HHU3KOI'0 JaBJICHUA

gas chromatography .

(G C) SyS tem MCKKJICTOYHBIN MAaTCpHaA

volatile compounds

OakTepuIIUIHAS JTaMIIa

fast-pressure  liquid
chromatography
(FPLC) system

MHKyOaTOp
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matrices ABTOKJIaB

AHAJIUTUYECKHUI
sterile hood CIIeKTPO(OTOMETP C BUAUMOW H
yIbTPaQHOIETOBOM 00JaCThIO
germicidal lamp nieikep
agar CTEpPWIIbHBINA BBITSHKHOM mIKad
. KHUJIKOCTHasE  Xpomarorpadus
incubator A P pad
BBICOKOTO JIABJICHHS
shaker JeTydee COCIMHEHUE
JIyOpPECLEHTHBIN
autoclave (uryopecn
CHEKTPOPOTOMETP

What terms are new for you? What terms have you
already known?
Name the devices shown above. What are they used for?

4. Write down the sentences expressing the main idea of
each paragraph in the text.

5. Describe your laboratory using as many words from
the text as you can.

6. There are many laboratory devices in the
biochemical laboratory. Match the names of equipment to
their pictures. Explain how to use this equipment.

a) Scoopula c) Test Tubes in Rack

b) Balance (electronic) d) Bunsen Burner
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e) Forceps k) Goggles

f) Pinch Clamp I) Test Tube Holder

g) Plastic and Rubber m)  Pipets and Bulbs
Policemen n) Stirring Rods

h) Buret 0) Watch Glasses

i) Clay Triangle p) Ring Clamp & Stand
J) Reaction plates (multi-

well plates)
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14. 15.

16.

7. Now let’s study chemical glassware. Look at the

pictures and say how they can be used?

£y

|

Beakers Flasks Graduated
cylinders
Funnels Test tubes

Burettes
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Evaporating
dishes and test
plates

Mortar and ruibles

pestles

Petri dish

8. Write down a plan of any laboratory experiment
you like using equipment and glassware from the
pictures above.

9. Do your research on chemistry. Make a plan of
preparing caustic potash (NaOH) solution using the
equipment mentioned above.

10. Change the verbs into the correct form in
Future Perfect Tense and translate them into Russian.

1). By this time tomorrow, | (finish) the
project. 2). By 22 o'clock, the students (fall)
asleep. 3). By tomorrow morning, he _ (sleep)
wonderfully. 4). By next year, she (receive) her
promotion. 5). Robin (finish) his research by next
Sunday. 6). Morgan (clean) the entire lab by

lunch. 7). At this time tomorrow morning, they (begin)
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working. 8). At this time next week, we (get) the
results. 9). By 2023, | (live) in Manchester for 5
years. 10). In 2020, they (work) here for 20 years.

11. Change the verb into the correct form in
Future Perfect Progressive tense.

1). By midnight, you (do) your experiment
for 4 hours. 2). By dinner for all her colleagues next
Friday, she (cook) the whole afternoon. 3). He

(work) there for 10 years by 2015. 4). By next
year, | (study) biology for 7 years. 5). By next
week, we (renovate) our lab for over a month.
6). In 2012, they (live) here for 4 years. 7).
Before December, Barbara (teach) for a year.
8). By this time tomorrow, | (do) this exercise
for a long time. 9. Jessica (assist) them for 12
months. 10). On Thursday, they (fix) our
centrifuge for a whole month!

12. Translate into English.

1) Boroch, Kk TOMy BpEMEHH, KOrJa Bbl IPHUIETE C
JI€HbI'aMH, OHU YXK€ pacnpoianyT Bce oOpasusl. 2)
[lo3BOHMTE MHE MOCIE TOrO, KaKk BBl IIPOYUTAETE ICCE.
3) Msbl caenaeM Bce 3aJaHusl K €ro MpUXOJy, a 3aTeEM
BCE BMECTE IOEJIEM B YHHMBEpcUTET. 4) S Hanumy emy
IIOCJIE TOT0, KaK YBMXKYChb C €ro PYKOBOJIUTEIEM. 5)
Ham wuccnenoBaTenbckuii IEeHTp pa3paboTaeT HOBBIN
peakTuB K KOHIy rojaa. 6) He 3Hato, HanmumieT Ji OH
CTaThIO K mepBoMy ceHTs0ps. Ecnu ona Oyzaer rorosa k
TOMY BPEMEHHU, Mbl €€ HameuyataeM. 7) S yxe yiay B
BUBApUM, €ClK BBl MPUJIETE TaK MO3IHO. §) boroch, BbI
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orno3aaere. OHM yke 3aKOHYAT MEPETOBOPHI K 5 yacam.
9) K coxanenuto, Bel ero He 3acraHere. K sTomy
BpEMEHU OH YyXke yeneT Ha KoHpepenmmio. 10) K
BOCKPECEHBIO OHU 3aKOHYAT PEMOHT U TMepeenyT B
HOBBII oduc.

13. Read and translate the text.

Physicochemical Methods of Analysis: What
Are These?

It seems that this term can be met only in Russian.
In the English-language literature, they usually speak
and write about instrumental methods of analysis. The
name instrumental is evidently not ideal; analytical
balances or titrimeters used in classical chemical
methods also belong to instruments.

Physicochemical methods of analysis have wider
application. Without them it is hard to control and
manage production processes and research. It should be
noted that physicochemical methods of analysis solve
the problems of chemical control and analysis; they
constitute to one of the parts of analytical chemistry.
The essence of the physical and chemical methods of
analysis is to study relations between structure and
properties of systems. For the analysis of substances
chemical reactions are widely wused. They are
accompanied by changes in the physical properties of
the analyzed system, for example, the color intensity of
fluorescence, etc. So physicochemical methods of
analysis is a field of analytical chemistry that
investigates analyses using scientific instruments. There
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are several types of instrumental analyses.

Spectroscopy measures the interaction of the
molecules with electromagnetic radiation. Spectroscopy
consists of many different applications such as atomic
absorption spectroscopy, atomic emission spectroscopy,
ultraviolet-visible spectroscopy, x-ray fluorescence
spectroscopy, infrared spectroscopy, Raman
spectroscopy, nuclear magnetic resonance spectroscopy,
photoemission spectroscopy and so on.

Mass spectrometry measures mass-to-charge ratio
of molecules using electric and magnetic fields. There
are several ionization methods: electron ionization,
chemical ionization, electrospray, fast atom
bombardment, matrix-assisted laser
desorption/ionization, and others.

Crystallography is a technique that characterizes
the chemical structure of materials at the atomic level
by analyzing the diffraction patterns of electromagnetic
radiation or particles that have been deflected by atoms
in the material. X-rays are most commonly used. From
the raw data the relative placement of atoms in space
may be determined.

Electroanalytical methods measure the electric
potential in volts and/or the electric current in amps in
an electrochemical cell containing the analyte. These
methods can be categorized according to which aspects
of the cell are controlled and which are measured. The
three main categories are potentiometry (the difference
in electrode potentials is measured), coulometry (the
cell's current is measured over time), and voltammetry
(the cell's current is measured while actively altering the
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cell's potential).

Calorimetry and thermogravimetric analysis
measure the interaction of a material and heat.

Separation processes are used to decrease the
complexity of material mixtures. Chromatography and
electrophoresis are representatives of this field.

Microscopy. The visualization of single molecules,
single biological cells, biological tissues and
nanomaterials is very important and attractive approach
in analytical science.

Also, hybridization with other traditional
analytical tools is revolutionizing analytical science.
Microscopy can be categorized into three different
fields: optical microscopy, electron microscopy, and
scanning probe microscopy. Recently, this field is
rapidly progressing because of the rapid development of
the computer and camera industries. Combinations of
the above techniques produce a "hybrid" or
"hyphenated” technique. Several examples are in
popular use today and new hybrid techniques are under
development, for example, gas chromatography-mass
spectrometry, gas chromatography-infrared
spectroscopy, liquid chromatography-mass spectrometry
and so on.

A general method for analysis of concentration
involves the creation of a calibration curve. This allows
for determination of the amount of a chemical in a
material by comparing the results of unknown sample to
those of a series known standards. If the concentration
of element or compound in a sample is too high for the
detection range of the technique, it can simply be
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diluted in a pure solvent. If the amount in the sample is
below an instrument's range of measurement, the
method of addition can be used. In this method a known
quantity of the element or compound under study is
added, and the difference between the concentration
added, and the concentration observed is the amount
actually in the sample.

14.Translate the sentences using the words from
the text.

1) @nrroopecyenyus - cBeYEHNE HEKOTOPBIX TEJ IO
BIIUSIHUEM OCBEIICHHS, 110 MPEKPAlICHUH KOTOPOTO
CBEUEHHE HEe HAOII0JaeTCsl.

2) Yucmoui pacmeopumens He o0IagacT 3aaxoM U
HE TOKCHYCH.

3) JloctraTouHO  3HATh  XUMUYECKUU  COCMAG
BEII[ECTBA M €r0 IUIOTHOCTh, YTOOBI MPEICKa3aTh U BCE
€ro MpoYne CBOMCTBA.

4) VyeHbIM HEOOXOJMMO H3MEPHUTh ONTHYCCKHE
JUHAHA OOUHOYHBIX MONEKYIL.

5) Cnexmpockonusi OOHapyXHBaeT W OIPEICISICT
BEIIECTBA npu TTOMOIIT! WU3MEpEHUs ux
XapaKTePUCTUIECKUX CIIEKTPOB.

6) Ilociie wW3ydeHUs TEOPUHM Y4YCHBIC NPUHSIIHCH
ucciedoeams HOBBIN MaTepHal.

7) B aTOoM 3KCreprMeHTe HEOOXOAUMO MOHU3UMD
YpPOBEHBb a0COPOLIUH.

15. Fill in the blank spaces in these sentences
based on the text:
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1) Physicochemical methods of have
wider application.

2) Spectroscopy measures the interaction of the
molecules with .

3) From the raw data the relative placement of

in space may be determined.

4) Separation processes are used to decrease the
complexity of

5) The visualization of single molecules, single
biological cells, biological tissues and nanomaterials is
very important and attractive approach in

6) Microscopy can be categorized into three
different fields: , , and scanning
probe microscopy.

16. Write a summary of the text and retell the text
in brief.

17. Choose the type of instrumental analysis and
make a detailed presentation about it.

18. Translate the text into English.

benku, xkak OgHM U3 OCHOBHBIX OHOINOJIMMEPOB
HAILIETO OpraHu3Ma, SIBJISTFOTCSA 00BEKTOM
OuoxuMmuueckux  ucciuenoBanmii.  [lpm  aHanmmse
OCNKOBBIX PAcTBOPOB OJHOM W3 3amad  SBISIETCS
BBIJICJICHUE WHIUBUIYanbHBIX OenkoB. [Imazma kpoBw,

IIOJTyYEHHas IIyTEM HEeHTpUyTUpOBaHUs,
WCIIOJIB3YETCd B TAaKUX MCCIECNOBAHUAX B KaudeCTBE
CBIPbSL. Ha IIEPBOM JTamne IIPOBOJSAT

AIEKTPOPOPETHUECKOE pa3/ielieHHe HCXOAHOW CMECH.
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Onekrpodope3 ¢
WCTIOJIb30BAHUEM
MOJTUAKPUIIAMHTH
oro rens
MO3BOJISIET
noixyyuts g0 33
MOJI0C
OTHOCHUTEIHHO
VH/IMBHTy aJIbHBIX
OeTKOB.

Jlist TOATBEP KACHHUSI TOMOTEHHOCTH MOTYYEHHBIX
30H OenKoB OpOBOAAT  Xpomarorpadudeckoe
pasneneHue OTAENbHBIX 30H. [lms cOopa ¢pakumit
UCTIOJB3YIOT aBTOMATHYECKUW KoyuiekTop. OObI4HO
peructpanusl curHajia (ONTHYecKas IJIOTHOCTb U T...)
MPOU3BOANTCS AaBTOMATHUECKU U TAK)KE aBTOMATHYECKU
BBIBOIUTCS ~ XpoMmMaTtorpamma. llpm  orcyrcTBuuM
aBTOMAaTHUYECKON perucrpamnuu, mnocie cbopa (paxiuii
U3MEpsieTCd  ONTHYECKass  IUIOTHOCTh  OTHEIBbHOMN
bpakmuu ¢ HUCIONB30BAHHEM CHEKTPOPOTOMETpA.
[Tocne »TOrO cTpoutcss rpaduyeckas 3aBUCHMOCTD
ONTUYECKON IUIOTHOCTH OT HOMepa (pakmuu, T.e.
XpoMarorpaguuecKuii mpoQuiIb WIK XPOMATOTpaMMa.

OuumieHHple TaKUM 00pa3oM OEIKH MOTYT OBITH
HCIOJIL30BAHBI  JJIS  JaJbHEHUININX  HMCCJIEIOBAHUI.
Hanpumep, w#uMMyHOrIOOyTMHBI BXOAAT B  COCTaB
KOHBIOTaTOB ¢ ()EPMEHTOM MEpPOKCHUIa30i XpeHa,
KOTOpBIE  HCIONB3YIOTCI B  HMMMYHO(EPMEHTHOM
anamu3ze. Kpome Toro, Oenku  moaBepraroTcs
Moau(HUKAIUIKU, T.€. U3MEHCHHIO (PU3NYECKUX H (WIIH)
XAMAYECKUX  CBOWCTB, U  CO3JaHHUSI  HOBBIX

153



OouvonpenapatoB. Moaudukanus  TPOBOTUTCS  C
ucronp3oBanueM  pH-merpa i HOCTOSHHOIO
KOHTPOJISI ~ M3MEHEHUS  HMOHHBIX  XAPaKTEPUCTUK
pacTtBopa.

19. Research work. Use your laboratory to carry

out any experiment. Make step-by-step photos and show
them to your group to describe the process in detail.
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Unit 11
Biotechnology

What fields of biotechnology do you know?

Which of these biotech fields would you like to
study in future?

Say in your own words what biotechnology is.

1. Read and translate this text.
What is biotechnology?

The term "Biotechnology"
(sometimes shortened to
"biotech™) consists of two parts.
Bio is a Greek word for "life" and
technology gives an indication of
human intervention.

Biotechnology can be based
on the pure biological sciences
(genetics, microbiology, animal
cell culture, molecular biology,
biochemistry, embryology, cell biology). Also its
interests can be outside the sphere of biology (chemical
engineering, bioprocess engineering, information
technology, biorobotics). Biotechnology deals with
brewing, manufacture of human insulin, interferon, and
human growth hormone, medical diagnostics, cell
cloning and reproductive cloning, the genetic
modification of crops, bioconversion of organic waste
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and the use of genetically altered bacteria in the cleanup
of oil spills, stem cell research and much more.

As a matter of fact, biotechnology is very ancient.
Six thousand years ago, micro-organisms were used to
brew beers and to produce wine, bread and cheese.
Yeast makes dough rise and converts sugars into
alcohol. Lactic acid bacteria in milk create cheese and
yoghurt. This application of biotechnology is the
directed use of organisms for the manufacture of
organic products (examples include beer and milk
products). In this way, classical biotechnology refers to
the traditional techniques used to breed animals and
plants, as well as to the application of bacteria, yeasts
and molds to make bread or cheese.

Modern biotechnology came into being during the
nineteen seventies. It has often been divided into several
categories; every field of this science is sometimes
connected with the definite color.

Green biotechnology is biotechnology applied to
agricultural processes. An example would be the
selection and domestication of plants via micro
propagation. Another example is the designing of
transgenic plants to grow under specific environments
in the presence or absence of chemicals. One hope is
that green biotechnology might produce more
environmentally friendly solutions than traditional
industrial agriculture, although this is still a topic of
considerable debate.

Red biotechnology is applied to medical processes.
Some examples are the designing of organisms to
produce antibiotics, and the engineering of genetic cures
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through genetic manipulation.

White biotechnology, also known as industrial
biotechnology, is biotechnology applied to industrial
processes. An example is using bacteria by the mining
industry in bioleaching; so it is the designing of an
organism to produce a useful chemical or destroy
hazardous/polluting chemicals. White biotechnology
tends to consume less in resources than traditional
processes used to produce industrial goods.

Blue biotechnology is a term that has been used to
describe the marine and aquatic applications of
biotechnology, but its use is relatively rare.

Bioinformatics is an interdisciplinary field which
deals with biological problems using computational
techniques, and makes the rapid organization and
analysis of biological data possible. Bioinformatics
plays a key role in various areas, such as functional
genomics, structural genomics, and proteomics, and
forms a key component in the biotechnology and
pharmaceutical sector.

In conclusion biotechnology can be referred to any
technological application that uses biological systems or
living organisms to make or modify products or
processes for specific use.

Vocabulary
absence (n) chemicals (n)
antibiotics (n) cleanup (n)
bioconversion (n) consume (v)
brew (v) convert (v)

157



deal with (v) pharmaceutical

domestication (n) sector
genetic pollute (v)
manipulation presence (n)
hazardous (adj) produce (V)
hormone (n) rare (adj)
indicate (v) refer to (V)
interferon (n) selection (n)
intervention (n) solution (n)
key role stem cell research
marine (adj) technique (n)
molecule (n) transgenic plant

2. Translate the sentences into English using the
words you’ve learned.

1) Awmubuomuxu TONABISAIOT POCT OAKTEpUH U
APYTUX MUKPOOOB, a TAKXKe BUPYCOB U KJIETOK.

2) [lopmonbt ecTh y BCEX MJICKOIUTAIOIINX,
BKJIFO4Yasa 4CJIOBEKaA.

3) bBuorexHONOTH nNpoU36OOsiM JIEKAPCTBEHHBIC
npernaparbl U3 TPYIHBIX $/10B, OOBIYHO CUHTAOIINXCA
ONACHbIMU XUMUUYECKUMU 6euiecCmeadMU.

4) Kniouesyro DpoJib B HCCJIEIOBAHUU
TPaHCI'CHHBIX paCTeHI/Iﬁ HUIparoT MOCJICAHUC OTKPBITHA.

5) PasButue papmayesmuueckoeo  cekmopa
yVKa3blBaeT HA YBEIMYCHHE OTKPBITUH B  cdepe
(apMareBTUKH.

6) Memoouxa npouzeoocmea unmep@epona He
HOBA.

7) PasznuBel  HedTH  3acpsazHslOm  MOpCKUe
IIPOCTOPHIL.
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8) B wHamu JHUM IIUPOKO  MPAKTUKYETCS
buonepepabomia 6peOHbIX BEIECTB.

3. Give detailed answers to the questions.

1) What does the term ‘biotechnology’ consist
of?

2) Can you count the areas of biotechnology?

3) Is biotechnology a new science or not? Give
facts to prove it.

4) What is classical and modern biotechnology?

5) When did modern biotechnology begin?

6) What is bioinformatics?

7) What biotechnology applies to agricultural
processes?

8) What can green biotechnology design?

9) What does red biotechnology deal with?

10) Give examples of industrial biotechnology
applications?

11) What does blue biotechnology deal with?

4. Write down the sentences showing the main idea
of each paragraph of the text.

5. Expand on the summary when retelling the text.

6. Test your knowledge in biotechnology. Choose
the correct answer.
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1. The vector (DNA carrier) we used to put the
glowing gene into the bacteria is called a...
a) Chromosome c) Pipet

b) Virus d) Plasmid

2. During a gel electrophoresis experiment, the
small segment of DNA will move....
a) Backwards c) Slow
b) Fast d) Sideways
3. What tool do you use in lab to take very small
samples of a liquid?
a) A beaker c) A micropipette
b) A graduated cylinder d) Safety glasses

4, In electrophoresis, where do the DNA
samples go?
a) Straight up into the air c) Nowhere
b) They move through d) Intoa micropipette
the gel
5. What do you need to use so that you can
estimate the size of the DNA bands?
a) A micropipette ¢) An electronic balance
b) A meter stick d) A DNA standard

6. When doing gel electrophoresis, how do
you know that your gel is running and the electricity is
on?

a) You see bubbles ¢) You hear a noise
b) You see sparks d) The light flashes
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7. What makes the DNA move during gel
electrophoresis?

a) Electricity c) Water
b) Gravity d) Wind
8. All the cells in your body have the same

DNA, even though they do not look the same or have
the same job.

a) True b) False
0. Stem cells can be found in your heart.
a) True b) False

10. DNA fingerprinting can be used to
identify a criminal.
a) True b) False

11. The DNA for the glowing gene came
from:

a) Bacteria d) Jellyfish
b) Octopus e) Glow worms
c) Fireflies

12. A small piece of extra DNA found in
bacteria is called...
a) Chromosome
b) Base pair
c) Double helix
d) Plasmid
e) Nucleus
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13. The letters PCR stands for...
a) Pretty cool reaction
b) Polymerase chain reaction
c) Partly complete RNA
d) Partly complete reaction
e) Pure chain reaction

14. GEP (green fluorescent protein) makes
jellyfish....
a) Reproduce d) Bigger
b) Glow e) Sleepy
c) Shrink

7. Remember the Passive Voice. Change the
sentences into Passive where necessary.

Example: They gave her a test tube. She was given
a test tube.

