OEJEPAJIBHOE 'OCYAJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE YUYPEX/JIEHUE
BBICHIET'O OBPA3OBAHUA
«KYBAHCKMI TOCYJIAPCTBEHHBIN MEULIMHCKUI YHUBEPCUTET»
MUWHHUCTEPCTBA 3JIPABOOXPAHEHU S POCCUMCKOM ®EJIEPAIIUA
(®I'bOY BO Ky6I'MY Munszapasa Poccun)

an“unm Meg, i,

2,

BaHCKy;
Yy i e
? )
Lassdaantt

&
g
W

"
%,

1920..

Kadenpa muHrBucTUKN

[TPOBJIEMBI 3KOJIOT'MX B COBPEMEHHOM MUPE:
y4eOHO-MeToAu4YecKoe ocobue A CTYLeHTOB MeIMLIUHCKUX BY30B

Kpacuonap 2019



YK 61:502.3:378.14:811.111

CocraBurenu:

3aenyromas kadenpoit nuareuctuku GI'bOY BO Ky6I'MY Munszapasa Poccun
YBaposa U.B.

[IpenogaBarensy kadenpsl nuareuctukn OI'BOY BO Ky6oI'MY Munsapasa
Poccun ApramonoBa T.D.

Accuctent kadenpel nunrsuctuku ®I'bOY BO Ky6I'MY Munsnpasa Poccun
Mypanosa B.I'.

Penensenr:

[Ipodeccop xkadenpsr anrmuiickoit Qunomornn DI'BOY BO «Kybauckuit
TOCY/JIapCTBCHHBIH  YHUBEPCUTET», JOKTOpP (DHIIOJIOTMYECKMX HayK, JOICHT
3unbKoOBCcKasi A.B.

YyeOHoe mocoOue MO aHTIUHUCKOMY SA3BIKY MPEeIHAa3HAYeHO Jis CTYICHTOB
MEIUIMHCKUX U (papMalleBTUYECKUX BY30B M KOJUIEJXKEH, 0O0ydarouuxcs o
crenuanbHOCTH (apMmanus, jedeOHoe €710, MEIUKO-TPO(HUIaKTHIeCKoe Jeo,
neauatpus. [IpeacTaBieHHas B mocoOuM TeMaTHKa TEKCTOB MO3BOJIUT CTYACHTaM
chopMHpOBaTh HABBIKM TOHWMAaHHUS M TEpPEBOJa AyTEHTUYHOM IUTEpaTyphl C
OMOpoi Ha 3HaHUE MPO(ECCHOHATHLHOM JEKCHKHM M TPAaMMATHYECKUX CTPYKTYD,

XapakTEPHBIX I HAYYHOTO CTUJISL.

PexomennoBano k m3ganuo [IMC ®I'BOY BO Ky6oI'MY Munsapasa Poccun
IIporokom Ne ot «_ » 2019 r.




[IpeagucinoBue

Henpto  nmaHHOrO  mocoOHs  sIBISETCS  YrayOJIeHHOE  M3y4eHHE  CTYACHTaMH
TEPMHUHOJIOTUYECKON JIEKCUKH, Pa3BUTUE HAaBBIKOB UTEHUS TEKCTOB HAa OCHOBE M3YYEHHOM
JIEKCUKH W TPAaMMAaTHKH C IMOCIEAYIONUM OOCYXJIEHHUEM MPOYUTAHHOTO B (opme Oecenpl Ha
ompeneneHHyto Temy. llocoOme cocrout w3 naByx uacred. B mepoit wactm (11 Tem)
paccMaTpuBalOTCS  BOIPOCHI  MCIOJIB30BAaHMSI HAHOTEXHOJIOTMH B  Pa3IMYHbIX OTPacCisaX
MequnuHbl. Btopas wacte (10 Tem) mocBsmeHa mpoOnemam skojiorud. Kaknmerii paszmen
BKJIIOYAE€T OCHOBHOM Y JIOTIOJHUTENBHBIA TEKCT, TMPEATEKCTOBBIE U  IOCIETEKCTOBBIE
yIpa)XHEHUs, HAaIpaBJIEHHbIE HA U3Y4Y€HHE M OTPaOOTKY rpaMMaTHUECKUX CTPYKTYp, pa3BUTHE
HAaBbIKOB U3y4alOUIero YTEHUs, a TAK)KE MHTEPIIPETAllUN TEKCTA Ha aHTJIMHCKOM SI3bIKE.