1) Students are doing a lot of experimental work.
2) We have already washed the pipettes. 3) His
supervisor offered him the theme of his research. 4)
They showed her the easiest way to do it. 5) Buffer
keeps the pH constant. 6) Boris hadn’t done this
research before his assistant helped him. 7) Did the idea
interest you? 8) The lawyer gave him the details of his
uncle's will. 9) In the 19" century, they started these
engines by hand. Now they start them by electricity. 10)
Who wrote it? 11) The Principal opened the new
research center. 12) We will not admit students under
sixteen.
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8. Translate into English using the Passive Voice.

1) K coxamennto, Ha KOH(EpEHIIUU TaKue
BOIIPOCHI HE 3aTparuBaiuchk. 2) Kto Bam ckaszan, 4to
cornamenue noanucano? 3) 3aech rOBOPAT TOJNBKO Ha
aHrmiickoM. 4) XuMu0 U3y4aroT B jiabopaTopusx. 5)
[ToceTurenelt npUHUMAIOT Kbl AeHb. 6) Jlekuuu mo
OMOTEXHOJIOTUU YUTAIOTCS 110 CPeIaM U MsATHUIaM. 7) B
OoNbHHUIIE 32 HUM YyXaxuBaiu Iuioxo. 8) Ha nameit
ynuie crpoar HoBblii BuBapuil. 10) He pacckasbiBait
CBOIO TEOPHUIO HUKOMY, a TO HaJ TOOOW OyIyT CMESThCS.
11) Mue emie Hudyero o0 3TomM He roBopuwiId. 12) Mbl
MOeIeM 3aBTpa Ha OMOCTAHLUIO, eciH OyaeT JOXKAb? —
Jla, MBI TOJDKHBI TyJla TIO€XaTh, HAC TaM OYAYT *KIaTh.
13) Korma ™Mbl mpuexanu croja, 3TO 3JaHUE ObLIO
TOJNBKO 4TO mocTpoeHo. 14) K Beuepy pabora Obuia
3akoHueHa. 15)Korga Mbl BEpHYIMCh, HAM paccKazaiu
MHOTO  HHTEPECHBIX  HOBOCTEM O  TOCJIEIHUX
HUCCIIEIOBAHUAX B 00J1aCTH OMOTEXHOIOTH.

9. Read and translate this text.

Medical biotechnology

Medical biotechnology is the use of living cell
materials to research and produce pharmaceutical and
diagnostic products that help to treat and prevent
humane diseases. Most medical biotechnologists work
in academic of industrial settings.

Medical and pharmaceutical biotechnology can
speed diagnosis, prevention, and certain therapies.
Biotech medicine includes the creation of new vaccines,
nutraceuticals, cosmetics with active biological
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ingredients, and medicines from transgenic animals and
plants.

Due to the new basis, lack of experience and
ignorance, the implementation of results of some areas
of biotechnology (such as about stem cells, genetic
enhancement, cell cloning, testing of new drugs in
developing nations, controls of transgenic crops, and
international regulation and enforcement) met severe
resistance of society. Recombinant DNA and hybridoma
technologies have been applied long time ago for
manufacturing of rare and unique drugs (mainly protein)
for human and veterinary medicine. Presently more than
150 recombinant proteins are approved or are in clinical
trials for medical use.

Biotechnology met new challenges after the year
2000 when the human genome was sequenced.
Although the function of 95% of the human 31 000
genes is still obscure, they all are of potential interest
for the pharmaceutical biotechnology. The sequencing
of human genome laid the foundations of a new branch
of biotechnology called genomic technologies. They
include not only sequencing of new genes and genomes
but also development of
molecular (DNA and
RNA) markers and
microarray  chips  for
detecting mutant genes and
methods for specific gene
silencing (suppression)
and/or repair of defective
genes for the purposes of
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gene therapy.

The fields of application of modern biotechnology
techniques are medicines, vaccines, diagnostics, gene
therapy, bioactive therapeutic, clinical and contract
research and nutraceuticals.

10. Give Russian equivalents for the word
combinations given below. Make your own sentences
with 5 word combinations of your choice.

Powerful techniques, recombinant  DNA,
hybridoma technologies, fermentation technologies,
natural materials, achievements of genetic and cell
engineering, medical and pharmaceutical biotechnology,
diagnosis, prevention, biotech medicine, creation of new
vaccines, active biological ingredients, transgenic
animals and plants, stem cells, genetic enhancement,
cell cloning, veterinary medicine, recombinant proteins,
human genome, pharmaceutical biotechnology, genomic
technologies, development of molecular markers and
microarray chips, gene therapy, bioactive therapeutic.

11. Translate these sentences into English.

1) Tpanceennviii OpraHU3M 3TO KUBON OPraHU3M,
B T'€HOM KOTOPOT'0 HCKYCCTBEHHO BBEICH 2eH JIPYToro
opraHusma.

2) Ilamuenty ObUla HA3HA4YCHA MY3bIKaJIbHAS
mepanusi.

3) Emy nocraBuiu ouaerno3 — MCHUHTHT.

4) B Kaiunuueckux uccie008anusx NPUHAMAIOT
y4acTHE BEIyIIHE MEIUKHA CTPAHbI.

5) VYueHble AOIDKHBI YCKOpums TeMIl PalOTHI,
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€CIIM OHU XOTST 3aKOHYHUTH K YCIIOBJICHHOMY CPOKY.
6) Pexombunanmnas JJHK cocraBieHa u3
(parMeHTOB Pa3HOTO MPOUCXOKICHUS.
7) Pexombunanmuvle 6enxu 3to Oenku, JHK
KOTOPBIX OblIa CO3/]aHa UCKYCCTBEHHO.

12. Give full answers to the questions based on the
text.

1) What does biotech medicine include?

2) Why did some areas of biotechnology meet
severe resistance of society?

3) How were recombinant DNA and hybridoma
technologies used?

4) How many recombinant proteins are approved
in clinics?

50 When did biotechnology meet new
challenges?

6) What is genomic technologies?

7) List the fields of application of modern
biotechnology techniques.

13. Find the difference in the definitions of the
following words:

Medicine, drug, tablets, medication, remedy, cure,
medicament, preparation, physic, therapeutic, doctor's
stuff.

Make sentences showing the difference between
these words.
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15. Give a summary of this text. Check if all of the
ideas from this text were used.

16. Translate this text.

BnepBble TepMHUH «OMOTEXHOJIOTHS) IMPUMEHNIT
BeHrepckuil nuxxenep Kapin Opeku B 1917 rony.

Hcnonp30oBaHue B IPOMBIIIJIEHHOM NPOU3BOACTBE
MUKpPOOPIaHU3MOB WIH ux ¢bepmeHToB,
o0ecnieunBaroIuX TEXHOJIOTUYECKUI nporecc
W3BECTHBI U3JIPEBIIE.

B nauane XX Beka akTHUBHO pa3BUBAIACH

OpoauibHas " MUKPOOHOJIOTHYECKAS
MPOMBILIJIEHHOCTh. B 3TH ke ToJ1bl ObUTH MPEeANPUHSITHI
nepBbIe MOIBITKH HaJIAIUTh MIPOU3BOJICTBO

AHTUOMOTUKOB, MUIICBBIX KOHIICHTPATOB, MOITYYEHHBIX
U3 JIPOXOKEH, OCYIIECTBUTH KOHTPOIb (EepMEHTAIUU
MPOYKTOB PacCTUTEILHOTO u YKUBOTHOTO
npoucxoxacHus. [lepBbiii aHTHOMOTUK — TIEHUITUIUTAH
— YIAJIOCh BBIJCIUTh W OYUCTUTH 1O MPUEMIIEMOTO
ypoBHs B 1940 roay. 9To Aaio HOBBIE 33a/layu: MOUCK U
MIPOU3BOJICTBO JIEKapCTBEHHBIX BEIIECTB,
MPOIYIUPYEMBIX MHUKPOOPTaHU3MAMHUH TIOBBIIICHUEM
ypoBHSL OMOOE30MACHOCTH HOBBIX JIEKAPCTBEHHBIX
IpenapaTos.

17. Write an argument essay on the following
topics:

¢ The future of biotechnology.

e\What scientist will | be? And how will I help the
humankind?
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e\What color is necessary to add to biotechnology?
* The answers to the exercise 6(1-d, 2-b, 3-c, 4-b,
5-d, 6-a, 7-a, 8-a, 9-b, 10-a, 11-d, 12-d, 13-b, 14-b).

Unit 12
Immunology
What is the immune system for?
Nowadays, we have many food supplements on the
market. Can they all replace our immune system?

In what context have you heard about immune
system in your everyday life?

ORGANS OF THE
IMMUNE SYSTEM

TOMSILS AND ADENDIDS
LYMPH NODES

LYMPHATIC VESSELS
THYMUS

LYMPH NODES — *2=5
SPLEEN

APPENDIX PEYER'S PATCHES

LYMPH NODES

BONE MARROW LYMPHATIC VESSELS



Look at the picture and say if you know all organs
of the immune system. Check in the dictionary if
necessary

1. Read and translate the text.
A magnificent protector

Inside your body there is an amazing protection
mechanism called the immune system. It is designed to
defend you against millions of bacteria, microbes,
viruses, toxins and parasites that would love to invade
your body. To understand the power of the immune
system, all you have to do is to have a look at one’s
death. That sounds gross, but it will show you important
things about your immune system.

When something dies, its immune system (along
with everything else) shuts down. In a matter of hours,
the body is invaded by all sorts of bacteria, microbes,
parasites... None of these things are able to get in when
your immune system is working, but the moment your
immune system stops the door is wide open. Once you
die it only takes a few weeks for these organisms to
completely dismantle your body and carry it away, until
all that's left is a skeleton. Obviously your immune
system is doing something amazing to keep all of that
dismantling from happening when you are alive.

When a virus or bacteria, also known generically
as a germ, invades your body and reproduces, it
normally causes problems. Generally the germ's
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presence produces some side effect that makes you sick.
For example, the strep throat bacteria (Streptococcus)
release a toxin that causes inflammation in your throat.
The polio virus releases toxins that destroy nerve cells
often leading to paralysis. Some bacteria are benign or
beneficial, for example, we all have millions of bacteria
in our intestines and they help digest food. But many are
harmful ones; they get into the body or the bloodstream.

The job of your immune system is to protect your
body from these infections. The immune system
protects you in three different ways. First and foremost,
it creates a barrier that prevents bacteria and viruses
from entering your body. Then, if a bacteria or virus
does get into the body, the immune system tries to
detect and eliminate it before it can make itself at home
and reproduce. Thirdly, when the virus or bacteria is
able to reproduce and start causing problems, your
Immune system is in charge of eliminating it.

There are many diseases that, if you catch them
once, you will never catch again. Measles is a good
example, as is chicken pox. What happens with these
diseases is that they make it into your body and start
reproducing. The immune system gears up to eliminate
them. Cells recognize the virus and produce antibodies
for it. This process takes time, but the disease runs it
course and is eventually eliminated.

A vaccine is a weakened form of a disease. It is
either a killed form of the disease, or it is a similar but
less virulent strain. Once inside your body your immune
system mounts the same defense, but because the
disease is different or weaker you get few or no
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symptoms of the disease. Now, when the real disease
invades your body, your body is able to eliminate it
immediately.

Many diseases cannot be cured by vaccines,
however. The common cold and influenza are two good
examples. These diseases either mutate so quickly or
have so many different strains in the wild that it is
impossible to inject all of them into your body. Each
time you get the flu, for example, you are getting a
different strain of the same disease. Thus, it’s only our
immune system which helps us to be protected.

Vocabulary
a matter of hours germ
amazing harmful
antibody infection
appendix inflammation
be in charge of influenza
benign invade (v)
beneficial make smb sick
bloodstream mutate (V)
catch a disease prevent (V)
cold protection
cure (V) release (V)
defend (v) reproduce (V)
defense spleen
detect (v) tonsil
digest (v) vaccine

dismantle (v)
flu
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2. Translate the following sentences from Russian into
English using the words from the vocabulary from the text.

1) VYuenbie CUHTAIOT, 9TO BO3HUKHOBEHHE
8PEOOHOCHLIX ~ PAKOBBIX OMYXOJEH — 3TO  CIEACTBHUE
MHOTOKJIETOYHOTO CTPOCHHSI OPTaHU3Ma.

2) Ilpu monajaHwu B OpPTaHU3M Oaxkmepuu HAYNHAIOT
aKTUBHO PA3MHONCAMbCA, a MPOyKTaMHU ux
KHU3HENEATCIIBHOCTH ~ SIBJSIIOTCSL  MOKCUHbL,  Hecyujue
02POMHbLLL 8peO.

3) YV nammeHTa TOJHSUIACh — TEMIlepaTypa,  BCe
CHUMIITOMBI TOBOPWIIH O 80CHAIeHUY, BBI3SBAHHOM UHeKyuell.

4) JlokTOop, Yy MEHs ecTb pHUCK  3a00leTh
ROTUOMUETUMOM?

5) Eme B AeTcTBe BaM JO/OKHBI OBUIM ITOCTaBUTh
gakyuHy TPOTUB d3ToW Oone3nu. Ecim B mpoxomwmin
BaKI[MHAIINIO, BBl HCKJIFOYAETECh U3 TPYIIIHI PUCKA.

6) Bupyc epunna GbicTpO Mymupyem.

7) bonee 30 yiet Ha3an ObLIUM OTKPBITHI aHmumend, u
JI0Ka3aHO, YTO OHHM CIOCOOCTBYIOT YCKOPEHHUIO MMMYHHOTO
OTBETA MPU TOBTOPHOM KOHTAKTE C aHTUTCHOM.

3. Give the definitions to at least three of the following
terms:

Adenoids, tonsils, lymph nodes, lymphatic vessels,
thymus, spleen, Peyer’s patches, appendix, bone marrow.

4. Fill in the blank spaces in these sentences:

1) Inside your body there is an amazing called
the immune system.

2) Obviously your immune system is doing something
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amazing to keep all of that from happening when

you are alive.

3) When or ___ invades your body and
reproduces, it normally causes problems.

4) The strep throat bacteria release a that

causes inflammation in your throat.

5) The job of your immune system is to protect your
body from these .

6) If a bacteria or virus does get into the body, the

immune system tries to and it before it can
make itself at home and reproduce.

7) recognize the virus and produce antibodies
for it.

8) A vaccine is a weakened form of a

9) Many diseases cannot be by vaccines.

10) These diseases either quickly or have so

many different strains in the wild.

5. Answer the questions about this text.

1) What is the immune system? What is the basic
function of the immune system?

2) How can we understand the power of the immune
system?

3) What happens when somebody dies?

4) What are the synonyms of the word “virus”?

5) What happens when the germ invades one’s body?

6) What are benign bacteria?

7) How many ways of the immune system protection
can you name?

8) Are there the diseases which you catch once and
then never again?

173



9) What is a vaccine? How does it work?

10) Are there any diseases unable to be cured by
vaccines?

11) What happens each time you get flu?

6. Talk about the facts you found in the text. What facts
surprised you and what facts did you not know about before?
Can you add any other information about the immune
system?

7. Do you agree with the following statements? Choose
one of them, explain and expand your ideas and make a short
report.

1) The strep throat bacteria (Streptococcus) release a
toxin that causes inflammation in your throat.

2) The Immune system doesn’t work against viruses. It
deals only with cells.

3) Bacteria have no nucleus.

4) Erythrocytes are not the part of immune system.

5) Bacteria and viruses work in the same way.

6) A vaccine is a form of a disease.

8. Make a plan of this text. Add key words in it if
necessary.

9. Retell this text using your plan.

10. Remember the rules about the Sequence of Tenses
and Indirect speech. Change direct speech into indirect
speech in the sentences.

Example: “I have already finished the test,” my friend
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said. -> My friend said he had already finished the test.

1) “I work over my project every day,” Anthony said. 2)
“They are carrying out experiments in the lab now,” Nick
said. 3) “I don’t like agar,” Mary said. 4) “My group mates
will come at 3,” Bella said. 5) “I phoned you many times but
you were out,” Jane said. 6) “l have already finished my
course work,” said Emily. 7) Mark asked: “Do you
sometimes have headaches?” 8) “Are you taking any
medicine now?” asked Lilia. 9) Masha asked: “Why did you
come back?” 10) “What are you doing now?” asked Steve.
11) “Clean your working place in the lab!” ordered our
supervisor. 12) Our teacher asked: “Don’t make noise.”

11. Fill in the blank spaces with the necessary form of
verbs.

1) They noticed they _ (do) electrophoresis for three
hours already. 2) Tom said that it __ (take) him an hour to get
to the university. 3) She asked them if they___ (work) in the
lab this afternoon. 4) Peter and John told me they  (study)
the immune system the day before yesterday. 5) Mother said
she __ (have) a bad headache. Don't bother her. 6) Dorothy
asked Margaret if she _ (be) going to research a new strain
in the nearest future. 7) They told us they __ (visit) the
Kazan research center next Sunday. 8) Jack said that he
already (write) the report. 9) They asked if the work

(finish) by tomorrow.

12. Translate the sentences given below.

1) S 3uan, uto oH GoJeH. 2) S gymail, 4yTo BbI yeXaiau U3
Anrmuu. 3) S gyman, uro Tl ero npyr. 4) Caunu ckazana,
9TO HE JIOOUT MBITH MpoOupKHU. 5) OH ckazaj, 4To ceiyac
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OHM I[POCMATPUBAIOT  pe3ysibTaTbl TecToB. 6) Jxkek
YAOCTOBEpPUJI, UTO caM OTIpaBUT oT4eT. 7) OHa ckaszana, 4yTo
obiBasia B Kazanu. 8) OH cka3ayn MHE, 4TO TOTEPSI KHUTY. 9)
JluKkTOp 00BsABUIA, YTO caMmosieT mpuoObLT B asporopt. 10)On
3HaJI, 4YTO METAJLJIbI IPOBOJAT AeKTpuyecTBO. 11) MbI 3HaIH,
4YTO OHM paboTanu B JlabopaTopuu ¢ camoro yrtpa. 12) A
IyMaJ, 4TO Thl MOMAeb B yHUBepcuTeT. 13) S 3Hamn, 4To BHI
noriMere MeHs. 14) AHHa cKaszajma, 4YTO OHA 3aKOHYHUT
3ajanue Kk 7 yacam. 15) S 3Han, 4TO OH TOBOPUI €, UTO OH
nuier neecy. 16)[anunelt mokaszan, uro 3emiisl Bpallaercs
Bokpyr ConHua.

13. Read the text and translate.
Immunology

Immunology is a branch of biomedical science that
covers the study of all aspects of the immune system in all
organisms. It deals with the physiological functioning of the
immune system in states of both health and disease;
malfunctions of the immune system in immunological
disorders; the physical, chemical and physiological
characteristics of the components of the immune system in
vitro, in situ, and in vivo.

Even before the concept of immunity was developed,
Ny - TUMEToUS early physicians
7 characterized organs that would

1o s ¢ later prove to be part of the
> Immunology :iid4 immune system. When health
#4 ¢ conditions  warrant,  immune
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system organs including the thymus, spleen, portions of bone
marrow, lymph nodes and secondary lymphatic tissues can be
surgically excised for examination while patients are still
alive.

Classical immunology studies the relationship between
the body systems, pathogens, and immunity. The earliest
written mention of immunity can be traced back to the plague
of Athens in 430 BC.

The study of the molecular and cellular components that
comprise the immune system, including their function and
interaction, is the central science of immunology.

In the 21st century, immunology has broadened its
horizons with much research being performed in the more
specialized niches of immunology. This includes the
immunological function of cells, organs and systems not
normally associated with the immune system, as well as the
function of the immune system outside classical models of
immunity.

14. Give the definitions to the following words:
immunology

immune system

immunity

in vitro

in vivo

15. In 1-2 sentences, summarize each paragraph of the
text.

16. Check your knowledge about the immune system?
Do you know the answers to these questions?
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a) Is a monocyte a red or white blood cell?

b) What is the largest lymphoid structure?

¢) What common allergic disorder was named for the
illness first described in those exposed to the farmlands of
England?

d) What is a substance that can cause a person to
become sensitive to, and produce antibodies against it?

e) What type of immunity is developed through
exposure to a disease?

f) Which part of the body does NOT contain lymph
nodes?

g) Which organ is NOT part of the immune system?

h) What is a specialist in immunology called?

17. Talk about the facts you found about immune
system. What facts surprised you and what facts did you not
know about before? Can you add some other information
about the history of immunology or some interesting
immunological facts?

18. Read the text.
A useful vitamin

You would have to eat a couple dozen oranges to get the
same effect as one Vitamin C tablet that contains 500 mg of
Vitamin C. Perhaps everyone knows that vitamin C and
Immune system of humans are interconnected principles.
Ascorbic acid is a nutrient that has been shown to have a
strong jolt on human health. Researchers originally intended
that considerable doses of Vitamin C can reduce the severity
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and the rate of the common cold due to its using in oxidation-
reduction in the human body.

Vitamin C is on the top of immune boosters list and
there are many reasons for that. Perhaps, the greatest number
of nutrient investigations was devoted to vitamin C and
immune system. Ascorbic acid addendums are inexpensive to
make, and it is very good that vitamin C is available naturally
in many vegetables and fruits. There is another possibility to
get Ascorbic acid - you can buy at any chemist's shop
vitamin-C-fortified version. Now let's take a brief review of
vitamin C and immune system benefit of it.

Ascorbic acid increases the infection-fighting
production antibodies and white blood cells and increases
interferon levels, the antibody that covers surface of cells,
which are favorable for the viruses® entry. Vitamin C
diminished the cardiovascular disease risk with the help of
raising HDL level* cholesterol while decreasing blood
pressure and importunate with the proceeding during which
fat is transformed to plaque in the human arteries. It is also
interesting about vitamin C and immune system that people
who have diets with higher vitamin C concentration have
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lower rates of prostate, colon and even breast cancer.

*HDL level — high density lipoproteins level

19. Retell this text in your own words without using any
plan.

20. Study the list of vitamins and explain what vitamins
we need for healthy lifestyle and what problems can the lack
or overdose of vitamins cause.

Each vitamin is typically used in multiple reactions and,
therefore, most have multiple functions.

Vitamin D_eflc:|ency O_verdose Good sources
disease disease
Night- Orange
Vitamin blindness, . |Hypervitamino vegetables
Hyperkeratosis|| . carrots,
A sis A !
, and pumpkin,
Keratomalacia squash, spinach
I Oatmeal, brown
Beriberi, . :
N . Drowsiness or |rice, vegetables,
Vitamin |Wernicke- .
muscle cauliflower,
B, Korsakoff | . I
syndrome relaxation. potatoes, liver,
eggs
Dairy products,
Vitamin |Ariboflavinosi bananas,
B, S popcorn, green
beans, asparagus
Vitamin Liver damage |Meat, fish, eggs,
Bs Pellagra and other many
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Vitamin D_ef|0|ency O_verdose Good sources
disease disease
problems vegetables,
mushrooms, tree
nuts
Vitamin . Diarrhea, Meat, broccoli,
Paresthesia nausea and
Bs avocado
heartburn.
.. |Anemia, Impairment of |Meat,
Vitamin . . i
B peripheral proprioception,|\vegetables, tree
° neuropathy. |nerve damage |nuts, bananas
Raw egg yolk,
Vitamin |Dermatitis, liver, peanuts,
B~ enteritis certain
vegetables
Megaloblast
and
Deflmency May mask
during Leafy
N . |symptoms of
Vitamin |pregnancyis |1 . vegetables,
) vitamin By,
By associated .. : pasta, bread,
o deficiency; .
with birth cereal, liver
other effects.
defects, such
as neural tube
defects
Vitamin Mega_loblastlc Acne-like rash Mt_eat and other
B, anemia animal products
Vitamin .. |Many fruits and
C Scurvy Blood thinning vegetables, liver
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Deficiency Overdose

Vitamin i i Good sources
disease disease
Vitamin |Ricketsand |Hypervitamino|Fish, eggs, liver,
D Osteomalacia |sis D mushrooms
Deficiency is Increased
.y -, , congestive
very rare; mild heart failure
Vitamin |hemolytic . Many fruits and
o seen in one
E anemia in large vegetables
Pr?;’e\\/r?t?s m randomized
' study.
Increases
Vitamin |Bleeding coagulation in Leafy glreen h
K diathesis patients taking veget_ab es sue
. as spinach
warfarin.

21. Choose any vitamin/vitamins you like to make a
detailed presentation about it.

22. Translate the text into English using the vocabulary
and grammar patterns you have learned.

NmmyHHas cucrema — moAcucTeMa, CylleCTBYIOIIAs y
MO3BOHOYHBIX KUBOTHBIX U OOBEIMHSIONIAST OPTaHbl i TKAHH,
KOTOpBbIE 3alUIIAIOT OPraHu3M OT 3a0osieBaHuil. iIMMyHHas
cucremMa pacro3Haer MHOKECTBO pazHOOOpa3HBIX
BO30yIUTENEH: OT BUPYCOB IO MAPA3UTUYECKUX UEPBEH, H
OTIIMYaeT WX OT OWOMOJIEKYJT COOCTBEHHBIX KIIETOK.
Pacno3naBanne BO30ynuTeNel yCIOKHICTCS UX aganTanuei
Y SBOJIIONMOHHBIM PAa3BUTHUEM HOBBIX METOJOB YCIEHIHOIO
MH(DUIUPOBaHUS OPraHU3Ma-X035IMHA.
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KoHeuHON 1€bl0 MMMYHHOM CHUCTEMBI  SIBIIIETCS
YHUUTOXKEHHE YYKEPOJHOIO areHta. OTHUM JOCTUTAETCs
Ouosiornyeckass ~ MHIUBUAYAIbHOCTD opraHusma. B
MMMYHHOH CHCTEME€ pAa3BHUTBIX OPraHU3MOB CYILECTBYET
MHO>KECTBO  CIIOCOOOB ~ OOHAapyXeHHssT U YyJaJICHHUs
YYy’>KE€POJHBIX ar€HTOB, 3TOT IIPOLIECC HA3BIBAECTCSI NMMYHHBIM
OTBETOM.

23. Make a conversation based on this situation:

You are working out a new food supplement for
stimulating human’s immune system. You have to assure
your colleagues that your medicine is the most effective one.

Your partner’s aim is to ask you as many questions as
possible about the supplement’s effects on immune system.

24. Creative composition.
You are one of the white blood cells. Some antigen has
infiltrated your master’s body. What are your actions?

» Answers to the questions in exercise 16.

a. White. A monocyte is a white blood cell found in
lymph nodes, the spleen, and bone marrow. It is a phagocytic
cell that engulfs and kills bacteria and plays a role in killing
tumor cells.

b. Spleen. The spleen is located in the upper left
quadrant of the abdomen, behind the stomach. Red blood
cells are filtered through the spleen, where old blood cells are
destroyed.

c. Hay fever. It was originally called ‘farmer's lung' and
was caused by an allergic reaction to the fungi and spores in
the hay.

183



d. Antigen.

e. Acquired active immunity. In acquired active
immunity, antibodies are produced that protect the body upon
second exposure.

f. Feet. Lymph nodes provide one of the most
important defense mechanisms for the body.

g. Brain.

h. Immunologist. The emergence of AIDS in the 1980s
has prompted extensive research and an expanded
understanding of the immune system.
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Unitl3
Microbiology

Say in your own words
what microbiology is.

How many areas of
microbiology do you know?

What is the main subject
of microbiological research?

1. Read and translate this text.

The fantastic world

Microbiology is the study of microorganisms, which are
microscopic and unicellular organisms. This includes
eukaryotes such as fungi, protists and prokaryotes. Viruses,
though not classed as living organisms, are also studied.
Microbiology typically includes the study of the immune
system, or Immunology. And immune systems obviously
Interact with pathogenic microbes.

Microbiology includes virology, mycology,
parasitology, bacteriology and other branches.
Microbiological procedures usually must be aseptic, and use a
variety of tools such as light microscopes with a combination
of stains and dyes, agar plates in petri dishes, biochemical test
and running tests against particular growth conditions.
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Microbiology is researched actively. Many microbes are
responsible for beneficial processes such as industrial
fermentation, antibiotic production and others. Bacteria can
be used for the industrial production of amino acids. Coryne
bacterium glutamicum is one of the most important bacterial
species with an annual production of more than two million
tons of amino acids.

A variety of biopolymers, such as polysaccharides,
polyesters, and polyamides, are produced by microorganisms.
Microorganisms are used for the biotechnological production
of biopolymers with tailored properties suitable for high-
value medical application such as tissue engineering and drug
delivery.

Microorganisms are  beneficial for  microbial
biodegradation of domestic, agricultural and industrial
wastes. The ability of each microorganism to degrade toxic
waste depends on the nature of each contaminant.

There are also various claims concerning the
contributions to human and animal health by consuming
probiotics (bacteria potentially beneficial to the digestive
system) and/or prebiotics (substances consumed to promote
the growth of probiotic microorganisms). Recent research has
suggested that microorganisms could be useful in the
treatment of cancer.

Vocabulary
agar plate class (v)
amino acids contaminant (n)
beneficial (adj) degrade (v)
biochemical test depend on (V)
biopolymers (n) drug delivery
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dye (n) prebiotics (n)

enzyme (n) probiotics (n)
eukaryotes (n) prokaryotes (n)
growth conditions protists (n)
include (v) running tests
interact (V) stain (n)

light microscope tailored properties
microbial (adj) tissue engineering
microorganism (n) virus (n)

pathogenic (adj)

2. Translate these sentences.

1) Muxpoopeanusmoi CIIO’KHO YBUJIETH
HEeBOOpYKEHHBIM T1a3oM (naked eye).

2) Bupyc  Hecer B cebe  HACICICTBEHHYIO
uHpOPMAIIHIO.

3) MWudexius 370 CI0KHBIA OMOJIOTMYSCKHUI MpoIiecc,
IPU KOTOPOM NAMO2eHHble MUKpOObl TPOHUKAIOT B OPraHU3M
Y HApYIIAIOT TOCTOSTHCTBO €T0 BHYTPEHHEH CPEIbL.

4) [Ipoxapuomsi UCTIONB3YIOTCS B MEIUIIIHE.

5) Oxcnnyamayuonnvie UCNBIMAHUSL npuOopoB
MPOM3BOMATCS B  COOTBETCTBHUM C TOCYJapCTBEHHBIMH
CTaHJapTaMHU.

6) buoxumuueckue  mecmvl  TPUMEHSIOTCS  JUIS
CKpUHUHTAa — BBISBICHUS OOJE3HW Ha JOKIMHUYECKOU
CTaJluu.

7) Y osykapuom wuMeeTCS HYKICOTHUIHBIA COCTaB
OTJIeNIbHBIX TociienoBaTenbHocTe JJHK.

8) Kpacumenu npUMEHsEeMble B MHUKPOOHOJIOTHH,
SBJISIFOTCSL  COJISIMH  JIBYX THUIIOB: KHUCJIBIE KPACHTEIU W
OCHOBHBIE KPaCHUTEIIH.
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9) Xumuyeckoe  paspylIeHHE  MaTEpPHAIOB O]
aeicTBUeM  (aKTOPOB  OKPYXKAIOMIEH Cpedpl  SIBISAETCS
buopasnazaemocmyio.

3. Fill in the blank spaces in these sentences:

1) Microbiology is the study of , Which are
microscopic and unicellular organisms.

2) Viruses, though not classed as , are also
studied.

3) Many microbes are responsible for such
as industrial fermentation, antibiotic production and others.

4) are beneficial for microbial biodegradation

of domestic, agricultural and industrial wastes.

5) Recent research has suggested that microorganisms
could be useful in the of cancer.

6) Microorganisms are used for the of
biopolymers with tailored properties suitable for high-value
medical application.

4. Give the full answers to these questions:

1) What is microbiology?

2) Is microbiology connected with immunology?
How?

3) Which branches of microbiology do you know?

4) Where are the microbes used?

5) What do you know about Coryne bacterium
glutamicum?

6) What is produced by microorganisms?

7) What is probiotic? What is prebiotic? What is the
difference between them?

8) How can we biodegrade different wastes?
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9) Could microorganisms be useful in treatment of
cancer?

5. Read the text again and say which statements are true
and which are false.

a) Microbiology is the study of microorganisms.

b) Microbiology includes only the study of the
Immune system.

c) A virologist is a specialist in microbiology.

d) Microbiology is researched passively.

e) Bacteria can be used for the industrial production of
all acids.

f) The ability of each microorganism to degrade toxic
waste depends on the nature of each contaminant.

g) Probiotics are the substances consumed to promote
the growth of probiotic microorganisms.

6. Write a plan of the text. Use your plan to retell this
text in detail.

7. Find the appropriate definitions to the following
words:

eukaryotes small infectious agents that can
replicate only inside the living cells of
organisms

viruses biological scientists who study

organisms so small that, generally,
they can only be seen with a
microscope.

antibiotics organisms whose cells contain
complex structures enclosed within
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membranes

enzymes a class of diseases in which a
group of cells display uncontrolled
growth

mycology the branch of biology concerned
with the study of fungi

cancer organisms that lack a cell

nucleus or any other membrane-bound
organelles

microbiologist

proteins that catalyze (i.e.,
increase or decrease the rates of)
chemical reactions

prokaryotes

powerful medicines that fight
bacterial infections

9. Find the worlds from the previous exercise in the

below table.

elplolmjgle/m|jlal|s|g|s]|p
ulkla|rjulp|i|wjalh|l|d]o
kivii|tjofr|le|bfclalw|z]|k
ajmji|c|rjo|/b|ijo|lg|i]|s]|t
riy/plajpl/kih|l|ojk|le|e]u
ylclic|in|l|a|f|le|r|inja|n|h
ojlojajclijrjiofgl|i|s|r|z]i
t{l | mje|v|jy|rju|s|ip|fly]]l
elo|y|rjujojt|ijclalf|mju
siglo|njz|t|qla|g|h|]j|e]|s
riyjujt|sjeld|oji|fn|ju|s]|o
ajn|jt|i|bjijo|t]i|c|s]|I]]
hifo|lv]|i|rju|s|e|s|lo|c|e]|k
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10. You have one minute to write down all of the
different words you associate with ‘microbiology’. Share
your words with your partner/group and talk about them.

11. Look at the words below. Try to remember exactly
how these words were used in the text:

e pathogenic microbes

ebeneficial processes

eamino acids

epolyamides

e high-value medical application

edomestic

e contaminant

e the digestive system

et0 promote

etreatment

12. Remember Modal verbs and their equivalents. Fill
in the blank spaces sentence b) using the modal verbs
(changing the modal verbs in sentence a)). One has been
done for you. Bare in mind that sometimes you need another
modal verb!

1. a) She can ski really well.

b) She could ski really well when she was five.

2. a) | can finish it by Friday but it won't be easy.

b) I it by Friday but it wasn't be easy.
3. a) John can't live here. It's the wrong street.
b) Shakespeare _ in that house. It wasn't built
until 1840.
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4. a) | must check the oil before we leave.

b) I check the oil before we left.
5. a) It must be raining. Everyone has their umbrella up.
b) It . The ground is wet.

6. @) Thank you very much. You needn't give me a lift,
but it's very kind.

b) You me a lift, but it was very kind.
7. a) He needn't collect me from the station. I'll walk.
b) He me from the station. | walked.

8. a) Why don't you take the exam? You might pass.
b) Why didn't you take the exam? You
9. a) He should stop smoking before it's too late.
b) He stop smoking before it was too late.
10. a) | could visit you next Sunday.
b) I you last Sunday. Why didn’t you ask me?
11. a) There's the phone. It'll be Paul.
b) Did he have a deep voice? It Paul.
12. a) He'll sit in the armchair for hours, staring into
space.
b) He in the armchair for hours, staring into
space.

13. a) Let's take the map. We may get lost.
b) I wonder where they are. They

13. Use the verbs could, may, must, have to, should to
fill in the blank spaces.
1) Einstein’s theory predicted that the universe was not

static, but (be) either expending or contracting.
2) Because the universe is expanding it (cool),
which means that it (be) much hotter when it was
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young.
3) Therefore, a significant fraction of the universe
(consist) of non-baryonic matter.
4) There were no longer free electrons to absorb and

scatter light, and photons (travel) freely through the
universe.

5) These fluctuations (cause) by something that
happened even earlier.

6) We , however, (be) careful about taking these
models too seriously; they all (be) wrong.

14. Translate into English using modal verbs and their
equivalents.

1) Tebe cnemoBano MO3BOHUTH eMy Buepa. 2) Eii He
CJIEIOBAJI0 TOBOPUTH C PYKOBOJIUTEIEM TakuM TOHOM. Ee
TOH, JOJDKHO OBITh, W o0MJen ero. 3) DTo I0JDKHO OBLIO
npousoiTu. Bceem wu3BecTtHa ero 3a0biBuMBOCTH. 4) OHa
J0JKHA Obla BRIICHUTH BCE O TOTO, KaK HAYWHATH paboTy.
Tenepp eil Hy:)kHO MHOroO€ nepezensiBaTh. 5) Eil cienosaino
IPUHECTH BCE JOKYMEHTHI IaBHBIM-AABHO. Teneph CIUIIKOM
no3aHo. 6) JleTsaM Hemb3s cMOTpeTh (pubMbI ykacoB.7) Mue
ux npoBomuTh? — Her, Tebe He HyxHO. MHe mpuumercs
caenatb 3T0 camoMmy. 8) B duyxoil cTpaHe HEOO0XOIUMO
MPUCIIOCA0NINBATECA K HOBBIM YCIIOBUSAM JKU3HH. 9) 3psi ThI
Kynui 310 oOopynoBanue. 10) Mebl, A0mkHO OBITH, HE
3aMeTHIM ero B d3tod Ttoime. 11) Ham He Hamo ObLIO
CIICUINTH, TO3TOMY MBI PEIIHIH MoiTH remkoM. 12) [Touemy
sl TOJDKEH DTO HEIaTh?

15. Read the text about Antonie van Leeuwenhoek and
other pioneers of microbiology, translate and give it a title.
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Add the facts you know about these famous scientists.

Antonie van Leeuwenhoek was the first to observe
microorganisms using a microscope. In 1676 he observed
bacteria and other microorganisms, using a single-lens
microscope of his own design.

The field of bacteriology was founded in the 19th
century by Ferdinand Cohn, a botanist who describes several
bacteria. Cohn was also the first to formulate the taxonomic
classification of bacteria and
discover spores. Louis Pasteur and
Robert Koch were contemporaries
of Cohn’s and are often
considered to be the father of
Microbiology and medical
microbiology.

Pasteur is most famous for
his experiments designed to
disprove the theory of spontaneous

- : generation. Pasteur also designed
methods for food preservation (pasteurization) and vaccines
against several diseases such as
Antonie van fowl cholera and rabies. Koch is
L eeuwenhoek best known for his contributions to

the germ theory of disease, proving
that specific diseases were caused by specific pathogenic
microorganisms. He developed a series of criteria that have
become known as the Koch's postulates. Koch was one of the
first scientists to focus on the isolation of bacteria in pure
culture resulting in his description of several novel bacteria
including Mycobacterium tuberculosis, the causative agent of
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tuberculosis.

Martinus Beijerinck and Sergei Winogradsky are
considered to be the founders of general microbiology.
Beijerinck made two major contributions to microbiology: the
discovery of viruses and the development of enrichment
culture techniques. While his work on the Tobacco Mosaic
Virus established the basic principles of virology, it was his
development of enrichment culturing that had the most
Immediate impact on microbiology by allowing for the
cultivation of a wide range of microbes. Winogradsky was
the first to develop the concept of chemolithotrophy. He was
responsible for the first isolation and description of nitrogen-
fixing bacteria.

16. Talk about the facts you found in the text. What facts
surprised you and what facts did you not know about before?

17. Make 5 questions based on this text.

18. Fill in the table about the famous scientists. Add
scientists that are not mentioned in the text.

A scientist his impact on microbiology

19. Choose the scientist whose impact on microbiology
you appreciate the most and expand on the text with your own
information (facts). Make a report or a presentation and
report it to your group mates.
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20. Translate the text into English word-by-word. You
can use a dictionary if necessary.

Jionu  wW3ApeBiIe  WMENM  MPEACTaBICHHE O
MUKPOOHOJIOTHYECKUX TMpoLeccax, OAHAKO He 3HaIH O
OpPUYMHAX, BBI3BIBAIONIMX HUX. OJTO HE MeIano JAeaTh
HAOJIIOJICHUS W JIaXKe WCIOJIh30BaTh ATH MPOIECC B OBITY.
Muorue ¢unocodsr nenamu ymosputenbHbie (Speculative)
3aKIIIOYCHHS 0 MPUYMHAX TE€X WIM WHBIX siBneHuil. [Ipu aTom
Hanbosiee OIM3KO K OTKPHITHIO MUKpoMupa eme B 14 Beke
nogomen ®dpakacTopo, MPeanoa0KUBIINN, YTO WHPEKIUU
BBI3BIBAIOT MAJICHHKUE TEIbIIA, TIEPEAAIONINECS P KOHTAKTE
U COXpaHsoluecs Ha Bemax 0ogpHOro. OHAKO B TO BpeMs
HEBO3MOXXHO OBLIO yIOCTOBEPUTHCS B MPABHIBHOCTH €ro
HaeH.

21. Choose a topic below and make a presentation
about it to show to other students:

eFood microbiology

e Environmental microbiology
e Eukaryote

eBacteria

e Prokaryote

e Virology

e Archaea

e Escherichia coli
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Unit 14
Virology

What is a virus?

Are you afraid of viruses?

Can people, living in closed spaces without any contacts
with other people, be protected from viruses?

What do you know about virology?

1. Read and translate this text.
Virology and viruses

Virology is the study of viruses and virus-like agents:
their structure, classification and evolution, their ways to
infect and exploit cells for virus reproduction, the diseases
they cause, the techniques to isolate and culture them, and
their use in research and therapy. Virology is often
considered as a part of microbiology.

A virus is a small
infectious agent that can
replicate only inside the
living cells of organisms.
Viruses infect all types of
organisms, from animals
§ and plants to bacteria. Since
the initial discovery of the
tobacco mosaic virus in
1898, about 5,000 viruses
" have been described in




details, although there are millions of different types. Viruses
are found in almost every ecosystem on the Earth.

Virtually, all viruses can be classified according to the
host cell they infect: animal viruses, plant viruses, fungal
viruses, and bacteriophages (viruses infecting bacteria, which
include the most complex viruses). Another classification
uses the geometrical shape of their or the virus's structure
(e.g. presence or absence of a lipid envelope).

Viruses range in size from about 30 nm to about 450
nm, which means that most of them cannot be seen with light
microscopes. The shape and structure of viruses has been
studied by electron microscopy, NMR (nuclear magnetic
resonance) spectroscopy, and X-ray crystallography.