BBenenue

VY4uebHoe mocobue Mo AaHTIIMHCKOMY SI3bIKY NpPEAHA3HAYEHO JUIS CTYACHTOB MEAWIUHCKHX H
(apMarieBTHUECKMX BY30B M KOJUIE/KEH, OOYJaloUIMXCsl IO CIENUaTbHOCTH (hapmarusi,
neyeOHOE J1eJ10, MEAMKO-TIpoQuIakTHdecKoe peno, neauarpus. llocobue HampaBiaeHO Ha
MIOBTOPEHHUE U 3aKpEIJIEHUE OCHOB I'PaMMaTHKHU, OCBOCHHE OOIIEHAayYHOU U 001eMeAUIIMHCKON
JIEKCUKH, Pa3BUTHE HABBIKOB YTEHUS ayTEHTUYHOTO TeKCTa. OHO MOXET ObITh MCIIOJIb30BAHO KaK
st pabOThl B  ayIUTOPHHM, TaK W JUJISI KOHTPOJMPYEMOW CaMOCTOSTENIbHOW palOTHI.
[IpencraBieHHas B mOcoOMHM TeMaTHKa TEKCTOB IMO3BOJHUT CTyJIEHTaM C(HOPMHUPOBATh HABBIKU
MOHUMAaHMs U MEepeBo/ia ayTeHTUYHOW JUTEpaTyphl ¢ ONOpPOM Ha 3HaHHME MPOPECCHOHANIBHOMN
JIEKCUKU U TPaMMaTHYECKUX CTPYKTYp, XapaKTEpPHBIX JJI1 HAYyYHOTO CTUJIS.
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NANOTECHNOLOGY:
WHAT WILL IT MEAN

Nanotechnology will make us healthy and wealthy though not necessarily wise. In a few decade,
this emerging manufacturing technology will let us inexpensively arrange atoms and molecules
in most of the ways permitted by physical law. It will let us make supercomputers that fit on the
head of a pin and fleets of medical nanorobots smaller than a human cell able to eliminate
cancer, infections, clogged arteries, and even old age. People will look back on this era with the
same feelings we have toward medieval times — when technology was primitive and almost
every one lived in poverty and died young.

Besides computers billions of times more powerful than today's, and new medical capabilities
that will heal and cure in cases that are now viewed as utterly hopeless, this new and very precise
way of fabricating products will also eliminate the pollution from current manufacturing
methods. Molecular manufacturing will make exactly what it is supposed to make, no more and
no less, and therefore won't make pollutants.

When nanotechnology pioneer Eric Drexler first dared to publish this vision back in the early
1980s, the response was skeptical, at best It seemed too good to be true, and many scientists
pronounced the whole thing impossible. But the laws of physics care little for either our hopes or
our fears, and subsequent analysis kept returning the same answer: it will take time, but it is not
only possible but almost unavoidable.

The progress of technology around the world has already given us more precise, less expensive
manufacturing technologies that can make an unprecedented diversity of new products. Nowhere
is this more evident than in computer hardware: computational power has increased
exponentially while the finest feature sizes have steadily shrunk into the deep submicron range.



PART I

UNIT 1.NANOTECHNOLOGY

Nanotechnology is the manipulation of matter on an atomic and molecular scale that is the
manipulation of matter with at least one dimension sized from 1 to 100 nanometers.
Nanotechnology employs quantum mechanical effects that are important at this scale. Thus
“nanotechnologies” as well as “nanoscale technologies” refer to the broad range of research and
applications whose common trait is size. Because of the variety of potential industrial and
military applications, governments have invested billions of dollars in nanotechnology research.
Through its National Nanotechnology Initiative, the USA has been invested 3.7 billion dollars.
The European Union has invested 1.2 billion and Japan 750 million dollars.