Virus particles (known as virions) consist of two or
three parts: the genetic material made from either DNA or
RNA, long molecules that carry genetic information; a
protein coat that protects these genes; and in some cases an
envelope of lipids that surrounds the protein coat when they
are outside a cell. The average virus is about one one-
hundredth the size of the average bacterium.

Viruses cause a number of diseases in eukaryotes. In
humans, smallpox, the common cold, influenza, herpes, polio,
rabies and AIDS are examples of viral diseases.

Viral infections in animals provoke an immune response
that usually eliminates the infecting virus. Immune responses
can also be produced by vaccines. However, some viruses
including those causing AIDS and viral hepatitis evade these
immune responses and result in chronic infections.
Antibiotics have no effect on viruses, but several antiviral
drugs have been developed.

The origins of viruses in the evolutionary history of life
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are unclear: some may have evolved from plasmids — pieces
of DNA that can move between cells — while others may have

evolved from bacteria.

The evolution of viruses, which often occurs with the
evolution of their hosts, is studied in the field of viral

evolution.

While viruses reproduce and evolve, they don't engage
in metabolism and depend on a host cell for reproduction.
The often-debated question is whether they are alive or not.

AIDS [eidz]
antiviral drugs
bacteriophage (n)
capsid (n)
common cold
electron microscopy
eliminate (v)
engage (V)
evolution (n)
evolve (v)
exploit (v)
genetic material
host cell

Immune response
infect (v)
infectious agent
influenza (n)

Vocabulary

discovery (n)

light microscope
lipid envelope
plasmids (n)

polio (n)

protein coat

provoke (V)

rabies (n)

replicate (v)
reproduction (n)
smallpox (n)
structure (n)

tobacco mosaic virus
vaccine (n)

viral evolution

virus (n0O

X-ray crystallography

2. Give Russian equivalents to the following words:
Virus-like agents, is often considered as, a major
branch, can be classified according to, range in size from



about .... nm to about....nm, all types of organisms, describe
in details, consist of, carry genetic information, the average
virus, can be produced by, have no effect on, the evolution of
viruses, in the field of viral evolution, depend on.

3. Translate the following sentences from Russian into
English using the words from vocabulary.

1) Fakmepuogaeu WCIONB3YIOTCS B JICYCHUU OCTPHIX
KHUIICYHBIX UHDEeKYUlL.

2) Bocnanenne — ojHa W3 HamOoyee PaHHUX peakyuil
UMMYHHOU cucmembl Ha UHPEKIHIO.

3) Y4eHble co3aiu gakyuHy OT MEHUHTUTa B.

4) Yxe MHOro JIET He OBUIO 3MHMAEMHH OCnbl, TaK Kak
CBOEBpEMEHHAsl ~ BaKIMHALWSA  JIIOJEH  MPOBOLUPYET
UMMYHHBIU Oeem.

5) Iloauomuenum—sto 0CTpoe UH(PEKITNOHHOE
3a0ojeBaHne, TOpaKalollee  IEHTPAIbHYI0  HEPBHYIO
CUCTEMY.

6) Uenoseueckuii punoupyc (HRV) orBeTcTBeHEH 32
30 — 50 % ciryqaeB obweti npocmyobwi.

7) Ceéemosbie Mukpockonsi MOTYT YBEJIHMUHUBATH OOBEKT
B 1500 pa3, a anexrponnsie — B 20 000 pas.

8) Bupyc TabavyHOU MO3auKH nepeaaercs
MEXaHUYECKHM MyTEeM OT OOJILHOTO PacTeHUs K 3J0POBOMY
WA C CEMEHaMH.

9) Bewencmso 'y cobak nposoyupyem pPa3BUTHUEC
BOCTIAJICHHSI TOJIOBHOTO MO3Ta

10) Knemxa-xo3aun — 3T0 KIleTKa, HECyIIas BUPYC.

4. Fill in the blank spaces in these sentences:
1) Virology is often considered as a part of
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2) Viruses can be classified according to they
infect.

3) Another classification uses the geometrical shape of
their ____or the virus's structure.

4) A virus is a small that can replicate only inside
the living cells of organisms.

5) Viruses are found in almost every on Earth.

6) Viruses cause a number of diseases in :

7) Viral infections in animals provoke that
usually eliminates the infecting virus.

8) The evolution of viruses, which often occurs in concert
with the evolution of their hosts, is studied in the field
of :

9) While viruses and , they don't engage in
metabolism and depend on a host cell for reproduction.

5. Remember how the fragments of the sentences were
used, and complete the sentences using the information from
the text.

1) Virology is the study of viruses and virus-like agents:

2) Viruses can be classified according to the host cell
they infect: ...

3) The shape and structure of viruses has been studied
by...

4) Since the initial discovery of the tobacco mosaic
virus in 1898, about 5,000 viruses have been described in
detail, although...

5) Viral infections in animals provoke an immune
response that...

6) Antibiotics have no effect on viruses, but ...
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7) The often-debated question of whether they are alive
or not is a matter of definition that...

6. Find the appropriate definitions to the following
words:

AIDS a small infectious agent that can replicate
only inside the living cells of organisms

Influenza a compound or substance that kills or slows
down the growth of bacteria

Virus an infectious disease caused by RNA
viruses, that affects birds and mammals

Eukaryote a living cell in which a virus reproduces

Host cell a disease of the human immune system
caused by the human immunodeficiency
virus (HIV)

Antibacterial | an organism whose cells contain complex

drugs structures enclosed within membranes

7. Make 10 questions covering the content of the text.

8. Make a plan of the text. Add key words in it if
necessary.

9. Retell this text using your plan.

10. Remember the Gerund. Complete the following
sentences using the gerund.

1) (Be) free and alone is a good thing if you are tired of
research work. 2) (Find) this sample here was a quite a
surprise. 3) If this is what you intend (ask) me, stop (waste)
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your time. 4) They kept on (talk) though the centrifuge began
(work). 5) Everyone enjoyed (swim) in the river. 6) My fume
hood needs (repair). 7) He never mentioned (live) in Prague.
8) He does not want (air) the room. 9) Just imagine (do) this
research together! 10) If you postpone (get) a visa, you will
miss an excellent opportunity of (go) to that conference.

11. Translate into English using the gerund where
possible.

1) A HacramBaro, 4TOOBI THI MMOKA3aJl HAM CBOW HOBBII
wiad pador. 2) CTyIeHT ropauics TEM, YTO y HEro TaKou
U3BECTHBIA  PYKOBOIUTENb. 3) OTOT (GUIBM  CTOWT
IOCMOTPETh. BaM He CMOXET HE IOHPaBUThCS TaKOE
HEOObIYHOE OOBSCHEHHE MPOMCXO0XKIEHUS BUPYCOB. 4) Bpuio
HEBO3MOYKHO JIOCTATh OHMJIET, M €My IPUILIOCH OTKA3aThCsA OT
MBICIIM MOCIYIIATh 3HAMEHUTOro JeKTopa. 5) S momHio, oH
IPOMKO CMEsJICs, KOIla paccKa3blBal O TBOEH KypcoOBOH. 6)
Ona Obuta yBepeHa, YTO MajJbUWKH YK€ JABHO IEPECTaIH
paborate B maboparopun. 7) OHa cujpena B ayJuTOpPUU, HE
rOBOpsS HU CliOBa W He oOpaimas BHUMaHHS Ha OOJITOBHIO
CBOMX OJHOTpYNNHHUKOB. 8) He oTBeuass Ha NpUBETCTBUSA, OH
opicTpo mpomen B 3am. 9) OH HaMmepeBalCsi HadaThb CBOE
ucciefoBanue co coopa aanubix. 10) OH TepneTh HE MOXKET,
KOI'JIa €ro XBaJIsT.

12. Remember the forms of the Participle and how to
use them. Find the difference between Participles | and II.
Open the brackets and change the verb into the participle.

1) He fell asleep (exhaust) by all the experiments. 2)
She entered the lab (accompany) by her supervisor. 3) A
snake (sleep) in the grass will bite if anyone treads upon it. 4)
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(Fill) his rack with test tubes the student was about to go. 5) It
was a bright Sunday morning of early summer (promise)
heat. 6) When | came home, | found the table (lay). 7) (Judge)
by the dye color it should be an appropriate protein. 8)
(Arrive) at a big city, | started to look for a job. 9) He had
received an urgent message (ask) him to telephone Sir
Matthew. 10) He looked at groups of mice (walk) one by one.
11) In the wood they sat down on a (fall) tree. 12) (See) from
the magnifying glass the virus looks magnificent. 13) (Not
know) what to do he asked his co-worker. 14) (Lock) in the
cage the mouse started to run around.

13. Translate into English using participles where
possible.

1) byabTe  BHUMATENbHBI, KOTJAa  [POBOJUTE
skcnepuMeHT. 2) Ha nucre Oymaru ObUTO HECKOJBKO CTPOK,
HanmMcaHHbIX KapanpgamoM. 3) [lomyunB mpemynpexiaeHue,
CTYJIEHT cpa3y B3suics 3a KypcoBYy10. 4) 5l He 3HaI0 4enoBeKa,
ropopsmiero mo Tenedony. 5) IloctaBuB oOpas3isr B
MOPO3UJIbHYIO KaMepy BEYEPOM, Mbl JOCTAIU UX C yTpa yXKe
3aMopoxeHHbIMU. 6) IlosydueHHOe W3BecTHE B3BOJIHOBAJIO
Bcex. 7) S ocraBmia eii 3amucKy, HE 3acTaB ee¢ Ha pabodem
Mecte. 8) UyBCTBys yCTajaocTh, KOMaHJia HCClelI0BaTelen
pemmia nepedoxHyTh. 9) S He 3amoMHWI UMS 4YENIOBEKa,
HaIllMCaBIIEro 3TOT HayuHbld Tpya. 10) Msl cuzmenu B
nabopaTopun, Haciaxziasch uynecHbiM Kymaccu Cunero,
OKpAIITUBAOIIETO OSJIKH.

204



14. Read the text.
The history of vaccination

A very early form of vaccination known as variolation
was developed several thousand years ago in China. It
involved the application of materials from smallpox sufferers
in order to immunize others. In 1796 Edward Jenner
developed a safe method, using cowpox to successfully
immunize a young boy against smallpox, and this practice
was widely adopted. Vaccinations against other viral diseases
followed, including the successful rabies vaccination by
Louis Pasteur in 1886. The nature of viruses however was not
clear to these researchers.

In 1892 Dimitri Ivanovski showed that a disease of
tobacco plants, tobacco mosaic disease, could be transmitted
by extracts that were passed through filters fine enough to
exclude even the smallest known bacteria.

In 1903 it was suggested for the first time that
transduction by viruses might cause cancer. Such an
oncovirus in chickens was described by Francis Peyton Rous
in 1911; it was later called Rous sarcoma virus 1 and
understood to be a retrovirus.
Several other  cancer-causing
retroviruses have since been
described.

While plant viruses and
bacteriophages can be grown
comparatively easily, animal viruses
normally require a living host
animal, which complicates their
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study immensely. In 1931 it was shown that influenza virus
could be grown in fertilized chicken eggs, a method that is
still used today to produce vaccines. In 1937, Max Theiler
managed to grow the yellow fever virus in chicken eggs and
produced a vaccine from an attenuated virus strain; this
vaccine saved millions of lives and is still being used today.

The first virus that could be crystalized and whose
structure could therefore be elucidated in detail was tobacco
mosaic virus (TMV), the virus that had been studied earlier
by lvanovski and Beijerink. In 1935, Wendell Stanley
achieved its crystallization for electron microscopy and
showed that it remains active even after crystallization. Clear
X-ray diffraction pictures of the crystallized virus were
obtained by Bernal and Fankuchen in 1941.

In 1975 the functioning of oncoviruses was clarified
considerably. Until that time, it was thought that these viruses
carried certain genes called oncogenes which, when inserted
into the host's genome, would cause cancer.

A worldwide vaccination campaign led by the UN
World Health Organization resulted in the eradication of
smallpox in 1979.

15. Write down 15 sentences covering the whole content
of the text.

16. Draw “a history line” and put the virologists’
names along the line on it. Don’t forget to mention their
discoveries.

E. Jenner
|

v
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1796
Safe method of
vaccination against smallpox

17. Remember the words you learned in this unit and
translate the sentences using them.

1) YemoBek Ha  MNPOTSHKEHUM  BCEH  KH3HHU
MOJIBEPTaeTCsl ONACHOCTH 3apa3uThCs U 3a00JIE€Th KaKOH-TH00
BUPYCHOU MH(pEKIHEH.

2) Pa3mHOXasich, BHPYCHl HCTOMIAIOT KICTOYHEIC
pecypcbl, TiyOOKO HapymaloT OOMEH BelIecTB, U, B
KOHEYHOM CYETE, SBISIOTCS MPUIMHOMN THOEH KIETOK.

3) Ilo cBoeMy CTPOCHHIO U CBOWCTBAM BHUPYCHI
3aHMMAIOT TPOMEKYTOYHOE MECTO MEKIY CIOXKHEHIINMHU
XUMHYECKHUMHU BEILIECTBAMHU (momumepamu,
MaKpoOMOJIEKyJIaMH) W  INPOCTEUIIMMU  OpPraHu3MaMH
(bakTepusiMn).

4) Jlonmroe BpeMs IOJIarajH, YTO BHPYCHI BBI3BIBAIOT
ocTpble MaccoBble 3aboneBanus. K HacTosmemy BpeMeHU
HaKOIUIEHO MHOTIO JIO0Ka3aTeJIbCTB TOrO, YTO BUPYCHI
SBIISIIOTCS TIPUYMHON M Pa3NIUYHBIX XPOHUYECKUX OO0JIe3HEH,
JUIALLUXCS TOAAMHU U AK€ JECATUIETUIMM.

5) Monexkyna PHK Bupyca TabauyHOH MO3auWKH
3aKJIFOUYCHA B OCIKOBBIA Karcugl (000I0YKY), COCTOSIIUN U3
2130 uAECHTUYHBIX MTOHUIETITHIHBIX CyOhEeTMHUII.

6) CoBpemeHHass Kiaccu(UKalMs BHPYCOB OCHOBaHA
Ha BUJIE U (OPMBI UX HYKIIEMHOBOMN KUCIIOTHI.

7) Kymaccn OpwUTMaHTOBBI CUHHHA HMEET JBE
METUJIbHBIE TPYIIIBL.

8) Jlroau, BBDKHBAIOIINE MTOCIE OCIIBI, MOTYT YaCTUYHO
WJIM MOJHOCTBIO TEPSATH 3pEHUE.

207



9) OskoreHn CTHMYJIHPYET oOpa3oBaHHe
3JI0KA4E€CTBEHHOM OITYXOJIH.

10) XKenras nmuxopajka nepeaaércs ¢ yKycoM KOMapoB.

18. Do you know what a retrovirus is? Can you describe
the mechanism of its activity? Why can this virus be very
dangerous for our cells? What are the typical diseases caused
by a retrovirus? Make a poster explaining how retrovirus
works and show it to your class.

19. Read and translate the text about retrovirus.
XPpOHUYECKYIO YCTAJOCTH BBI3bIBAET PETPOBUPYC

bemenslii pUTM COBPEMEHHOM MKW3HM JIETKO MOMKET
JOBECTU 10 IOCTEU, aNTEYKH M «CUHIAPOMA XPOHUYECKOU
ycragoctu». HoO Menukum Hamiau DpUYMHY JACTIPECCHM,
yCTaJlOCTH W CHW)KGHUS  HWMMYHHTETa  O(HCHBIX
TPYJOrOJIMKOB — 3TO MH(pekus. 1ot perpoBupyc XMRV,
XOpOIIO 3HAKOMBIM BpadyaM U OHOJOraM, BBI3BIBACT
JEUKEMHUIO Yy MBIIIEH M YacTO BCTPEYAECTCS B TKAHIX
OIYXOJIEU Y MY>KYHH.

[IpynunHbl cHHIpPOMA XPOHUYECKOM YCTAJIOCTH HCKala
Ipylla YY€HbIX II0J PYKOBOACTBOM JoKTopa JIKymu
Muxkosur;  (Judy Mikovits) w3 wuHCTHTYTA YHTTMOpa
[Mutepcona (Whittemore Peterson Institute, Hepanma, CIIIA).
KpoBb ucnpITyeMbIX TECTHpOBajach Ha HaJUYHUE AHTUTEN K
pPa3HOro poJia BUpycam, B TOM 4HcCIie K MblliedHOMYy XMRV.
Ilo aHanm3am onpenenuiau MpUCyTCTBHE BUPyca B OPraHU3MeE
BOCbMH U3 218 310pOBBIX JIOJIEH, YTO COCTaBUIIO BCEro 3,7
%, B TO BpeMsi KaK Cpeld «XPOHUYECKH YCTaIOLIUX)»
peTpoBupyc Obul OOHapykeH y 68 uenoBek, a 3To yxe 67%
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BBIOODKH.

CHHIpPOM XpPOHUYECKOW YCTAJIOCTH BIEPBBIE OBLI
BBIBEJICH KaK OTACIbHBIA auarHo3 B koHre 1980 ropa, ero
NEPBOHAYAIBHOE Ha3BaHUE «rpulll snnu». OJHAKO MHOTHE
MEIUKM U  CEroAHs COMHEBAIOTCS B  PEaJbHOCTH
CyLIECTBOBAHMs JAHHOIO cuHApoMa. Ero cummmnromaruka
pacruiblByaTa: OT JENPECCUU JO OOMOPOKOB, OT CYyCTaBHBIX
Oomeit 1o anemun. Kpome TOro, HEM3BECTHB W MPUYHHBEI.
[Icuxomorn OOBUHSIOT BO BCEM CTPECCHl M JaBIICHUE
LUMBUJIM3ALIMOHHON JKU3HM, KIMHHULIKCTBI CKJIOHSIOTCS K
BUPYCHOM 3THOJIOTMM XPOHUYECKOM YCTAJIOCTH, HAIIPUMED, K
BUpycy OnmreiiHa-bappa, sHTepoBHpycaMu,  BUpPYCY
IIPOCTOrO repreca u, HakoHel, perposupycy XMRV.

18. Write a creative composition “If viruses took over
the world...”.

19. Are you for or against vaccination? Give your

arguments and express your opinion in the form of an opinion
essay or have an oral discussion about this topic.
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Unit 15
Genetic engineering

What areas of
biotechnology do  you
know?

What does genetic
engineering deal with?

Where can the
products of genetic
engineering be applied?

Comment on the joke
on the picture. How do you
understand it?

N 1. Read this text and

“Isn't genelic engineering amazing? Two years .
ago who would hove even imagined tranSIate
such a thing as a Turkipede?[”

The scope of genetic engineering

Progress in any scientific discipline depends on the
availability of techniques and methods that extend the range
and sophistication of experiments that may be performed.
Over the past 35 years this has been demonstrated by the
emergence of genetic engineering. In many laboratories
around the world, it is now routine practice to isolate a
specific DNA fragment from the genome of an organism,
determine its base sequence, and assess its function. The
technology is also now used in many other applications,
including forensic analysis of scene-of-crime samples,
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paternity disputes, medical diagnosis, genome mapping and
sequencing, and the biotechnology industry.

The term genetic engineering is often thought to be
rather trivial, yet it is probably the label that most people
would recognize. However, there are several other terms that
can be used to describe the technology, including gene
manipulation, gene cloning, recombinant DNA technology,
genetic modification, and the new genetics.

Although there are many diverse and complex
techniques involved, the basic principles of genetic
manipulation are rather simple. The basic premise of the
technology is the following. Genetic information, encoded by
DNA and arranged in the form of genes, is a resource that can
be manipulated in various ways to achieve certain goals in
both pure and applied science and medicine.

There are many areas in which genetic manipulation is
of value, including the following:

- Basic research on gene structure and function

- Production of useful proteins by novel methods

- Generation of transgenic plants and animals

- Medical diagnosis and treatment

- Genome analysis by DNA sequencing

The mainstay of genetic manipulation is the ability to
isolate a single DNA sequence from the genome. This is the
essence of gene cloning and can be considered as a series of
four steps: 1) Generation of DNA fragments; 2) Joining to a
vector or carrier molecule; 3) Introduction into a host cell for
amplification; 4) Selection of required sequence. Successful
completion of these steps provides the genetic engineer with a
specific DNA sequence, which may be used for a variety of
purposes.
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One questionable aspect of the new genetics is the
debate surrounding the potential applications of the
technology. Nowadays there are some ethical problems that
exist in modern genetics, which are likely to increase in both
number and complexity, as genetic engineering technology
becomes more sophisticated. The use of transgenic plants and
animals, investigation of the human genome, gene therapy,
and many other topics are of concern — not just to the
scientist, but to the population as a whole.

Additional developments in the cloning of organisms,
and in areas such as in vitro fertilization and
xenotransplantation, raise further questions. Research on stem
cells and the potential therapeutic benefits that this research
may bring, is another area of concern that is part of the
general advance in genetic technology.

Taking all the potential costs and benefits into account,
it remains to be seen if we can use genetic engineering for the
overall benefit of mankind and avoid the misuse of
technology that often accompanies scientific achievement.