Nanotechnology as defined by size is naturally very broad, including fields of science as diverse
as surface science, organic chemistry, molecular biology, semiconductor physics, etc. The
associated research and applications are equally diverse, ranging from extensions of
conventional device physics to completely new approaches based upon molecular self-assembly,
from developing new materials with dimensions on the nanoscale to direct control of matter on
the atomic scale.

One nanometer (nm) is one billionth of a meter. The name combines the prefix nano- (from the
Ancient Greek nanos, “dwarf”) with the name meter (“unit of measurement”).

By comparison, typical carbon-carbon bond lengths, or the spacing between these atoms in a
molecule, are in the range 0.12-0.15 nm, and a DNA double-helix has a diameter around 2 nm.
On the other hand, the smallest cellular life-forms, the bacteria of the genus Mycoplasma, are
around 200 nm in length. By convention, nanotechnology is taken as the scale range 1 to 100
nm. The lower limit is set by the size of atoms since nanotechnology must build its devices from
atoms and molecules. The upper limit is more or less arbitrary but is around the size that
phenomena not observed in larger structures start to become apparent and can be made use of in
the nano device. These new phenomena make nanotechnology distinct from devices which are
merely miniaturized versions of an equivalent macroscopic device; such devices are on a larger
scale and come under the description of micro-technology.

Helpful words and word combinations
nanotechnology — HaHOTEXHOJIOT U
manipulation — mMaunumyIsIAS
scale — mkana, macmrad
nanometer — HanoMeTp
employ — ucnonp30BaTh, HAHUMATH Ha PAbOTY
refer —oTHOCHTBCS, UMETh OTHOIIICHHE
broad —mmpoxwuii
range —crexTp, psia, cepus, Ielb
research —uccnemoBanue, HCCIEI0BAT
application —mpumeHeHue
commonN —o0IIuii, MPOCTO



trait — yepra, 0coOEHHOCTD

variety —pasHoo0Opasue

military —BoeHHbIi

initiative —uaunuaTBa

define —onpenenste, 1aBaTh ONpeIeiIcHIE

include —Bxirouath B ceost

diverse —poTUBOpEUHBHIii, pa3HOOOPA3HBII
surface —oBepXHOCTb; MOBEPXHOCTHBIN

associate —cBSI3bIBaTh, COOTHOCHTE

extension —mpouieHne, BHITTUBAHHE

conventional —oObIYHbIi, OCHOBaHHBIH Ha JJOTOBOPEHHOCTH
device —ycTpoiicTBO, IpUOOP

approach —moaxon, Touka 3peHuUs

self-assembly —camoopranu3zars

combine —coyeTaTh, COEUHATE

dwarf — kapauk, rHOM

measurement — usmepenue

length —nuna

spacing —u3mMepeHue MpOCTPaHCTBA, MPOCTPAHCTBEHHBIE Pa3MePhI
DNA —/THK (1e30KcHpHOOHYKIEHHOBASI KHCIOTA)
helix —cripans

cellular —xnetrounsrit

bacteria —6akrepun

genus —copT; BUJI, PO

convention — 10roBop, 0ObIYaii, MPUHSATAS IPAKTHKA
arbitrary —mpousBobHbIHN, CydaiHbIN

distinct —otau4HEIH, oTaMYaronUics

miniaturized —MHHHATIOPU3UPOBAHHBIIH
Macroscopic —MakpOCKOMMYECKU I

Exercises
1. Answer the following questions on the text.
1) What is the common trait of the research and applications which belongs to nanotechnology?
2) Why do governments invest billions of dollars in nanotechnology research?
3) What fields of science does nanotechnology include?
4) How long is one nanometer?
5) What is “nano”?
6) What are the typical carbon-carbon bond lengths?
7) How large is the bacteria of the genus Mycoplasma?
8) How is the lower limit of nano dimension defined?
9) What is the difference between nanotechnology and micro-technology?

2. Match up the two parts of the sentences.
1)“Nanotechnologies” as well as “nanoschale a) around 200 nm in length.
technologies ” refer to b)the broad range of research and



2)Through its National Nanotechnology applications whose common trait is size.

Initiative, the USA has invested ¢) 3.7 billion dollars.

3)The name combines the prefix nano- (from d) nanotechnology must build its devices
the Ancient Greek nanos, “dwarf”) with from atoms and molecules.

4)A DNA double-helix has e) the name meter (“unit of measurement”).
5) The smallest cellular life-forms, the bacteria f) a diameter around 2 nm.

of the genus Mycoplasma, are
6)The lower limit is set by the size of atoms
since

3. Say if the statement is true or false.

1) Nanotechnology employs quantum mechanical effects.

2) Governments have invested millions of dollars in nanotechnology research.

3) Nanotechnology as defines by size is naturally very broad.

4) The associated research and applications range from extensions of conventional device
physics to completely new approaches.

5) One nanometer (nm) is one millionth of a meter.

6) Nanotechnology is taken as the scale range 1 to 100 m.

4. Translate the following sentences into English.

1) HaHOTEXHOJIOTHUS €CTh MAHHUITY/ISIIUAS MATEPUATBLHBIM 00BEKTOM, Y KOTOPOTO pa3Mep XOTs Obl
OJIHO# CTOPOHBI HE BBILIE OT OJTHOTO JI0 CTa HAHOMETPOB.

2) HanorexHosorusi HMCmoib3yeT 3(GEKThl KBAHTOBOH MEXaHUKH, KOTOPBIC OKa3bIBAIOTCS
BAYKHBIMHM TSI JTAHHOW IIKAJbI.

3) Uepes HammonaneHyto HaHoTexHONOTHYecKylo uHHnuaTuBy CIIIA wnHBecTupoBamu 3,7
MUJUIAApa J0JUIapOB.

4) UccrnenoBanus W CrIOCOObI TMPUMEHCHUsS BKIIIOYAIOT B Ce0S MHOXKECTBO AacClEeKTOB — OT
pa3paboTKH HOBBIX MaTEpPHAJIOB C pa3MepaMH, COOTHOCUMBIMH ¢ HaHOMAacITaboM, 0 MPsIMOTO
yIpaBJIeHHs MaTepueii Ha aTOMHOM ypPOBHE.

5) Onun HaHOMETp (HM) paBeH OJHON MHIUTHAPIHON METpa.

6) Menpuaiiinue KieTo4Hble GOPMbI )KU3HU UMEIOT JUTMHY MOPSIKA IBYXCOT HAHOMETPOB.

7) B COOTBETCTBUU C MPHUHATON TPAAUIHEH HAHOTEXHOJIOTHS OTHOCUTCSA K 00BEKTaM pasMepoM
OT OJIHOTO JI0 CTa HAHOMETPOB.

8) HaHoTexHOJIOTHS T0/DKHA CO3/IaBaTh CBOM YCTPOMCTBA U3 aTOMOB M MOJICKYJI.

9) Bepxuwuii npezen 6osiee-MeHee IPOU3BOJICH.

10) Bepxuuii mnpenen QopMupyeTcs OKOJIO pPa3MepoB, MPH KOTOPBIX TOT WM HWHOU
(eHOMEOH, He3aMeTHBIN B 0oJiee KPYIHBIX CTPYKTYpaX, CTAHOBHUTHCA PA3TUYMMBIM U MOXKET
OBITh UCTIOJIF30BAH B HAHOYCTPONCTBE.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What does the term “nanotechnology” refer to?

2) What fields of science can nanotechnology be used in?

3) What examples of nano-phenomena can be given?

4) How do the scientists define the limits of nanotechnology?



6. Render the text.
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UNIT 2.THE IMPACT OF NANOTECHNOLOGY

Materials reduced to the nanoscale can show different properties compared to what they exhibit
on a macro scale, enabling unique applications. For instance, opaque substances, such as copper,
can become transparent; stable materials, such as aluminum, can turn combustible; insoluble
materials, such as gold, may become soluble. A material such as gold, which is chemically inert
at normal scales, can serve as a potent chemical catalyst at nanoscales.

Modern synthetic chemistry has reached the point where it is possible to prepare small molecules
to almost any structure. These methods are used today to manufacture a wide variety of useful
chemicals such as pharmaceuticals or commercial polymers. This ability raises the question of
extending this kind of control to the next larger level, seeking methods to assemble these single
molecules into supramolecular assemblies consisting of many molecules arranged in a well
defined manner.

The impact of nanotechnology extends from its medical, ethical, mental, legal, and
environmental applications, to such as engineering, biology, chemistry, computing, materials
science, military applications, and communications.