Vocabulary
range (n) paternity dispute
emergence (n) recognize (v)
rapidly (adv) gene manipulation
routine practice gene cloning
isolate (V) recombinant  DNA
sequence (n) technology
assess (V) genetic modification
applications (n) new genetics
forensic analyses novel (adj)
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transgenic (adj) fertilization (n)

carrier molecule stem cells

host cell benefit (n)
amplification (n) take into account
required (adj) mankind (n)
completion (n) misuse (n)
sophistication (n) achievement (n)

sophisticated (adj)

2. Give the definitions to the terms below. Make your
own sentences with them.

Forensic analysis of scene-of-crime samples, paternity
disputes, medical diagnosis, genome mapping and
sequencing, transgenic plants and animals, the human
genome, gene therapy, fertilization and xenotransplantation.

3. Put the words in the correct order to make the
sentences:
1) to isolate/ it is now routine practice/ from the

genome of an organism/ a specific DNA fragment

2) to describe/ there are several terms/ the genetic
engineering technology/ that can be used

3) is of value/ there are many/ in which genetic
manipulation/ scientific areas

4) from the genome/ the basis of genetic manipulation/
the ability to isolate/ is/ a single DNA sequence/

5) of organisms/ additional developments in the
cloning/ raise further questions

4. Translate the following sentences paying attention to
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the words in italics.

1) losisnenue mpanceenHnvix OBOINEH HAa POCCHHCKOM
PBIHKE BBI3BAJIO MacCy KPUTHKHU.

2) Hosas wunes WCIOIB30BAaHHS CMBOIOGbIX KIEMOK
MOXXET CHACTH uenogeuecmeo OT TPEKIEBPEMEHHOIO
CTapeHHUs.

3) 3noynompebnenue TESHETUYECKH MOIU(PHIIMPOBAH-
HBIMHM IPOJAYKTaMH MOKET CBECTH Ha HET BCE OOCMUIICEHUs
HayKH.

4) Vcunenue T€HOB MOXET OBITH JOCTHTHYTO 3a CUET
UCIIOJIb30BAHUSI COOTBETCTBYIOIIMX BHUPYCHBIX BEKTOPOB M
KJIETOK-PELIUITHEHTOB.

5) Texnonoeus pexombunanmuou /JHK noapasymeBaet
o0benuHenne monekyn IHK nByx pasHbIX BUAOB, KOTOpBIE
BBOJSITCA B KIEMK)-X03auH JJi1 TPOU3BOJCTBA HOBBIX
TFEeHETHYECKUX KOMOMHALIMM.

6) Juanazon u crodxicnocms SKCIEPUMEHTOB BO MHOTOM
3aBHCAT OT KBATM(UKAIIUU HCCIIEI0BATENS

7) B Hamum 1HU ycmawnoenenue omyo8cmea NpOUCXoIUuT
B Cy1cOHOM MOpSAKE.

8) Ipunumasn 60 SHUMAHUE 66120001
OMOTEXHOJOTMYECKUX HCCIIEJOBaHU, BCE OOJIBIIE CTYIEHTOB
MIOCTYIAeT Ha OMOJIOrMYECKHE HANIPaBIEHUS 00yUYEHUSI.

5. Answer the questions based on the information in the
text.

1) What does progress in any scientific discipline
depend on?

2) When did genetic engineering approximately appear?

3) What applications is the genetic technology used in?

4) Are there any other terms meaning genetic
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engineering? What are they?

5) Are the basic principles of genetic manipulation
simple or sophisticated?

6) What is the premise of the genetic technology?

7) What are the areas where genetic manipulation is of
value?

8) What are the four steps of gene cloning?

9) What is the questionable aspect of the new genetics?

10) Who is concerned about the use of transgenic plants
and animals, gene therapy, etc.?

6. According to the text, there are areas in which
genetic manipulation is necessary. Name them and say how
the technique can be used in these areas.

7. Read the text again and say if the following
statements are true or false. Correct them if necessary.

1) Progress in any scientific discipline doesn’t depend
on the availability of techniques and methods that may be
performed.

2) It is not routine practice to isolate a specific DNA
fragment from the genome of an organism.

3) The technology can be used for paternity disputes.

4) The term genetic engineering can’t be recognized
by the majority of people.

5) The basic principles of genetic manipulation are
rather simple.

6) Genetic information is a resource that can be
changed in various ways to achieve certain goals.

7) There are no areas in which genetic manipulation is
of value.
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8) The mainstay of genetic manipulation is the ability
to inject a single DNA sequence to the genome

9) There are no questionable aspects in the new
genetics.

10) Genetic engineering technology will never become
sophisticated.

11) In vitro fertilization and xenotransplantation raise
debates.

12) No one knows if we can use genetic engineering for
the benefit of mankind.

8. Make a plan of this text. Add the key-words in it.
9. Retell this text using your plan.

10. Remember the forms of the Infinitive and how to
use them. Open the brackets and choose the Infinitive in the
Active or Passive Voice. Insert to where necessary.

1) They are glad (invite/ be invited) to the conference.
2) 1 don't like (interrupt/ be interrupted). 3) He will be happy
(see/ be seen) you. 4) | was glad (meet/ be met) in the hall. 5)
Students like (tell/ be told) life stories and always (listen/ be
listened) to them with interest. 6) | did not think (interrupt/ be
interrupted) you. 7) He is glad (send/ be sent) abroad. 8) He
likes (ask/ be asked) his professor.9) He does not like (ask/ be
asked) questions because he does not know how to answer
them. 10) Look, a smoke from the lab can (see/ be seen) in
the distance! Can you (see/ be seen) it?

11. Remember the Complex Object structure. Open the
brackets and use the Complex Object where necessary.
Example: He expected (they, arrive) at 5. — He
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expected them to arrive at 5.

1) Do you want (they, stay) at the hotel or with us? 2. I'd
like (the professor, look through) my report. 3) Do you want
(1, show) you the basic principles of the experiment? 4) We
expect (he, arrange) everything by the time we come. 5) |
want (she, tell) me the news in brief. 6) He expected (the
meeting, hold) in the conference hall. 7) | would like (they,
make) an appointment for me for Tuesday. 8) We want (she,
introduce) us to the president. 9) | don't want (they, be late)
for dinner. 10) He expected (she, invite) to the Annual
Researchers Event by the Smiths. 11) | want (the
experiment, finish) by Saturday.

12. Translate into English using the Complex Object.

1) 8 He oxupan, 4TO STOT YUYEHBIM OyJIeT TakuMm
HEBEXJIUBBIM YETOBEKOM. 2) Mpbl Obl XOTEIM, YTOOBI BBI
JOCTaBUJIM 00OpyJOBaHUE K KOHILY WIOHS. 3) S oxkupan, 4to
ee mpuriacsaT tyna. 4) OHU HE OKUAATH, YTO €T0 CIPOCAT 00
sToM. 5) S caplman, Kak €ro HMMs  HECKOJBKO pa3
YIOMHHAJIOCh Ha coOpanmu. 6) OH HE 3aMeTWI, KaK MBI
MOJIONLIN K HeMy. 7) Bel BUzienu, Kak CTyJIE€HThI HaJ 4EM-TO
cMesich? 8) MBI He 0KHIald, 9TO 00 3TOM HCCISAOBaHUHU
0OBSIBAT 1O paano. 9) Mue Obl XOTeNnoCh, YTOOBI OHA CKa3aa
HaM, 4TO OHa OyJeT Jenarh ceroAns BeuepoM. 10) A mymaro,
YTO CEroJHs Bbl YCIBIIIUTE, KAK OHA YUTAET JIEKLUU.

13. Study the Complex Subject. Open the brackets and
use the Complex Subject structure.

Example: He is thought (study) now. — He is thought
to be studying now.
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1) He is considered (be) a good scientist. 2) They are
thought (go away) some days ago. 3) James is expected
(make) a report next Wednesday. 4) Steve is known (help)
them to solve a problem when they were in trouble. 5) Nobel
is known (discover) dynamite. 6) This course work is
considered (be) the worst of the year. 7) She is supposed
(work) in the laboratory from 2 to 6 p.m. tomorrow. 8) They
are known (make) a new discovery a month ago. 9) He is
expected (manage) the business himself. 10) He is said (be) at
the lab now.

14. Translate into English using the Complex Subject.

1) CtuBeH 00s3aTENBPHO 3aKOHUYUT ATO HCCIICIOBAHUE.
2) WzBectHo, uto Mapk AnTOHOBHY yexan B Ocro. 3)
[Ipennonarator, 4TO PEKTOP YHUBEPCUTETA BBHICTYIIUT Ha
KoH(pepeHu. 4) D1y paboTy CUMTAIOT caMOil MHTEPECHOU.
5) Kaxercs, oHa TOTOBUT HOBBIM mnpemnapar. 6) boo,
HaBepHOE, HaM MToMokeT. — OH HaBEepHSAKA HaM ITIOMOXKET. 7)
[lonarator, 4yro oHM yexanu Buepa. &) Ilo-Buaumomy,
neperoBopbl 3akoHyarcs 3aBtpa. 9) Ilomarator, uro s3ta
pabota Opuia BeimonHeHa ycrenrHo. 10) Bpsix mu 3ToT dakr
uMeer Oosbiioe 3HaueHue. 11) DTo, BEpOSATHO, CIAyUUTCH,
eciu BeTep He nepemeHutcs. 12) ['oBopst, yTo nenerarsl Ha
KoH(pepeHuio yxe mnpuexanu. 13) HM3BectHo, 4TO 3TOT
KOMUTET OBUT CO3/IaH HECKOJIBKO JIeT ToMy Hazas. 14) Ow, mo-
BUJIMMOMY, NHILET HOBYIO KHury. 15) Ilpenmomarator, uTo
OHM CMOTYT PELIUTh ATOT BOIPOC TOTYAC JKE.

15. Genetically modified foods are a touchy topic.
Cloned cows or pigs haven't been approved for public
consumption, obviously, but pest-resistant corn can cause its
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fair share of controversy. How much do you know about
genetically modified foods? Complete the test to check
yourself.

1. When were the first genetically modified foods
available in the United States?

a) 1970s

b) 1980s
c¢) 1990s

2. What was the first genetically modified food to be
sold commercially?
a) corn

b) tomato
C) potato

3. What is triple-stack corn?
a) corn that has three times the kernels of regular corn

b) corn that has been genetically modified to have extra
vitamin C
¢) corn that has built-in insect and weed control

4. What nutrient is golden rice packed with?
a) vitamin A
b) vitamin B
¢) vitamin C

5. Researchers have produced genetically engineered
pigs whose meat has elevated levels of what?

a) omega-3 fatty acids

b) protein
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C) antioxidants

6. What is the most commonly genetically modified
crop in the United States?
a) soybeans

b) corn
c) apples

7. According to the USDA, what percentage of the
soybeans grown in the United States is genetically modified?
a) 74 percent

b) 89 percent
c) 98 percent

8. How many genetically engineered food crops have
been approved by the USDA?
a) About 15

b) About 25
c) About 40

9. Choose one of the ways cheese can be genetically
engineered?

a) It can be made "vegetarian."

b) It can be mold-resistant.

¢) It can have 20 percent extra protein.

10. In 2008, a large group of investors led a protest
against what genetically engineered crop?
a) sugar beets
b) lettuce
c) broccoli
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If you are not sure, check the answers at the end of this
unit.

16. Read and translate the text about genetically
modified food.

GM Food

One of the best-known and controversial applications of
genetic engineering is the creation of genetically modified
food. There are three generations of genetically modified
crops. First generation crops have been commercialized and
most provide protection from
insects and/or resistance to
herbicides. There are also
fungal and virus resistant
crops developed or in
development. They have been
developed to make the insect
and weed management of
crops easier and can
indirectly increase crop yield.

The second generation
of genetically modified crops being developed aim to directly
improve yield by improving salt, cold or drought tolerance
and to increase the nutritional value of the crops.

The third generation consists of pharmaceutical crops,
crops that contain edible vaccines and other drugs. Some
agriculturally important animals have been genetically
modified with growth hormones to increase their size while
others have been engineered to express drugs and other
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proteins in their milk.

The genetic engineering
of agricultural crops can
increase the growth rates and
resistance to different diseases
caused by pathogens and
parasites. These modified
crops would also reduce the
usage of chemicals, such as
fertilizers and pesticides, and

It.s paﬁacl:ly safe therefore decrease the
frequency of the damages
produced by chemical pollution.

Ethical and safety concerns have been raised around the
use of genetically modified food. A major safety concern
relates to the human health implications of eating genetically
modified food, in particular whether toxic or allergic
reactions could occur. Gene flow into related non-transgenic
crops, off target effects on beneficial organisms and the
impact on biodiversity are important environmental issues.
Ethical concerns involve religious issues, corporate control of
the food supply, intellectual property rights and the level of
labeling needed on genetically modified products.

16. Expand this text with your knowledge about
genetically modified food. Search the Internet and find some
information about new GM findings. Present it to your class.

17. Read the questions below and be ready to give full
answers and discuss them with your group mates.
1) Do you think GM food is safe to eat?
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2) How do you think scientists can be sure about the
safety of GM food when they’ve had so few years to test it?

3) Do you think growing GM crops will change the
environment?

4) Would you be happy buying apples the size of
melons?

5) What do you think of ‘eco-terrorists’ who cut down
fields of GM crops?

6) If GM crops are resistant to pests and those pests
become extinct, do you think this could seriously harm the
food chain?

7) Do you think it’s important to label food as
containing GM crops and why?

8) What do you think of calorie-free GM junk food?

18. Read and translate the text.

I'enetnyecku MOIU(UITUPOBAHHBIC OpraHu3MBbI
CO3/1aI0TCSl METO/IaMU T€HHOW WH)KEHEpPUU - HayKH, KOTOpas
MO3BOJISIET BBOJUTH B T€HOM PACTEHMs, KUBOTHOTO WIIH
mukpoopranm3ma ¢parment JHK wu3 moboro apyroro
OpraHusMa C LEJbI0 NIPUIAHUS €MY ONPEICICHHBIX CBONCTB.
Hanpumep, TOMaThbl MOIy4YUIn reH MOPO30yCTOMYUBOCTH OT
apKTUYeCKoW KamOaspl, KapTodenb MOJydusI TeH OaKTepuw,
Yel s CMEPTENEeH Ui KOJIOPAACKOIO XKyKa, PUC IOJIy4YWII
IeH 4YEJIOBEKAa, OTBEYAIOIMK 3a COCTAaB KEHCKOIO MOJIOKA,
KOTOPBIH JIeaeT 37aK Oosiee MUTaTeIbHBIM.

DKCHepUMEHTaIbHOE co3zaHue TE€HETUYECKU
MOJU(UITMPOBAHHBIX OPraHU3MOB Ha4dasoch emie B 70-e roapl
XX Beka. C aroro Bpemenu npousBoactso ['MII nabupano
0o0OpOTHI W ceilyac MbI MOXeM BcTpetuTh ['M  coro,
KyKypy3y, pHUC, KapTo(denb, MOMHIOPHI, parc, CaxapHYIo
CBEKIIy, MIIEHUIYy, TOPOX, MOJCOIHEYHUK, MaNanio, XJIOIOK,
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Ta0aK, KOpPOB C MOBBIIMIEHHOW >KUPHOCTHIO MOJIOKA, JIOCOCH,
KOTOPBIN MOKET JKUTh KaK B COJICHOW, TaK U B IIPECHOU BOJIE
Y MHOTHX JIPYTUX OPraHU3MOB.

Hexontponupyemoe noTpedyieHne IeHETHYECKH
MOAUGULIIUPOBAHHBIX MPOJIyKTOB MOJKET HMETH
HEeNpeJCcKazyeMple TOcieAcTBUs B Oyaymem. UtoObl
MOJIHOCTBIO TIOHSATH BCE PHUCKU YHOTPEOJICHUS B THILY
TPAHCTEHHBIX MPOAYKTOB, JOJDKHO THPOWUTH HECKOJBKO
JIECATKOB JIST W CMCHHUTHCI HECKOJBKO ITOKOJICHHH,
nutasmmxcs ' MIT.

Ho Henb3s roBOPUTH CO CTONPOLEHTHON YBEPEHHOCTBIO
O Bpelle BCEX TPAHCTEHHBIX MNPOAYykKTOB. M B mnpupone
CYIIECTBYIOT OPTraHU3Mbl, HEMNPUTOJHbIE B NHUILY AJIA
YyeJioBeKa (SI0BUThIE W MyTareHHbie). UenoBek cam BIpaBe
BBIOMpATh, KaK JKUTh U Y€M NUTAThCs. | aBHOE, YTOOBI ATOT
BBIOOP OBUT OCO3HAHHBIM ¥ OCHOBBIBAJICS Ha HAYYHO
JOKa3aHHBIX (haKTax, a HE Ha CIyXaX.

19. Create the project “Genetically modified food™.
Choose the product you want to create and qualities you can
give to your GM product. What are they? Where can you take
them from? Make a poster about your product and talk
through the process you follow to create such unique GM
product.

20. Write a ‘for-and against’ essay underlining pros
and cons of GM food.

*The answers to the test in ex.15

1. The GMO movement kicked off in the '90s with
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an engineered vegetable called the Flavr Savr.

2. The Flavr Savr was a rot-resistant tomato. First
sold in 1994, it wasn't profitable and was on the market for
only a few years.

3. Triple-stack corn  has been genetically
implanted with weed and insect control. It's one of the best-
selling corn seeds in the United States.

4, Golden rice, which was introduced in 2000, is
fortified with vitamin A. In 2005, another version came out
with extra beta carotene. Neither of these products has hit the
market yet, though.

5. The transgenic pigs that produce omega-3 fatty
acids have not yet been approved for human consumption

6. Soybeans, which are modified to be resistant to
herbicides, are the most commonly modified crop in the U.S.

7. In 2006, 89 percent of American soybeans were
genetically modified, the highest percentage of any crop.

8. The USDA has approved more than 40
transgenic crops for sale in the United States.

9. Chymosin, the main enzyme in rennet, is

usually extracted from animals. But now it can be genetically
engineered, so the cheese is technically vegetarian.

10. The Interfaith  Center on  Corporate
Responsibility initiated a campaign against genetically
modified sugar beets, which would produce the sugar in
thousands of popular foods. In September 2009, a federal
court ruled against the sugar beets.
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Unit 16
Cloning

Do you agree or disagree
with the following statements?
Why?

' [ > e People will someday
: : be cloned for spare body parts.
- ", ' ’-.. e Cloning is a dangerous

technology that should be

illegal.

e Cloning of endangered animals will someday be an
important science.

e If my pet died, | would want to clone him.

e When | die, | want to be cloned.

1. Read and translate the text about cloning.
Cloning and concerns about it

In biology, cloning is the process of producing similar
populations of genetically identical individuals that occurs in
nature when organisms such as bacteria, insects or plants
reproduce asexually. Cloning in biotechnology refers to
processes used to create copies of DNA fragments (molecular
cloning), cells (cell cloning), or organisms.

Molecular cloning refers to the process of making
multiple molecules. It is used in a wide array of biological
experiments and practical applications ranging from genetic
fingerprinting to large scale protein production.
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Cloning of any DNA fragment essentially involves four
steps. First is fragmentation - breaking apart a strand of DNA;
second is ligation - gluing together pieces of DNA in a
desired sequence; third is transfection - inserting the newly
formed pieces of DNA into cells and the last is screening or
selection - selecting out the cells that were successfully
transfected with the new DNA. To clone a cell means to
derive a population of cells from a single cell. In the case of
unicellular organisms such as bacteria and yeast, this process
is remarkably simple and essentially only requires the
inoculation of the appropriate medium. However, in the case
of cell cultures from multicellular organisms, cell cloning is
an arduous task as these cells will not readily grow in
standard media.

Organism cloning (also called reproductive cloning)
refers to the procedure of creating a new multicellular
organism, genetically identical to another. In essence this
form of cloning is an asexual method of reproduction, where
fertilization or inter-gamete contact does not take place.
Asexual reproduction is a naturally occurring phenomenon in
many species, including most plants (vegetative reproduction)
and some insects. Scientists have made some major
achievements with cloning, including the asexual
reproduction of sheep and cows.

There is a lot of ethical debate over whether or not
cloning should be used. However, in the United States, the
human consumption of meat and other products from cloned
animals was approved by the FDA (The Food and Drug
Administration) on December 28, 2006, with no special
labeling required. Cloned beef and other products have since
been regularly consumed in the US without distinction.
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Because of recent technological advancements, cloning
of animals (and potentially humans) has been an issue. The
Catholic Church and many religious organizations oppose all
forms of cloning, on the grounds that life begins at
conception. They concern about the protection of the identity
of the individual and the right to protect one's genetic
identity.

Another concern is that the biotechnologies used on
animals may someday be used on humans. Researchers have
found several abnormalities in cloned organisms, particularly
in mice. The cloned organism may be born normal and
resemble its non-cloned counterpart, but majority of the time
will express changes in its genome later on in life. The
concern with cloning humans is that the changes in genomes
may not only result in changes in appearance, but in
psychological and personality changes as well. The theory
behind this is that the biological blueprint of the genes is the
same in cloned animals as it is in normal ones, but they are
read and expressed incorrectly. Results of these abnormally
expressed genes in the cloned mice were premature death,
pneumonia, liver failure and obesity.