Major benefits of nanotechnology include improved manufacturing methods, water purification
systems, energy systems, physical enhancement, nanomedicine, better food production methods
and nutrition.

Potential risks include environmental, health, and safety issues; transitional effects such as
displacement of traditional industries as the products of nanotechnology become dominant;
military applications such as biological warfare and implants for soldiers; and surveillance
through nanosensors, which are concern to privacy rights advocates. These may be particularly
important if potential negative effects of nanoparticles are overlooked.

Helpful words and word combinations
impact — yaap, Bo3eiicTBre, BAUSHUC
reduce — coxkpariarh, yMCHbIIATh
enable — nenare BO3MOXHBIM
unigque — yHUKaJIbHBIH
opaque — HeMpo3payHbIN
Copper — mezp
transparent —mpo3padnbiit
combustible — BocrutameHsieMbIii, TOprOYHii
insoluble — nepacTBOpUMEIit
inert —uHepTHAHI
potent —cunbHBIN, MOITHBII
catalyst —karanuzatop
synthetic —cunTeTHYecKuit
variety — pasnoo6pasue
pharmaceuticals —u3nenust papmarieBTH4eCKOl TPOMBIIIICHHOCTH
polymer — mosimmep
extend — npocTUpaThCs, BHITATHBATHCS
seek —uckath

11



assemble — cobupars, MOHTHPOBATH
supramolecular — cynepmosnekyssipHbIit
arrange — opraHu30BEIBAThb

ethical- stuueckuit

mental- ymcTBeHHBIN

legal — ropunnaeckmii

environmental- umeromnuii OTHOIICHHE K OKPY)KAOIIEH cpejie

engineering — CTpOUTENILCTBO
purification —oturcrka

enhance —yBenuumBath, yay4miarh, OBBIIIATH
health— 310poBbe

safety — 6e3omacHOCTh

issue — mpobaema, Tema
displacement — nepemerenune
dominant — goMuHUpYIOIIK
warfare — BoitHa

implant —ummanT

surveillance — mag3op, HabmoacHIE
concern — 03a004eHHOCTb

privacy — 6e30macHOCTb YaCTHO# XHU3HHU, YaCTHAS )KU3Hb

advocate — 3anUTHUK; 3aIIUIIATh
overlook — HegocmoTpeTh

Exercises
1. Answer the following questions on the text.
1) What happens to copper when it is reduced to nanoscale?
2) What properties does aluminium acquire when it is reduced to nanoscale?
3) How do gold’s properties change when it is reduced to nanoscale?
4) What point has modern synthetic chemistry reached?

5) What is a supramolecular device?

6) Where does the impact of nanotechnology extend?

7) What are the benefits of nanotechnology?

8) What are the potential risks of the nanotechnology?
9) How can these risks show in the military sphere?
10) What are the privacy rights advocates concerned about?

2. Match up the two parts of the sentences.
1) Materials reduced to the nanoscale can show
2)Opaque substances, can become

3)It is possible to prepare

4)This ability raises the question of extending
5)These single molecules can be assembled
into

6) These may be particularly important if

12

a)small molecules to almost any structure.
b)different properties compared to what they
exhibit on macroscale.

c) potential negative effects of nanoparticles
are overlooked.

d)supramolecular assemblies consisting of
many molecules.

e) this kind of control to the next-larger level.



| f) transparent.
3. Say if the statement is true or false.
1) Gold, which is chemically inert at nanoscales, can serve as a potent chemical catalyst.
2) Modern synthetic chemistry has reached the point where it is possible to prepare small
molecules to almost any structure.
3) These methods are used today to manufacture a limited variety of useful chemicals.
4) The impact of nanotechnology extends to fields such an engineering, biology, chemistry,
computing, materials science, military applications and communications.
5) Major benefits of nanotechnology include improve manufacturing methods, water purification
systems, energy systems, physical enhancement, nanomedicine, better food production methods
and nutrition.
6) Potential risks exclude environmental, health, and safety issues.

4. Translate the following sentences into English.

1) ATrOMHHHN MOXET CTaTh BOCIIAMEHSIEMBIM.