Vocabulary
asexual reproduction fragment (v)
biological blueprint fragmentation (n)
break apart (v) genetic fingerprinting
concern (n) glue (v)
consumption (n) identical (adj)
counterpart (n) inoculation (n)
derive (v) insert (V)
fertilization (n) inter-gamete contact
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large scale randomly

ligation (n) resemble (v)
multicellular organism result (v)
non-coding sequence strand (n)

occur (v) transfect (v)

oppose (V) transfection (n)
premature (adj) unicellular organism
protect (v)

2. Translate into English.

1) Bo3moxHO, B OyaymieM KIOHHPOBAHHE YEJIOBEKa
OyJeT MPOUCXOIUTD B OOIbULUX MACUUMADAX.

2) Knonuposanue MUPOKO PacIpOCTPAHEHO B MPHPOJIC
y pa3Iu4HbIX OPraHU3MOB.

3) MonekynsipHoe  KJIOHUPOBAHHE  3aHUMAETCS
moutekynamu JIHK, ux ¢paemenmamu u naxe oTnenbHbIMH
reHaMHu.

4) Tlpunumait 3To JIEKapCTBO PETYIISIPHO, OHO 3auyumum
Te0s OT peruanBa O0JIE3HU.

5) Ilo mepe TOro Kak MoaekyriapHas yenv yJIIUHSIETCH,
MEHSIIOTCS U CBOMCTBAa BEIECTB, COCTOSIIHUX U3 3THUX
MOJIEKY L.

6) becnonoe pasmHodCeHue 3AIUIIACT OPTaHU3M OT
BBEJICHUS JIpYroi OMOJIOrMYeCKON MpOrpaMMBbl.

7) ®parmentsr JHK OynyT pa3pesanbl B cayuaiHbix
mecmax.

8) JHK mnpencraBisier co0oil HECKOJIBKO Yyenouex,
COCTOSIIIINX U3 HYKICOTH/IOB.

9) Mamra He TIPOCTO noxoXca Ha Mamy, OHa BOOOIIE ee
Korusi!

10) Bo Bpems  mpaHchexyuu  TEHETHUYECKAs
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uH(pOpMAaIHsT TIEPEHOCUTCS B DYKAPUOTUYECKUE KIETKH C
nomolipio ounmenHon JIHK.

3. Fill in the blank spaces in these sentences based on
the text above:

1) Cloning in biotechnology refers to processes used to
create copies of : , or :

2) Cloning is commonly used to amplify DNA
fragments containing whole

3) In the case of unicellular organisms such as bacteria
and yeast, this process is remarkably simple and essentially
only requires of the appropriate medium.

4) Organism cloning refers to the procedure of creating
a new , genetically identical to another.

5) IS a naturally occurring phenomenon in
many species, including most plants and some insects.

6) Researchers have found several abnormalities
in , particularly in mice.

4. Make sentences in Russian with the words from the
vocabulary and exchange sentences with your partner to
translate them into English.

. Put these ideas in order as they appear in the text.

Religious organizations oppose cloning

There are 3 types of cloning

Diseases caused by cloning

Cloning produces similar populations or identical
individuals

e Organism cloning creates new multicellular organism

asexually

e o o (Ul
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e Multiple molecules can be made by molecular
cloning

e Cloned meat have been consumed in the US without
distinction

e Cell cloning derives a population of cells from a
single cell

6. Make 10 questions covering the content of the text.

7. Retell this text from the point of view of:
e Scientist

¢ Cloned meat producer
eReligious official
Add your reasons pro or contra cloning.

8. Read interesting facts about cloning, discuss them
and find your own ones.

Did you know...?

v Dolly the cloned sheep was named after country
singer Dolly Parton, because she started life as a mammary
cell.

v' We leave our DNA around all the time, everywhere:
on the door, on the table, on the keyboard... For the moment
we couldn’t clone from it, but hey, perhaps later we may be
able to clone you from the tiny bits of DNA you leave about!

v Humans have far fewer genes than expected at
35,000 to 42,000, compared to the nematode worm with
18,000 and the fruit fly with 13,000. However, scientists say
we may still have more — we don’t know the whole genome

set yet and we may have missed some genes.
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v' The difference between humans and fruit flies or
worms is that human genes work differently, are capable of
multitasking, and we have more control genes.

v/ Most mutations occur in males.

v" In each of our cells, there are six feet of DNA packed
into a chromosome only 0.0004 inches across.

v Lining up all of the DNA in the human body, it
would reach to the sun and back more than 600 times.

v The information would fill 200 500-page telephone
directories.

v/ Our DNA is 99.9% identical to all other members of
the human race.

9. Talk with your partner about cloning the people/
animals listed below. What are the pros and cons of each
category? Swap partners and share your ideas.

edogs to sniff out drugs at airports

eyourself

esuper-intelligent scientists
eexpert soldiers

ecows that produce lots of milk
eworld class sports stars

every kind voluntary workers
eendangered species

[ ]

10. Remember the Conditional sentences. Open the
brackets in the sentences making all necessary changes.
Translate these sentences into Russian.

Example: If he (come) tomorrow, he will help us. — If
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he comes tomorrow, he will help us.

1) If you (put) salt on ice, it will melt. 2) If she (service)
the equipment, we will finish our research. 3) Unless he (do)
his homework, he will stay at home. 4) If you met the well-
known scientist, what you (do)? 5) If he (live) nearer, he
would come to the lab earlier. 6) Where you (go) if you were
on holiday? 7) She had noticed this mistake if she (be) more
attentive. 8) If we (know) that you were there, we would have
called you. 9) If I had known of your research, 1 (join) you.
10) Nobody told me about your trouble. I would have helped
you if | (know) about it. 11) Unless | had finished the Faculty
of Biology, | (become) a lab assistant.

11. Translate these sentences into English.

1) Ts1 651 paccTpouics, eciau Ovl 51 He mputnen? 2) byap
OH OCTOpOKHEe, OH Obl He mposuil kucaory. 3) Eciau Obl oH
HE TpHeXaJl Ha MAallMHE BCTPETUTh HAC, HaM OBl caMuM
OpUIUIOCH HecTH Bce oOopymoBanue. 4) Ter Obl crama
paboTaTth B 3TOM HCCIEIOBATEIHLCKOM IIEHTpE, €Ciu Obl OH
Te0st mpurinacui? 5) Mer Ob1 paboTanu cerogHsi B BUBApHH,
ecnu Obl BBI MMO3BOHIIM Buepa BeuepoM. 6) Ecim 661 oH Mor
JaTh TIOJIOKUTENbHBIN OTBET, OH OBl JaBHO Hadajl CBOWM
npoekT. 7) S1 Obl HA TBOEM MeCT€ He CTayl Obl MOJAHMMATh
takoil myM. 8) Eciu Obl THI MPUHSIT €r0 MpeayoXKeHHe, ThI
Ob1 maBHO paboran B xopomeil ¢pupme. 9) byap s Ha Bamem
MecTe, s Obl TomIeN MopaHblle, YTOOBI 3aCTaTh HAYYHOTO
pykoBomutensi. 10) Ecim Ob OH mpoBoaui 3nekTpodopes
OCTOPOXHEE, HUKAKON aBapuu Obl HE POU3OILLIO.
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12. Read and translate this text.
Human cloning

Human cloning is the creation of a genetically identical
copy of an existing or previously existing human. There are
two commonly discussed types of human cloning: therapeutic
cloning and reproductive cloning. Therapeutic cloning
involves cloning cells from an adult for use in medicine and
IS an active area of research. Reproductive cloning would
involve making cloned human beings. Such reproductive
cloning has not been performed and is illegal in many
countries. A third type of cloning called replacement cloning.
It is a theoretical possibility, and would be a combination of
therapeutic and reproductive cloning. Replacement cloning
would entail the replacement of an extensively damaged,
failed, or failing body through cloning followed by whole or
partial brain transplant.

Some people and groups oppose therapeutic cloning, but

< most scientific,
g2l ¢ governmental and
. religious  organizations

oppose reproductive

cloning. Many scientific
organizations have made
public statements
suggesting that human
~ reproductive cloning be
banned until safety issues

“Went in for a simple blood test and are resolved.  Serious
got cloned by mistake.” ethical concerns have

et
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been raised by the idea that it might be possible in the future
to harvest organs from clones. Some people have considered
the idea of growing organs separately from a human organism
- in doing this, a new organ supply could be established
without the moral implications of harvesting them from
humans.

The first human hybrid human clone was created in
November 1998, by American Cell Technologies. It was
created from a man's leg cell and a cow's egg, which DNA
was removed. It was destroyed after 12 days.

On January, 2008, Wood and Andrew French,
Stemagen's chief scientific officer in California, announced
that they successfully created the first 5 mature human
embryos using DNA from adult skin cells, aiming to provide
a source of viable embryonic stem cells. It is not clear if the
embryos produced would have been capable of further
development, but Dr. Wood stated that if that were possible,
using the technology for reproductive cloning would be both
unethical and illegal. Thus, the 5 cloned embryos were
destroyed.

13. Write the summary of the text in about 10 sentences.
Orally enlarge it with your own information about cloning.

14. Talk about the following questions in pairs/groups.
Remember to support your answers!
1) In your opinion will reproductive cloning be legal in

future?
2) Grandpa just died. Would you consider cloning him?
Why/ not?
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3) What do you think will happen in 10 years’ time with
regards to cloning? 25 years? 100 years?

4) What do you think about the whole business of
cloning? Will it be possible and profitable in future?

5) Would you like to have a cloned version of yourself?
For spare body part or just to have a brother/ friend?

13. Write a magazine article about two people -a
human and his clone. Include imaginary interviews with
them.

Optional activity: interview two (three) clones.

15. Translate the text into English word-by-word. You
can use a dictionary if necessary.

IIpoGnema KJIOHMpPOBaAHUS CBSI3aHA C MOTEHIMAIbHBIMU
pUCKaMH Ui 300pOBbSl Oyaymiero KjioHa, B YacTHOCTH,
BO3MOJKHOCTB €T0 IIPEXKIECBPEMEHHOIO cTapeHus. M3BecTHBIN
yueHblil Anekceil OnoBHuKOB eme B 1971 romy oOparun
BHUMaHHE Ha MpoOJIeMy YKOpAuMBaHUS XPOMOCOM B KJIETKaxX
B pe3yipTare JCICHUW. YYEHbIM MPEANOI0XKUI, YTO
YKOpauMBaHUE XPOMOCOM HE MOKET MJATH BEYHO — B KaKOW-
TO MOMEHT KJI€TKa COCTapuUTCid U IOTEPSAET CIOCOOHOCTH
nenmutbesa. Ho moueMy Hamm XpoMOCOMBI HE KOpoue
XpoMOCcOM Hamux mnpenkoB? Oxa3zaloch, UYTO Ha KOHIAX
XpOMOCOM €CTh CIELHAJIbHbIE Y4aCTKH — Teiaomepsl. [lpu
YABOCHUU  XPOMOCOM  O3TH  YYacTKH  JIEUCTBUTEIBHO
YKOpAauMBAIOTCA, OJHAKO  CIEUUANbHBIA  (QepMeHT —
TeloMepa3a, aKTUBHBIA B HEKOTOPBIX KJIETKax (Hampumep, B
CTBOJIOBBIX), MOKET JIOCTPAaWBATh TEJIOMEPHI O HCXOJHOTO
pasmepa. Ilomywaercs, dro mnpu Hamuuuu (epMeHTa
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TeJIoMepasbl KIETKA CIOCOOHBI JIEIUTHhCS 0€3 0COOBIX
OrpaHUYCHUH, HE «cTaperb». OTCYTCTBHUE TEJIOMEpas3bl B
OOJIBIIMHCTBE KJIETOK SBJSETCS OJHAM W3 3allUTHBIX
MEXaHHU3MOB OT HEKOHTPOJIUPYEMOTO JICJICHHS, TO €CTh paKa.

16. Write a letter to a scientist involved in cloning. Give
him three pieces of advice on what he should do to make sure
cloning is safe. Ask him three questions about cloning. Read
your letter to your group mates. Your group mates will
answer your questions.

17. You have a clone. Your clone is 13 years old. Write
your diary entry for one day you spent with him/her. Include
the conversations you had and the advice you gave him/her.

18. Do we have a right to clone dead people? What if
they didn’t want to be cloned? Make a report/ essay on this
topic.

19. Study the example of the official letter. Make a
conclusion about the rules of letter writing.

Nikolay Petrov

34 Pushkinskayast., Apt.16
Izhevsk 426000

Udmurtia, Russia

25 April, 2009

Malcolm Anderson, ScD
25 North Road, Apt. 5

237



London W2 4RH
England

Dear Mr. Anderson,

The purpose of this letter is to follow up on the
discussion we had in your office last week. This letter details
the steps we discussed to make your project a reality.

Since my letter of December 10, there has been a
number of changing circumstances that necessitate different
approach is used to develop the project. Would it be possible
to meet you either in Moscow or St. Petersburg to discuss this
further?

I look forward to working with you on this project.

Sincerely yours,

Petrov Nikolay.

20. Write your own formal (official) letter.

On July, 10 you discussed and made a draft of a
document about the problems of cloning ethics with your
colleague David Bellmore from Brookline University. Since
that time you have made some corrections and changes in the
document. Inform your colleague about them and suggest the
date of new meeting.

21. Role Play Game. You are in 2102 on the debates
“Should we legalize cloning?”” Choose a role for yourself
and prepare to speak from the part of it.

A person who has a clone: | like my clone because he is
both my friend and a guarantee against serious diseases.
Moreover,...

His clone: I like my counterpart because...
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An unsatisfied clone: | want to be a human because...

A doctor: Clones may have constant pain and suffering.
They grow quicker, so...

A psychologist: Clones may have psychological
problems, for example, the absence of parent can cause
depression...

A priest: Life begins at conception...

A person who wants to have a clone because...

A businessman: It’s great business now because...

239



Appendix 1

How to read chemical formulae and elements

H - [eiff]

Cu - [si: ju:]

H20 - [eiff tu: ou]

HCIl — [eiff si: el]

HBr — [eiff bi: a:]

H2S04 — [eiff tu: es ou o:]

CF4 — [si: ef fo:]

Cu20 — [si: ju: tu: ou]

H*- hydrogen ion / univalent positive hydrogen ion

Cu™- divalent positive cuprum ion

Al - trivalent positive aluminium ion

CI" - negative chlorine ion / negative univalent chlorine
ion

3HaK — WA . 0603HaqaeT OIHY CBA3b U HC YUTACTCH.
Cl

3Hak = wau . . 00O3HAYAET ABE CBA3M U TAK K& HE
YUTaCTCA:

:0:C::0: mmm O=C=0 ['si:’ou’tu:]

“+” — plus/ and/ together with
“=" — give/ form

“—” — give/ pass over to/ lead to
“s 7 — forms/ is formed from
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Ag argentum cepedpo
Al aluminium TFOMUHUI
Ar argon aprox

As arsenic MBIIIBSIK
Au aurum 30JI0TO

B boron o0p

Ba barium Oapuii

Be beryllium OeprILIHiA
Bi bismuth BHCMYT
Br boromine Oopom

C carbon yIIIepO
Ca calcium KaJIbITHi
Ce cerium Hepuit

Cd cadmium KaJ MU
Cl chlorine XJI0p

Co cobalt KOOaJIbT
Cr chromium XpOM

Cs caesium 1e3ui

Cu copper Me /b

F fluorine dbTop

Fe ferrum KeEIJe30
Ga gallium rayIni
Ge germanium repMaHui
H hydrogen BOJIOPOJT
He helium S 12071

Hg hydrargyrum PTYThH

I iodine Hon

Ir iridium UPUIHIA
K kalium KT

Li lithium JIATUI
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Mg magnesium MarHum
Mn manganese Mapraser|
Mo molybdenum MOJINOIEH
N nitrogen a3oT

Na natrium HaTpUl
Ne neon HEOH

Ni nickel HHKEJIb

0] oxygen KHCIIOPOJ
P phosphorus dochop
Pb plumbum CBHUHEII

Pt plathum IJIaTHHA
Pu plutonium TUTy TOHUH
Ra radium panuit

Rb rubidium pyoumii
S sulphur cepa

Sh antimony cypbMa
Sc scandium CKaH Ul
Se selenium CelleH

Si silicone KPEMHUI
Sn stannum 0JIOBO

Sr strotium CTPOHIIUN
Te tellurium TEJLTYp

Th thorium TOpUi

Ti Titanium THTaH

U uranium ypaH

W wolfram BOJIb(ppam
Zn zinc LIUHK

Zr ziroconium ITUPKOHUI
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Appendix 2

1. YcroiiunBocTh K aHTHOMOTHKY Nepelnnia Ha JIoaei
U pacnpocTpaHsieTcs ¢ "'mokupyomiei'
CKOPOCTHIO

"Vuenble 00HapyxwuiH, 4to 3a 10 JIeT yCcTOWYHUBOCTh K
"aHTUOUOTUKY TIOCJIENHEW HaIekKIpl" NEPEeKUHYJIach C
OJTHOM-eTMHCTBEHHOU cBUHOGEpMBI B KuTae Ha marueHToB-
JroIel Ha TATH KOHTHHEHTaX', - cooOIIaer XypHaiucT The
Times OnuBep Myau, onupasich Ha MyOIMKAIIUIO B HAYIHOM
xypHane Nature Communications.

Panee, CTOJIKHYBUIMCH C IMPOOJIEMON YCTOMYMBOCTU K
JeKapcTBaM, BpauM IOHEBOJIE "BEpHYJIM B CTpOW" cTapblil
AHTUOMOTUK KOJIMCTUH, XOTS OH MOXET BbI3BaThb OCTPOE
TOKCUYECKOE IMOpaKEHUE MOoYeK. B Haile Bpemsi KOJUCTUH
MpUMEHSEeTCS Kak 'mpemapar TMOCHeAHEH  HaAexnbl'",
O0COOEHHO MPH JIETOYHBIX UHPEKLIHSIX.

"Ognako B 2015 romy COTpyIHUKH yHpaBI€HHS
3paBOOXpaHeHUuss  AHIMIMM  OOHApyKWIM  NPU3HAKU
YCTOHYHMBOCTH K KOJMCTUHY B TpeX mpobax co cBUHODEpM u
enie B 12 npobax marueHToB-1t0/el B Benukobpuranun", -
COO00IIaeT U3JaHueE.

[IpoananuzupoBaB 451 oOpazen Oakrtepuit u3z 31
CTpaHbl, YUEHBIEC 3aKJIIOUMIIN, YTO T€H mcr-1, yKpersonmun
3alUTy OaKTepuil OT KOJMCTUHA, BEJET CBOM PO OT OJHOIO
MUKpOOa, KOTOpPBIA, MO BCEH BEPOATHOCTH, TMOSBUICS B
KUTAlCKOM CBUHOBOAYECKON oTpacnu npumepHo B 2005
rogy. CerogHs 3TOT IéH HaxoJsAT B BOJAE Yy Opa3smIIbCKUX
DKed, a Takke B OompHuIAx oT HOxHOM Adpuxku u
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CaynoBckoii Apasuu jo ['epmannu 1 BeeTHama, roBoputcs B
CTaThe.

"CkopocTb, C KOTOpoM mcr-1 pacnpocTpaHuics B
r1o0amTsHOM MacmiTade, W BIOPSIMb IMOpakaer", - cKazanl
PYKOBOJIUTEID HCCIIEI0BAHUSA ®pancya bamny
(YuauBepcurerckuii kowtemk, Jlonnon). OH noGaBui, 4TO
elle cuiabHee OOECIOKOCH pPACIPOCTPAHEHUEM 3JIEMEHTOB
BUPYJICHTHOCTH, OOJIETYaIoNINX HHPEKIIMOHHOE 3apaKeHHE.

2. Mbl npubjanxaemMcsi K 0HOJIOrHYeCKUM JTUMHUTAM
poaa JII0ACKOro

He cruxaioT 0XecTOYEHHBIE CIOpPbl O  HalIuX
cnocoOHOCTsAX. MX menmm W 3amaud  OYEHb  BAXKHBL:
MPOAOIDKACT JIM YEIOBEK MPOTPEeCcCHPOBATH, OECIPECTAHHO
pasaBurasi rpaHUIbl CBOMX BO3MOKHOCTEH, MJIM OH UX YK€
OosbIIell YacThIO AOCTUT? - 3aJyMBIBAIOTCS YYEHBIE W3
@paHIly3cKOr0  HAIIMOHAJIBHOTO MHCTUTYTa CIOpTa H
¢usnueckoit Kynbtypbl (INSEP) Anpuan Mapk u Kan-
®pancya Tyccen Ha nmopraie Slate.fr.

Cranem 5m MBI B Oyaymiem Oosee Boicokumu? bomee
cuibHbIMU? Bynem u kuth Aosbine?

[Ipoucxomut cronkHOBeHME ABYX KoHuUenuuil. [lepBas
ykopenmiack B XIX Beke u obemaer BEYHBIH Mporpecc,
NpoJoJKasi TPAJAULUU IOUCKOB 'yCOBEpPUIEHCTBOBAHHOIO
yenoBeka'. B Hell mpeacTaBieH 4YeI0BEK, MPEOI0JICBAOIINMA
BCE CBOM OTPAaHUYCHUS, MPEBOCXOIIINNA CBOE COOCTBEHHOE
OTIpeNIeICHNE W JIa)Ke PAa3BJICKAIOMIMKCSA CO3JaHHEeM cels ¢
Hynd. Bropas koHuenuuss OCHOBaHa Ha YCTaHOBJICHUU
OMOIIOTHYECKNX, (U3NYECKHX U DKOJOTHUYECKHX JAaHHBIX H
MIpeAIoiaraeT orpaHu4eHHb mporpecc. OHa JOKa3bIBaeT,
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9TO POCT HE MOXKET OBITh OECKOHEYHBIM, MOSICHSIOT aBTOPHI
CTaTbU.