2) Ceiiyac BO3MOKHO M3TOTOBJISTh MAJICHBKHE MOJICKYJIBI C IOUTH JIFO0O0# CTPYKTYPO¥.

3) DTH METOBI MCIOJB3YIOTCS CETOIHS TSl H3TOTOBJIEHHSI OOJIBIIOTO Pa3HOOOpA3Us MOJIE3HBIX
XMMMKATOB, TAKMX KaK MPOAYKIHS (papMalleBTHUECKON MTPOMBIIIJIEHHOCTH WM MPOMBIIIJIEHHBIE

MMOJUMEPHL.

4) Mbl HWIIeM METOMAbI, YTO OBl COCTaBJIATh HX OTHX MOJIEKYJ CYIMEPMOJIEKYIIPHBIC
00BbeIMHEHNS.

5) DTi 00BbEIUHEHHS COCTOSAT U3 MHOKECTBA MOJICKYJI, OPIraHM30BaHHBIX YE€TKO OMPEICICHHBIM
obpazom.

6) OCHOBHYIO M0JIb3y HAHOTEXHOJIOTHHU MPUHOCAT B chepe yaydIIeHNUs: METOJ0B MPOHU3BOJICTBA,
CO3JaHUSI CUCTEM OTYUCTKH BOJIbI U SHEPre€TUUYECKUX CUCTEM.

7) TloTeHManbHble PUCKM  BKJIIOYAIOT B ce0Sd  3aMEHY  TPAJUIMOHHBIX  OTpaciei
MIPOMBIIIJIEHHOCTH.

8) IIpoayKThl HAHOTEXHOJIOTHUI CTAHOBSITCS JOMHHHUPYIOIIUMHU.

9) BoeHHbIe TMOCIESACTBHS HAHOTEXHOJOTHH BKIHOYAIOT B CceOs OHOJOTMYECKHE BOWHBI H
WMILJIAHTHI 715 COJI/IaT.

10) Onu cTaHyT 0COOCHHO BaXKHBIMH, €CJHM OCTABUTh 0€3 JOJDKHOTO BHHMAHHS HETaTHBHBIC
MIOCJIEJICTBUS HCIIOIb30BAHMS HAHOYACTHII.

5. Working in pairs, make up micro-dialogues on the following topics.
1) How are the properties of materials transformed at nanoscale?

2) What kinds of molecules can be manufactured at nanoscale?

3) What are the benefits of nanotechnologies?

4) What are potential risks of nanotechnologies?

6. Render the text.
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UNIT 3.CELLS

The cell is considered to be the smallest structure in biology that has all the properties of living
things and an understanding of cells and the basics of cell structure and function is critical to
making sense out of biology.

All cells at their essence have at least three things in common:

Cell membrane. All cells have a cell membrane. The cell membrane is selectively permeable in
that it allows some materials to pass into or out of the cell but not others.

Cytoplasm. Cells are filled with a complex collection of substances in a water based solution.
This substance is called cytoplasm. Across all cells there are a number of common features to all
cell cytoplasm. For example all cells have ribosomes. Also, in all cells the first steps in cellular
respiration take place in the cytoplasm.

DNA. All cells contain DNA. In the simplest cells, the DNA is free in the cytoplasm. In some
cells such as those making up our body the DNA is isolated from the cytoplasm in a special
structure called a nucleus.

Cell theory is really important because it provided, and still provides one of the great unifying
theories in biology: one that says in spite of all the vast diversity of organisms, they are united at
a very fundamental level, namely the presence of cells.

In the living world there are two basic types of cells, prokaryote and eukaryote cells.

Prokaryotic cells include what we commonly refer to as bacteria. Prokaryotic cells have DNA
but it is not isolated from the rest of the cell inside of a nucleus. Instead the DNA is a single
loop free in the cytoplasm. In addition prokaryotes often have small loops of DNA called
plasmids which can be transferred to other cells.

Eukaryotic cells generally are larger and more complex than prokaryotic cells. Eukaryotic cells
have a true nucleus containing the DNA as well as various other membrane bound organelles.
Some of these organelles are pretty much universal in eukaryotes. These include mitochondria,
rough and smooth ER, the nucleus. Other organelles are restricted to one or more kingdoms. For
example chloroplasts are restricted to the Kingdoms Protista and Plantae.

Helpful words and word combinations
cell — knerka
critical — pemarormii, KpUTHIECKUI
makesense — moHUMaTh, OCMBICIHBATh
€SSence — CyTh, CYIIECTBO
membrane — memOpana
selectivity — nzduparenbpHO
permeable —mponuiaembrit
cytoplasm —turoriazma
solution — pactBop
feature —uepra, oco6eHHOCTD
ribosome —pubocoma
respiration — apixanue
provide — npenocTaBisATh

14



unifying — oObeIMHSFOLIMI

inspiteof — HecMoTpst Ha

diversity — paznoo6pasue

prokaryote — npokapuoT (I0SICPHBII OPraHI3M)

eukaryote —IyKapuoT (opraHus3M, oOJagaromuidi O0(GOPMIIEHHBIM KJIETOYHBIM  SIAPOM,
OTTPAaHUYEHHBIM OT LUTOILIA3MBbI sIIEPHON 000JI0UKOM)

bacteria — 6axTepun

loop — nets

plasmids — mia3muapt

organelle— opranesa, opraHoua

mitochondria — mutoxoHapus

rough — rpyOsrit

smooth — rmaaxwii

ER — sHpomnasmaTrueckuil peTUKYIyM (3HI0TUIa3MAaTUYECKas CETh)
roughER —rpanynspHblii SHIOMIa3MaTHYECKUN PETUKYIYM
smoothER—arpanynsipHblii (T1aKuii) SHI0TIa3MaTHYSCKUN PETHKYIIYM.
restrict — orpaHu4MBaTh

kingdom — mapcTBO, KOPOJIEBCTBO

chloroplast — xi1opormract

Protista — mpoTucTsl (mpocTeiiime 0 JHOKJICTOYHbIE OPTaHU3MBI)
Plantae —pactenus

Exercises
1. Answer the following questions on the text.
1) What is the smallest structure in biology?
2) Why is the understanding of cells critical to making sense out of biology?
3) How many common features do cells have?
4) What helps the cell let some materials in and out?
5) What is cytoplasm?
6) How is the DNA positioned in the simplest cells?
7) How is the DNA isolated from the cytoplasm in more complex cells?
8) Why is the cell theory so important?
9) How many types of cells are there in the living world?
10) What living creatures belong to Prokaryotic cells?

2. Match up the two parts of the sentences.

1) The understanding of cells is a) common features to all cell cytoplasm.
2) The cell membrane is b) provided, and still provides one of the
3) Cells are filled with a complex collection of great unifying theories in biology.
4) Across all cells there are a number of c) universal in eukaryotes.
5) Cell theory is really important because it d) critical to making sense out of biology.
6) Some of these organelles are e) selectively permeable.
f) substances in a water based solution.

3. Say if the statement is true or false.
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1) All cells have a cell membrane.

2) Cells are filled with a complex collection of substances in a water based solution.

3) In the complex cells, the DNA is free in the cytoplasm.

4) In the living world there are two basic types of cells, prokaryote and eukaryote cells.
5) Prokaryotic cells include what we commonly refer to as mammals.

6) Eukaryotic cells have no nucleus containing the DNA.

4. Translate the following sentences into English.

1) Kitetka cuuTaetcs Menbyaiiieii OMOJIOTHYECKON CTPYKTYpPOM, KOTOpas KMEET BCE CBOWCTBA
KUBOTO OpraHu3Ma.

2) Knerounas memOpana u30HpaTe bHO MPOHUIIAEMA.

3) KieTku HamoJHEHbI CII0KHON CMEChIO CYOCTaHIIUI B paCTBOPE, OCHOBAHHOM Ha BOJIE.

4) OT KJIETKH K KIJIETKE CYIIECTBYET Psiji OOIIMX YePT, OTHOCSIIUXCS K KJICTOYHOH IUTOTLIa3Me.
5) Bce kieTku UMEIOT pHOOCOMBI.

6) IlepBbie ATamBI ABIXaHUS KIETKH OCYIECTBIISIFOTCS B IIUTOTLIA3ME.