AHanu3upyss HUCTOpPUYECKHE TEHACHIMU IO TpeM
OCHOBHBIM MOoKa3aTesiM - MHUPOBBIE PEKOPBI
(MakcuMasibHble  (DU3UOJIOTUYECKHE  JIOCTHUKEHUSI), POCT
B3pOCIIOTO YE€JIOBEKAa M MaKCHUMajbHas MPOJIOJKUTEIBHOCTD
KU3HM - Ha OCHOBE JaHHBIX 3a mnocienHue 20 yer, Mbl
MOKa3bIBaeM YCTaHOBJICHUE BEPXHETO npezena,
JOCTUTHYTOTO OMOJIOTMYECKUMH JIMMUTAMU PO JIFOJCKOTO,
MUIITYT YYEHBIE.

YenoBek 00ycCIOBIMBAETCS IBYMs (paKkTOpamMH: CBOEH
IIPOLLJION HBOIIOLUEH U CBOMM HACTOSIIUM OKpyxkeHueM. Mx
COUETAHUE CO3/1aeT TEJECHBIC CTPYKTYPHI W 00pa3 >KU3HH,
HaJIeJICHHbIE OMpPEICICHHBIMU JIMMUTAMH, TOBOPUTCA B
CTaThe.

DHepreTUYecKne, TEXHOJIOTHYEeCKUe, MEIUIMHCKUE,
MOJUTHYECKHE H COIHUaJIbHBIC JOCTIDKEHHS XX BeEka
MO3BOJIUIM YEJIOBEKY JOCTHYb BBICOKOTO MOTEHI[MAjla: OH
CTaJI BBIIIE POCTOM, OOJIEe AaTIECTUYECKH CIIOKCHHBIM U
xuBet aojaeie. C 1896 no 1997 roxa, korna ymepna XKanna
Canbme, MakcuMalbHasi  MPOJOJDKUTEIBHOCTb  KU3HU
BbIpociia co 110 no 122 ner. 3a TOT ke mepuo]i CpeaAHU pocT
B3pOCIIOTO YEJIOBEKA YBEJIMUYUJICS HA 8 CM BO BCEX CTpaHax
MHpa, B TO BpEMsI KaK CHOPTUBHBIE JOCTUXKEHUSI TTOCTOSIHHO
ownn Bce pexop el (oT 11 cexyna mo 9,58 cexynabl st Oera
Ha 100 MeTpoB), mepeaaroT aBTOPHI.

Onnako HOBEMIINE TEHJICHLIUU MO3BOJISIOT
MPEANONOXUTh HAJU4YUE JOBOJBHO Y3KUX TMPEIEIOB s
Hamiero OyyIiero mporpecca. 3a 1Ba eCATUIICTUSI HUKTO HE
OpUOMU3UIICS K MaKCUMyMy JOJTOJNETHs, M TIOCIEIHHE
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JaHHBbIE TOKa3bIBalOT 3HaueHus mexay 115 u 120 romamu,
MIPOJOJIKAIOT YUEHBIE.

Bce Oonee MHTEHCHBHas 4dejoBedecKas AESTENbHOCTH
Ha IUIAaHETE C KOHEYHBIMM  pecypcaMHM  HadyMHAeT
renepupoBath 3()(eKTsI, BpeaHbIe A HAIIEro 3I0POBBS U
oOpa3za KHW3HU: TJIOOAIBHOE TIOTCIJICHUE, CHIDKCHHE
OMOJIOTUYECKOTO pa3HooOpasus, HEAOCTATOK PECYpCcoB, a
TaK)K€ OKHCIJIEHUE M NOBBIIIEHUE YPOBHS MupoBoro oxkeana
MOTYyT  CTaThb Juilb  npemogueil.  HectaOuibHOCTS,
MOPOXKJIEHHAs! TUMHU HOTPSACEHUSIMHU, YK€ SCHO OILYIIAeTCs:
YMEHBIIEHUE pOCTa JIIOJed B CTpaHaX, 3aTPOHYTBIX
ronogabiMu  Oyntamu  (Erumer), cHmwkeHue cpenHei
MPOJOJKUTENIBHOCTU  KM3HU Ui ONPENEIEHHBIX TPy
(eBpoamepukanckue xeHuuHbl B CIHIA, MyXuuHbl B
Poccun), manmomonBukHBIA 00pa3 JKU3HU U CHIDKCHHE
(bu3n4IeCcKOi BEIHOCIMBOCTH JIETEH B OOJIBIINHCTBE Pa3BUTHIX
cTpal, ormedaroT Mapk u Tyccen.

byaymee 3a TeMH MyX4MHaMM U KCHIIMHAMH,
KOTOpBIE, OCO3HaBasg BCE OMACHOCTH, OYAyT CHOCOOHBI
HNPUHATh MPEAJIOKEHUsI 110 CHWXKEHHIO BO3JECHCTBHUS Ha
OKpYXarollylo cpeay, Ipu 3TOM THOJIEPKUBAs  CBOE
3JI0pPOBbE, JOJIT0JIETUE M ONTUMHU3UPOBAHHBIE YEJIOBEUYECKHE
BO3MOKHOCTH. Bo mn30exaHme HENMOHMMAHUS  HAIIUX
COTpaXJaH WIM  CIUIIKOM  OBICTPOTO  OTKaza  OT
MPENJIOKEHHBIX PEIICHNUN, MOJUTUKH YK€ ceddac JIOJIKHBI
BKJIFOYUTH B CBOM IIPOIPaMMBbI 3TH LIEJIM U 33/1a4M, CUUTAIOT
YUEHBIE.
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3. Coucern, caxap - 3anajHble NPUCTPACTHSA K
AopaMuHy

[lo muenuio amepukanckoro Bpaua PobGepra Jlactura,
npodeccopa Kanupopuuiickoro ynusepcurera, aBTopa KHAT
"B3nom amepukanckoro cos3HaHus" u "Caxap, ropbkas
mpaBia'", IOTOHSA 3a YJIOBOJIbCTBUEM, OCHOBAaHHAas Ha
nodamMuHe, SBISIETCS BParoM CYacThsl, KOTOPOE 3aBUCUT OT
CEpPOTOHMHA. VIHTEPBBIO C IKCIEPTOM 3anucai KypHaiIucT Le
Monde Credan Dyxkap.

"Cuactbe ¥ yJOBOJBCTBHE Ha CaMOM Jelie He
UIEHTUYHBI. JTO Pa3JIMYHbIE, OYEHb HEMOXOXKHUE SIBICHUS, U
€CJIM MBI 3TOr0 HE OIIYIIAeM, TO IJIaBHBIM 00pa3oM MOTOMY,
YTO MHIYCTPHUS IPOJAET CBOM TOBAphl WM YCIYTH, BblJIaBas
OlHO 3a aApyroe. f HacuuTanm 7 CyLIECTBEHHBIX OTJIWYUN
MEXJ1y CYaCTb€M U YJOBOJBCTBHUEM, JIETKO IIOHATHBIX
Kaxxaomy", - ckaszai JlacTur.

"V 10BONIBCTBUE KPAaTKOCPOUYHO, CUACTHE JOJTOCPOYHO;
YAOBOJILCTBUE UHTYUTHUBHO, CYACTHE TyXOBHO; yJIOBOJbCTBUS
JIOCTUTaelb, Korja Oepemib, cYacThs - CKOpee, Koraa
OTJaellb; YJOBOJIbCTBUE MOYKHO MOJIYYHUTh B OJMHOYKY,
CYacTbe, Kak IMPaBUIIO, JOCTUIAETCS BHYTPU COLUAIBHOU
TPYMIbI; YIOBOJBCTBHE MOXET JOCTHraThecsl Oiaromaps
pa3IMYHBIM BEIlECTBaM, a CYaCThE - COBCEM JPYroe JIEIo.
Briciiee ynoBOJIBCTBHE MOXKET IPUBECTH K 3aBUCUMOCTH -
HalnpuMmep, ajJKOroJbHOM, KOKaWHOBOM, HUKOTMHOBOM U B
OCHOBHOM K IIOBEJIEHUIO, CIIOCOOCTBYIOIIEMY JOOBIBAaHUIO
HEMEJIEHHOTO yJI0BOJIBCTBHS - 3TO MCIOJIb30BaHUE COLICETEN
WIM BHJICOUTP, IIONUHT, UTpa, mopHorpadus... s Bcero
3TOTO CYIIECTBYET Ta WM WHas (hopMa 3aBHCHUMOCTH, OJTHAKO
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3TO HE MMEET HMYETO OOIIEro ¢ 3aBUCUMOCTBIO OT CYacThs'", -
MIOSICHSIET OH.

"Hakonen, ceapMoe M IOCICAHEE OTIWYHNE B TOM, YTO
YAOBOJIBCTBUE M CYACThE 3aBUCAT OT JIBYX pa3IUYHBIX
HelipoMenuaTopoB: noamMuHa Ui YAOBOJBCTBHA U
CEPOTOHMHA JUISI CYACThsl. YJIOBOJICTBUE M  CHACTbE
JIOKQJIU30BaHbl B IBYX Pa3IU4HbIX OTJEJIaXx TOJIOBHOIO MO3ra,
MOOMIM3YIOT JBa Pa3JIMYHbIX MPUHLMIA JCHCTBUS W JBa
Pa3HBIX TUIIA PELIEITOPOB", - MPOJIOJIKAET IKCIEPT.

"JlobaMuH - HCKIIOYMTEIBHO  '"BO30YXkmaromiuii"
Herpomeauatop. KoHeEYHO, HEMpPOHBI CO34aHBl Uil TOTO,
9TOOBI OBITH pa3Ipa’k€HHBIMU - M, KCTaTH, JUISI 3TOTO Y HUX
ectb peuentopsl! Ho m uM HpaBUTCS, KOra MX HPHUITHO
IEKOYYT, a He o0pamamTcs C HUMH TpyOo: Koraa
BO30YXKJIAIONUH HEWPOMEIUATOp TOCTABIACTCS B OOJBIINX
XPOHUYECKUX J103aX, OH CTAaHOBUTCS HEHPOTOKCHUYECKUM', -
yTBepxkaaet Jlactur.

"W kak ciencTBue, 4ToObI MPOU3BECTH TOT ke 3P deKT,
HE00X0IMMO OoJIbIliee KOJIMYECTBO HEUPOMEIMATOPOB. ITO
YHUBEPCAJIbHBI MEXaHU3M, Ha3bIBAEMbIH '"TOJIEPAHTHOCTH'",
CBOMCTBEHHBIM MHOTHM THUIIaM KJIETOK, HE TOJIbKO HEUPOHAM.
B kxoHkpeTHOM ciydyae ¢ A0(aMHHOM, B YEJIOBEYECKUX
KAaTEeropusix 3TO O03HA4YaeT, 4TO BCE BpPEMs HEOOXOIUMO
Oomplie  TOTO, YTO JIOCTABISET yIOBOJBCTBUE, IS
JOCTUKEHUS TOTO K€ yAOBIETBOpeHHUs. il moy4eHust Toro
e BO3JIeHCTBHs TpeOyeTcss Bce OoJbllie W OOJIBIE YCHUITUH.
Taxum 06pa3oM, HHTEHCHBHOE U XPOHUYECKOE yIOBOJIBCTBHUE
MIPUBOJIUT K 3aBUCUMOCTH", - YKa3bIBAET IKCIIEPT.
"HelipoMenuaTop, BOBJIEYEHHBIM B OILYIIEHUE MOJIHOTHI U
YIOBJIETBOPEHHOCTH, CEPOTOHHH, (DYHKIIMOHUPYET TOpasio
cioxHee, yeM godamun", - ormeuaet Jlactur.
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"Peds uieT 0 MOTEHIMAIHLHOM OMOXMMHYECKOM aHTarOHU3Me
MeXTy 10(haMHHOM U CEPOTOHHHOM", - TIPOJIOJKAET OH.

"CyllecTBYIOT IMYTH THOTEHIMAIBHOTO  CHIDKEHHS
ceporoHMHa. Hanpumep, korma Bbel HaxoAMTECh B
COLIMAIIBHOM B3aUMOJICCTBHH C KEM-TO, OOMEH B3TJISIIaMU C
TUM YEJIOBEKOM aKTHBU3HUPYET BalllM TaK Ha3bIBaeMbIe
"3epKajbHble" HEMPOHBI - HEHPOHBI conepeKUBaHus. Takon
TUIl B3aUMOJIEUCTBHSI CTUMYJIUPYET CHHTE3 cepoToHMHa. Ho
€CJIM 3TO B3aMMOJICHCTBHUE ITPOUCXOIUT MOCPEICTBOM TaKOU
conuanbHOM cetn, kak Facebook, ¢ momomipio "maiikoB',
HalpyuMep, TO OHO AaKTUBM3UPYET KOHTYp IOOILPEHUS,
OJIHAKO OTCYTCTBME BH3YaJbHOTO KOHTAaKTa OCTAaBJISIET
3epKalbHbIE  HEWpPOHBI  OecdyBCcTBeHHBIMH...  OTcrona
MOTEHIMAJIbHOE CHU)KEHHE YPOBHSI CEpOTOHMHA M MEHbIIast
CIIOCOOHOCTH K YJIOBJIETBOPEHHOCTH'", - CUUTAET COOECETHUK
W3JIaHUS.

"B ciayyae XpOHMYECKOIO CTpecca, CBSI3aHHOIO C

BE3/IECYIIHOCTBIO OTJEIbHBIX TEXHOJIOTMM, B YaCTHOCTH,
TenedoHa, cTpecc MPOSBIAETCS BHICBOOOXKICHHEM TOPMOHA
KOpTH30J1a", - OSICHAET Bpay.
"B cTpeccoBoii cuTyaruu Bl OOJIBIINE CKIOHHBI MOIaBATHCS
UCKYIICHUIO  yJOBOJNBCTBUS W  OoJee  ySI3BUMBI  JUIS
3aBHCUMOCTH. Bce ke OyapTe OCTOPOXHBI: 3aBUCHMOCTH U
Jenpeccust He OJIHO M TO *ke", - yka3biBaeT JlacTur.

"KpomMe  TOro, SKCIEpPUMEHTBl C  KUBOTHBIMU
MIPOJEMOHCTPUPOBAIIM, YTO YPOBEHb KOPTH30JIa CHUYKAETCH,
KOIZla IPOUCXOJUT BOCXOXKJIEHUE II0 HEepapXUUeCcKOu
JECTHULIE BHYTpU Ipymnmnbl. Yem HUXKE HEPAPXUUCCKAN
ypOBEHb, HAa KOTOPOM BBl HAaXOAWTECh, TeM 0o0jee BEHI
MOJIBEpXkKEHBI cTpeccy. VccnenoBaHusl NMOKa3bIBAIOT, YTO Yy
HIMMIAaH3€,  KOTOPhIM  Jald  BO3MOXHOCTb  CAMHM
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MpUCBaWBaTh cebe¢ KOKaWH, MEPapXHUeCKd HU3IINE 0COoOH
CTAaHOBWJINCH SIBHO 0OJiee 3aBUCHMBIMU, YeM "aiibda-camirbl'”,
- ONKUCBIBACT YUYECHBIM.

"[TogoOHBIe mMOKa3aTenn OOHAPYKUBAIOTCS W CPEAH
JMOJe: Kak TMpaBWiIo, camble OeaHble OOoJbIlle BCETO
CTPAJIAIOT OT XPOHUYECKHUX OO0JIe3HEH, CBA3aHHBIX C IMTUIIECBOM
3aBUCHUMOCTBIO (TyYHOCTbH, AHa0eT 2-T0 THIa). XpOHUUECKHA
cTpecc W nMopaMUH: BOT YTO CHJIBHEE BCETO W3MEHUJIO
COBPEMEHHOE OOIIIECTBO 3a IOCIIEITHUE COPOK JIET", - yBEPEH
Jlactur.

4. YcTOoHYMBOCTH K AHTHOMOTHKY Nepelnia Ha Joaeil
U pacnpocTpaHsieTcs ¢ "'mokupyomei'
CKOPOCTHIO

"Vuenble 00HapyxwmiH, 4to 3a 10 JieT ycTOWYHMBOCTh K
"aHTUOUOTUKY TIOCJIENHEW HaIekKIpl" NEPEeKUHYJIach C
OJTHOM-eTMHCTBEHHOU cBUHOGEpMBI B KuTae Ha marmeHToB-
JIOJIEN Ha NATHM KOHTHHEHTax', - coolmaer xypHaiucT The
Times OnuBep Mynu, onupasich Ha MyOJUKAIIUIO B HAYYHOM
xypnane Nature Communications.

Panee, CTOIKHYBUIMCH C IPOOJIEMON YCTOMYMBOCTH K
JeKapcTBaM, BpauM IIOHEBOJIE "BEpHYJIM B CTpPOW" cTapblil
AHTUOMOTUK KOJIUCTUH, XOTS OH MOXET BBI3BATh OCTPOE
TOKCUYECKOE IMOpaK€HUE IMoYeK. B Hamie Bpemsl KOJUCTUH
IpUMEHSETCS Kak 'mpenapar IOCIeIHEH  Haaexasl",
O0COOCHHO TIPH JIETOYHBIX UHPEKIIHSIX.

"Ognako B 2015 romy COTpyIHUKHM YIpaBICHUS
3paBOOXpaHeHuss  AHIMIMM  OOHApyXKWIM  NPU3HAKU
YCTOHYHMBOCTH K KOJIMCTUHY B TpeX mpodax co cBUHODEpM U
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enie B 12 npobax manueHToB-110/ei B Benukodbpuranun", -
cooOIIaeT n3aHue.

[IpoananusupoBaB 451 o6Opazen Oakrtepuit u3z 31
CTpaHbl, YUEHBIEC 3aKJIIOYMIIN, YTO T€H mcr-1, yKperustomun
3amuTy OaKkTepHil OT KOJHMCTHHA, BEJET CBOM POJ OT OJHOTO
MUKpOOa, KOTOpBIH, TO BCEH BEPOATHOCTH, TOSBUICS B
KUTAlCKOM CBUHOBOAYECKON oTpacnu npumepHo B 2005
rogy. CerogHs 3TOT IéH HaxoJAT B BOJAE Yy Opa3sHIIbCKUX
DKeH, a Takke B OompHuIax ot HOxHo#M Adpuxku u
CaynoBckoii Apasuu 1o ['epmannu 1 BeeTHama, roBoputcs B
CTaThe.

"CkopocTb, € KOTOpod mcr-1 pacnpocTpaHuics B
r1o0amTpHOM MacmTade, W BIOPSIMb IMOpaxkaer', - cKazanl
PYKOBOJHUTEND HCCIEN0BAHUS ®paHcya bamy
(YuauBepcurerckuii kowtemk, Jlonnon). OH noGaBui, 4TO
elle cuiabHee OOECIOKOCH pPACIPOCTPAHEHUEM 3JIEMEHTOB
BUPYJICHTHOCTH, O0JIET9aloNINX HHPEKIIMOHHOE 3apaKeHHE.

5. Flu could lead to Parkinson's disease, warns study
as the killer 'Aussie’ and 'Japanese’ strains of the
virus continue to spread across the UK

The flu outbreak wreaking havoc this winter could
cause Parkinson's disease, a study warns as the killer 'Aussie'
virus continues to spread.

Scientists have found 'evidence' swine flu, known as
H1N1, can lead to the incurable neurodegenerative condition.
It is currently active in the UK.
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Trials on mice showed the strain, responsible for
300,000 deaths across the world in 2009, leaves sufferers
susceptible to toxins known to trigger Parkinson's.

Other strains circulating the UK currently, including
H3N2 - known as 'Aussie flu' and B Yamagata - branded
‘Japanese flu' - could pose the same threat.

The Thomas Jefferson University study comes amid the
rapid spread of flu in the UK, with HIN1 being one of the
strains floating around.

The death toll across the home nations is known to have
hit 97 - with more fatalities expected in the coming weeks.

The parents of an 18-year-old girl in Scotland, called
Bethany Walker, attracted national attention when they
revealed their daughter died from the flu last week.

Cases of flu have also soared by 35 per cent,
Government figures showed yesterday as officials try to
contain the outbreak that is spreading rapidly. Projections
claim that the flu will become an epidemic by the end of the
month, with the UK being hit by a number of strains
simultaneously.

The new study found having been infected with the flu
once leaves sufferers prone to the effects of toxins believed to
lead to Parkinson's.

Coming down with flu at least once may also worsen
the symptoms of the disease in later life, which include
tremors, slow movements and stiff muscles.

Lead author Professor Richard Smeyne said: "This study
has provided more evidence to support the idea
environmental factors, including influenza, may be involved
in Parkinson's disease.
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'Even mice who fully recover from H1IN1 influenza...
are later more susceptible to chemical toxins known to trigger
Parkinson's in the lab.

‘The HIN1 virus that we studied belongs to the family
of type A influenzas, which we are exposed to on a yearly
basis.

'‘Although the work presented here has yet to be
replicated in humans, we believe it provides good reason to
investigate this relationship further.'

He suggested the seasonal flu vaccine could have
significant impact on long-term brain health, if the results
prove true on humans.

Professor David Dexter, deputy director of research at
Parkinson’s UK, welcomed the findings.

He said: "This study supports anecdotal evidence that
major viral infections, such as the flu, can act as a tipping
point, or speed up the onset of Parkinson’s for those who
have the condition but don’t yet know they have it.

‘This study also shows that a flu injection, for some,
may reduce the damage to precious brain cells lost in
Parkinson’s.

'While a lot of exciting research is happening in this area, we
still do not fully understand the causes of Parkinson’s.’
Parkinson’s disease affects one in 500 people and around
127,000 people in the UK live with the condition. It is
believed one million Americans also suffer.

High-profile victims include the actor Michael J Fox, who
was diagnosed at the age of only 29, and the late boxing
legend Muhammad Alli.

Evidence already exists to suggest bird flu can trigger
Parkinson's-like symptoms in mice.
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The new study, published in net project journal Parkinson's
Disease, looked at HIN1 - which is less lethal.

Researchers found it causes inflammation in the brain
and triggers the release of cytokines - a protein released when
the body fights an infection.

Studies have repeatedly shown that Parkinson's patients have
higher levels of cytokines, while inflammation is widely
considered to be a trigger of the disease.

The study also showed that mice infected with the flu had
more severe Parkinson's symptoms than those which didn't.
The rocketing number of flu cases in the UK has been put
down to a surge in two aggressive subtypes attacking the
population simultaneously.

One includes the so-called 'Aussie flu', a strain of influenza A
which triggered triple the number of expected cases in
Australia during the country's winter.

Experts fear the virulent H3N2 strain, which has now reached
the UK, could prove as deadly to humanity as the Hong Kong
flu in 1968, which killed one million people.

The other is a strain of influenza B, called Yamagata and
dubbed 'Japanese flu', which has been blamed for the majority
of cases so far this winter.

Its rapid spread has raised concerns because it is not covered
In a vaccine given to the elderly. However, experts claim it is
less severe.

Usually, just one subtype, either influenza A or B, is
responsible for the majority of cases. It spreads easily in the
cold weather.

Public Health England data, released today, showed
there were 4,128 confirmed cases of flu in the week ending
January 14.
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Some 1,785 people were found to have influenza A, 2,278
were shown to have influenza B and a further 65 were
unclassified.

This winter's outbreak appears to be 16 times more severe
than that of 2015/16 - when just 262 cases of flu had been
recorded at the same point.

Australia - whose winter occurs during the British summer -
had one of its worst outbreaks on record, with two and a half
times the normal number of cases.

Some of the country's A&E units had 'standing room only"
after being swamped by more than 100,000 cases of the
H3N2 strain.

The elderly with their compromised immune systems
are particularly susceptible, and a spike in cases among
young children has also been shown.

The flu season in the UK and the rest of the Northern
Hemisphere tends to mirror what has happened in Australia
and the Southern Hemisphere.

The same strains of the virus will circulate north in time for
the British flu season, which typically begins in November
and lasts until March.

Flu viruses are constantly changing proteins on their surface
to avoid detection by the body's immune system - making it
more deadly.

This transformation is called an 'antigenic shift' if it's large
enough, and can lead to a pandemic. This was responsible for
the swine flu outbreak in 2009.

The Aussie flu is transforming quickly, but not fast enough
for experts to describe it as a shift. However, it is slowly
building up immunity.

255



6. Sugar Industry Long Downplayed Potential Harms

The sugar industry funded animal research in the 1960s

that looked into the effects of sugar consumption on
cardiovascular health — and then buried the data when it
suggested that sugar could be harmful, according to newly
released historical documents.
The internal industry documents were uncovered by
researchers at the University of California, San Francisco,
and described in a new report in the journal PLOS Biology on
Tuesday. The report’s authors say it builds on evidence that
the sugar industry has long tried to mislead the public and
protect its economic interests by suppressing worrisome
research, a tactic used by the tobacco industry.

The documents show that in 1968 a trade group called
the Sugar Research Foundation, known today as the Sugar
Association, funded a research project on animals to shed
light on the connection between sugar and heart health. But
when the research pointed to a mechanism by which sugar
might promote not only heart disease but also bladder cancer,
the industry group ended the study and never published the
results.

The sugar industry has long insisted that sugar has no
unique role in promoting obesity, diabetes or heart disease,
though numerous studies by independent researchers have
concluded otherwise. Stanton Glantz, a professor of medicine
at U.C.S.F. and an author of the new report, said that even
though the newly discovered documents are 50 years old,
they are important because they point to a decades-long
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strategy to downplay the potential health effects of sugar
consumption.

“This is continuing to build the case that the sugar
industry has a long history of manipulating science,” Dr.
Glantz said.

In a statement, the Sugar Association disputed the new
report, calling it “a collection of speculations and
assumptions about events that happened nearly five decades
ago, conducted by a group of researchers and funded by
individuals and organizations that are known critics of the
sugar industry.” The current research was funded mainly by
the National Institutes of Health and the Laura and John
Arnold Foundation, a private foundation that has given
money to support taxes on sugary beverages.

The statement said that sugar “consumed in moderation
Is part of a balanced lifestyle,” and it emphasized that the
Sugar Association remained “committed to supporting
research to further understand the role sugar plays in
consumers’ evolving eating habits.”

The documents described in the new report are part of a
cache of internal sugar industry communications that Cristin
E. Kearns, an assistant professor at the U.C.S.F. School of
Dentistry, discovered in recent years at library archives at
several universities.

Last year, an article in The New York Times highlighted
some of the previous documents that Dr. Kearns had
uncovered, which showed that the sugar industry launched a
campaign in the 1960s to counter “negative attitudes toward
sugar” in part by funding sugar research that could produce
favorable results. The campaign was orchestrated by John
Hickson, a top executive at the sugar association who later
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joined the tobacco industry. As part of the sugar industry
campaign, Mr. Hickson secretly paid two influential Harvard
scientists to publish a major review paper in 1967 that
minimized the link between sugar and heart health and shifted
blame to saturated fat.

The new report on Tuesday revealed additional internal
sugar industry documents from that era. They showed that
Mr. Hickson was worried at the time about emerging studies
indicating that calories from sugar were more detrimental to
heart health than calories from starchy carbohydrates like
grains, beans and potatoes. Mr. Hickson suspected this might
be because microbes that reside in the gut, known collectively
as the microbiota, metabolized sugar and starches differently.

In 1968, the sugar organization started what it called
Project 259. The group recruited a researcher at the
University of Birmingham in England, W.F.R. Pover, and
paid him the equivalent of $187,000 in today’s dollars to
conduct a laboratory study on animals. The goal of the
experiment was to test whether “germ-free” rats and guinea
pigs that lacked gut bacteria would respond differently to
sugar and starches than normal animals.

The initial results, described in a 1969 internal industry
report as “of particular interest,” raised a concern. The rats
fed sucrose, the main component of cane sugar, had produced
high levels of an enzyme called beta-glucuronidase, which
three other studies published around that time had associated
with hardened arteries and bladder cancer.

“This is one of the first demonstrations of a biological
difference between sucrose and starch fed rats,” the internal
industry report stated.
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The documents show that Dr. Pover found something
else “highly significant.” The initial phase of the research
appeared to confirm that sugar’s adverse effects on
cholesterol and triglycerides were a result of it being
metabolized and fermented by gut bacteria. Dr. Pover said at
the time that he was nearing completion of Project 259 but
needed an extension to prove “conclusively” that the effects
he was seeing were mediated by the microbiota.

But despite having granted him a previous extension,
the sugar association decided to pull the plug on Project 259
and eliminate its funding. In an internal report in 1970,

Mr. Hickson updated fellow sugar executives on studies
that could “elicit useful and significant information™ for the
industry, and described the value of Project 259 as “nil.” The
industry report suggested that Dr. Pover was disappointed,
noting that he “expressed hopes of obtaining continuing
support from other sources.”

He never succeeded. The research was never published, and it
is not entirely clear why. Both Dr. Pover and Mr. Hickson are
no longer alive.

A Sugar Association spokeswoman said that the group
reviewed its research archives and determined that Dr.
Pover’s study ended because it was delayed, over budget and
had overlapped with an organizational restructuring.

“There were plans to continue the study with funding
from the British Nutrition Foundation,” the statement said,
“but for reasons unbeknown to us, this did not occur.”

But Marion Nestle, a professor of nutrition, food studies and
public health at New York University, said the internal
industry documents were striking because they provide rare
evidence that the food industry suppressed research it did not
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like, a practice that has been documented among tobacco
companies, drug companies and other industries.

“From what this paper says, the sugar industry was not

interested in answering open-ended questions about whether
sugar might be harmful to rats or, given preliminary
suggestions of possible harm, doing further studies to find out
one way or the other,” she said. “Instead, it stopped the
research when the results looked unfavorable.”
In general, research on rats and other lab animals is not
considered as persuasive as data from human studies. But in
the 1960s, Dr. Kearns said, animal data held much more
weight. A federal law at the time banned food additives that
had been shown to induce cancer in animals and in 1969, for
example, the Food and Drug Administration banned
cyclamate, a very popular artificial sweetener, after research
showed that it caused bladder cancer in rats.

At the time the Sugar Association considered cyclamate
a threat to its market share, and it had not only lobbied the
F.D.A. to remove it but also funded some of the research
linking it to health problems.

Mr. Hickson left the sugar industry in the early 1970s to
work for the Cigar Research Council, a tobacco industry
organization. In 1972, an internal tobacco industry memo on
Mr. Hickson noted that he had a reputation for manipulating
science to achieve his goals. The confidential tobacco memo
described Mr. Hickson as “a supreme scientific politician
who had been successful in condemning cyclamates, on
behalf of the Sugar Research Council, on somewhat shaky
evidence.”
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7. Plastic fibers found in tap water around the world

Microplastic contamination has been found in tap water
in countries around the world, leading to calls from scientists
for urgent research on the implications for health. Scores of
tap water samples from more than a dozen nations were
analyzed by scientists for an investigation by Orb Media, who
shared the findings with the Guardian. Overall, 83% of the
samples were contaminated with plastic fibers.

The US had the highest contamination rate, at 94%,
with plastic fibers found in tap water sampled at sites
including Congress buildings, the US Environmental
Protection Agency’s headquarters, and Trump Tower in New
York. Lebanon and India had the next highest rates.

European nations including the UK, Germany and
France had the lowest contamination rate, but this was still
72%. The average number of fibers found in each 500ml
sample ranged from 4.8 in the US to 1.9 in Europe.

The new analyses indicate the ubiquitous extent of

microplastic contamination in the global environment.
Previous work has been largely focused on plastic pollution
in the oceans, which suggests people are eating microplastics
via contaminated seafood.
“We have enough data from looking at wildlife, and the
impacts that it’s having on wildlife, to be concerned,” said
Dr. Sherri Mason, a microplastic expert at the State
University of New York in Fredonia, who supervised the
analyses for Orb. “If it’s impacting [wildlife], then how do
we think that it’s not going to somehow impact us?”

A separate small study in the Republic of Ireland
released in June also found microplastic contamination in a
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handful of tap water and well samples. “We don’t know what
the [health] impact is and for that reason we should follow the
precautionary principle and put enough effort into it now,
immediately, so we can find out what the real risks are,” said
Dr. Anne Marie Mahon at the Galway-Mayo Institute of
Technology, who conducted the research.

Mahon said there were two principal concerns: very
small plastic particles and the chemicals or pathogens that
microplastics can harbor. “If the fibers are there, it is possible
that the nanoparticles are there too that we can’t measure,”
she said. “Once they are in the nanometer range they can
really penetrate a cell and that means they can penetrate
organs, and that would be worrying.” The Orb analyses
caught particles of more than 2.5 microns in size, 2,500 times
bigger than a nanometer.

Microplastics can attract bacteria found in sewage,
Mahon said: “Some studies have shown there are more
harmful pathogens on microplastics downstream of
wastewater treatment plants.”

8. Plastic-eating enzyme accidentally created by
scientists could help solve pollution crisis

Scientists have created a substance capable of “eating”
plastic that could help tackle the world’s pollution problem.
The substance is based on an enzyme — a “biological catalyst”
— first produced by bacteria living in a Japanese recycling
center that researchers suggested had evolved it in order to
eat plastic.

Dubbed PETase for its ability to break down the PET
plastic used to make drinks bottles, the enzyme accelerated a
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degradation process that would normally take hundreds of
years. Fine-tuning this naturally produced enzyme allowed a
research team to produce something capable of digesting
plastic more effectively than anything found in nature. By
breaking down plastic into manageable chunks, the scientists
suggest their new substances could help recycle millions of
tons of plastic bottles.

Plastic is notoriously resistant to natural degradation,
and the discovery of the Japanese plastic-eating bacteria in
2016 was heralded by experts and commentators alike as a
potential natural solution to plastic pollution. While
attempting to verify these claims, University of Portsmouth
biologist Professor John McGeehan and his colleagues
accidentally created a super-powered version of the plastic-
eating enzyme. "Serendipity often plays a significant role in
fundamental scientific research and our discovery here is no
exception," said Professor McGeehan.

During an investigation of the enzyme’s structure, the
scientists made a slight tweak to the part thought to be
involved with plastic digestion. Doing so ramped up the
ability of the enzyme to degrade PET, and also gave it the
ability to degrade an alternative form of PET known as PEF.
"Although the improvement is modest, this unanticipated
discovery suggests that there is room to further improve these
enzymes, moving us closer to a recycling solution for the
ever-growing mountain of discarded plastics,” he said.
“Being able to see the inner workings of this biological
catalyst provided us with the blueprints to engineer a faster
and more efficient enzyme." The research was led by
postgraduate student Harry Awustin, and published in the
journal Proceedings of the National Academy of Sciences.
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Though simply breaking down larger pieces of plastic
into smaller pieces is not in itself useful — and in fact creates
microplastics of the type current causing damage to marine
environments — the scientists suggest their method could be
employed to make plastic recycling far more effective. “This
is a potentially very useful technology to support recovery
and recycling of plastics,” said Professor Nilay Shah, a
chemical engineer at Imperial College London who was not
involved in the work. “It should allow selective
deconstruction of PET into its constituent components and
therefore lead to a higher value approach to recycling such
materials where mechanical recycling is not possible. In such
cases, current approaches involve less sophisticated methods
such as incineration.”

The discovery has been welcomed enthusiastically by
other scientists, who nevertheless cautioned there would be a
long way to go before these enzymes are widely applied in
the recycling industry. "Oil-derived plastics and polymers are
resistant to degradation and their accumulation in the
environment is an appalling problem,” said Professor
Douglas Kell, a bioanalytical scientist at the University of
Manchester. “Evolving enzymes to degrade such plastics is a
high priority.”

“While there is still a way to go before you could
recycle large amount of plastic with enzymes, and reducing
the amount of plastic produced in the first place might,
perhaps, be preferable, this is certainly a step in a positive
direction and very exciting science to boot,” said Dr. Oliver
Jones, an analytical chemist at RMIT University in
Melbourne.
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Awareness of plastic pollution has spiked in recent
months, with communities across the UK implementing
measures to cut down on plastic waste. These local efforts
have been accompanied by Government policies to help
tackle this “scourge”, including the ban on microbeads and
the introduction of a bottle deposit scheme.

However, Professor McGeehan noted the role that
science must also play in developing novel solutions to fight
against the tide of plastic. "Few could have predicted that
since plastics became popular in the 1960s huge plastic waste
patches would be found floating in oceans, or washed up on
once pristine beaches all over the world,” he said. "We can all
play a significant part in dealing with the plastic problem, but
the scientific community who ultimately created these
‘wonder-materials', must now use all the technology at their
disposal to develop real solutions.™
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	Education
	Unit 3
	A place to live
	12. Read and translate this text.
	The houses of the future
	One hundred years in the future, our houses will be semi-living, artificial organisms—closed systems with a metabolism, sensory apparatus, immune response, and an approximation to a nervous system.
	We’ll be living in homes that are practically alive.
	13. What kind of gadgets will the houses have? What will you add to this prediction? Think over the laboratory of the future. What equipment will it have and what would you like to research in it?
	Chemistry and its branches
	13. Fill in the blank spaces in the sentences with the prepositions given below.
	1) The cowboy leant _____ the bar in the saloon, drinking a beer. 2)  She took her purse _____ her bag and paid the taxi driver. 3) Our cat just loves to curl up ________ the fire and go to sleep. 4) The view from the top of the mountain was breathtak...
	14. Do you know what cytology is and what it studies? Is the kernel of a cell a subject of cytology? Why is knowledge of cytology necessary? Where can this knowledge be applied?
	Embryology
	1. Read this text and translate it.
	What is Embryology?

	4. Read the text carefully again and say which statements are true to the fact or false.
	12. What areas of physiology do you know about? Do you study physiology? Read the text.
	Physiology of plants and animals
	Although you may place organisms without difficulty in either the plant or the animal kingdom, it is essential to know the basic differences between these two groups. That`s why we can distinguish physiology of plants and animals.
	14. Fill in the blank spaces in these sentences:
	Biotechnology
	What fields of biotechnology do you know?
	Which of these biotech fields would you like to study in future?
	Say in your own words what biotechnology is.
	1. Read and translate this text.
	9. Read and translate this text.
	Immunology
	4. Fill in the blank spaces in these sentences:
	1) Inside your body there is an amazing _______called the immune system.
	4) The strep throat bacteria release a ______ that causes inflammation in your throat.
	5) The job of your immune system is to protect your body from these ________.
	6) If a bacteria or virus does get into the body, the immune system tries to _______ and _______ it before it can make itself at home and reproduce.
	7) _______ recognize the virus and produce antibodies for it.
	8) A vaccine is a weakened form of a ________.
	9) Many diseases cannot be ________ by vaccines.
	10) These diseases either _______ quickly or have so many different strains in the wild.
	20. Study the list of vitamins and explain what vitamins we need for healthy lifestyle and what problems can the lack or overdose of vitamins cause.

	a. White. A monocyte is a white blood cell found in lymph nodes, the spleen, and bone marrow. It is a phagocytic cell that engulfs and kills bacteria and plays a role in killing tumor cells.
	b. Spleen. The spleen is located in the upper left quadrant of the abdomen, behind the stomach. Red blood cells are filtered through the spleen, where old blood cells are destroyed.
	c. Hay fever. It was originally called 'farmer's lung' and was caused by an allergic reaction to the fungi and spores in the hay.
	d. Antigen.
	e. Acquired active immunity. In acquired active immunity, antibodies are produced that protect the body upon second exposure.
	f. Feet. Lymph nodes provide one of the most important defense mechanisms for the body.
	g. Brain.
	h. Immunologist. The emergence of AIDS in the 1980s has prompted extensive research and an expanded understanding of the immune system.
	2. Translate these sentences.
	1) Микроорганизмы сложно увидеть невооружённым глазом (naked eye).
	2) Вирус несет в себе наследственную информацию.
	3) Инфекция это сложный биологический процесс, при котором патогенные микробы проникают в организм и нарушают постоянство его внутренней среды.
	4) Прокариоты используются в медицине.
	5) Эксплуатационные испытания приборов производятся в соответствии с государственными стандартами.
	6) Биохимические тесты применяются для скрининга – выявления болезни на доклинической стадии.
	7) У эукариот имеется нуклеотидный состав отдельных последовательностей ДНК.
	8) Красители применяемые в микробиологии, являются солями двух типов: кислые красители и основные красители.
	9) Химическое разрушение материалов под действием факторов окружающей среды является биоразлагаемостью.
	1) Microbiology is the study of______, which are microscopic and unicellular organisms.
	2) Viruses, though not classed as______, are also studied.
	3) Many microbes are responsible for _________such as industrial fermentation, antibiotic production and others.
	4) _______are beneficial for microbial biodegradation of domestic, agricultural and industrial wastes.
	4. Give the full answers to these questions:

	4. Fill in the blank spaces in these sentences:
	6) Viruses cause a number of diseases in _______.
	7) Viral infections in animals provoke ________that usually eliminates the infecting virus.
	Genetic engineering
	What areas of biotechnology do you know?
	What does genetic engineering deal with?
	Where can the products of genetic engineering be applied?
	Comment on the joke on the picture. How do you understand it?
	1. Read this text and translate.
	The scope of genetic engineering
	1. Устойчивость к антибиотику перешла на людей и распространяется c "шокирующей" скоростью
	2. Мы приближаемся к биологическим лимитам рода людского
	3. Соцсети, сахар - западные пристрастия к дофамину

	5. Flu could lead to Parkinson's disease, warns study as the killer 'Aussie' and 'Japanese' strains of the virus continue to spread across the UK
	6. Sugar Industry Long Downplayed Potential Harms
	7. Plastic fibers found in tap water around the world
	Microplastic contamination has been found in tap water in countries around the world, leading to calls from scientists for urgent research on the implications for health. Scores of tap water samples from more than a dozen nations were analyzed by scie...
	The US had the highest contamination rate, at 94%, with plastic fibers found in tap water sampled at sites including Congress buildings, the US Environmental Protection Agency’s headquarters, and Trump Tower in New York. Lebanon and India had the next...
	European nations including the UK, Germany and France had the lowest contamination rate, but this was still 72%. The average number of fibers found in each 500ml sample ranged from 4.8 in the US to 1.9 in Europe.