7) B HEKOTOpBIX KJIETKAaX, TAKHUX, KaK, HapUMeEp, Te, U3 KOTOPhIX cOocTouT Hamie Teno, JTHK
M30JIMPOBaHa OT IIMUTOIUIa3Mbl B CHIEIIMAIbHOM CTPYKType, UMEHYEMOI SIAPOM.

8) B »uBOM MHpE CYIIIECTBYIOT JiBa 0A30BBIX THIIA KJICTKH — MIPOKAPUOTHI M SYKAPUOTHI.

9) DyKapHOTHI, KaK MPABUIIO, OOJIBIIE U CI0KHEE TPOKAPHOTOB.

10) Hampumep, XJIOPOIUIACTHI BCTPEYAIOTCS TOJIBKO B IAPCTBAX MPOCTEHINIUX M PACTCHUH.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What is the structure of the cell?

2) How is DNA positioned in various types of the cell?

3) What are Prokaryotic cells?

4) What are Eukariotic cells?

6. Render the text.
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UNIT 4.NEURONS

Cells of the nervous system, called nerve cells or neurons, are specialized to carry “messages”
through an electrochemical process. The human brain has approximately 100 million neurons.
Neurons come in many different steps and sizes. Some of the smallest neurons have cell bodies
that are only 4 microns wide. Some of the biggest neurons have cell bodies that are 100 microns
wide.

Neurons are similar to other cells in the body because they are surrounded by a cell membrane,
they have a nucleus that contains genes. They also contain cytoplasm, mitochondria and other
organelles. Neurons also carry out basic cellular processes such as protein synthesis and energy
production.

However, neurons differ from other cells in the body because they have specialized cell parts
called dendrites and axons. Dendrites bring electrical signals to the cell body and axons take
information away from the cell body.

Neurons communicate with each other through an electrochemical process.

Neurons can also be classified by the direction that they send information. Sensory neurons send
information from sensory receptors (e.g., in skin, eyes, nose, tongue, ears) toward the central
nerve system. Motor ( or efferent) neurons send information away from central nervous system
to muscles or glands. Interneurons send information between sensory neurons and motor
neurons. Most interneurons are located in the central nervous system.

Neurons are the oldest and longest cells in the body. You have many of the same neurons for
your whole life. Although other cells die and are replaced, many neurons are never replaced
when they die. In fact, you have fewer neurons when you are old compared to when you are
young.

Neurons can be quite large — up to feet long.

Helpful words and word combinations
NErvous — HepBHBIN
nerve — Heps
neuron — HeUpoH
electrochemical —anexTpoxumudeckuii
brain — mo3r
approximately— npubau3uTebHO
micron — MUKpOH
dendrite —meHapuT (BETBAIIUIACS OTPOCTOK HEPBHOM KIIETKH)
axon — akcoH (HEHPUT, 0CEBOM MWIMHAP, OTPOCTOK HEPBHOM KIIETKH)
communicate —o01marscs, coo0ImaTbes
receptor —peuenTop
Motor — MOTOP; MOTOPHBIN
efferent — nenTpoOexHBII
muscle — mpimma
gland — xenesa
iNnterneuron —MHTEpHEHPOH
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Exercises
1. Answer the following questions on the text.
1) How do we call cells of the nervous system?
2) What are neurons specialized to do?
3) What size are the neurons?
4) What size are the biggest neurons?
5) What is the structure of the neuron?
6) What makes neurons different from other cells in the body?
7) What is the function of dendrites?
8) How do neurons communicate with each other?
9) Are dead neurons replaced?
10) How many neurons are there in the human brain?

2. Match up the two parts of the sentences.

1) The human brain has a) cells in the body because they have
2) Some of the biggest neurons have specialized cell parts called dendrites and
3) Neurons carry out basic cellular processes | axons.
such as b) approximately 100 billion neurons.
4) Neurons differ from other c) the central nervous system.
5) Neurons communicate with d) each other through an electrochemical
6) Most interneurons are located in process.

e) protein synthesis and energy production.

) cell bodies that are 100 microns wide.

3. Say if the statement is true or false.

1) The human brain has approximately 10 billion neurons.

2) Neurons are different from other cells in the body because they are not surrounded by a cell
membrane, they have no nucleus that contains genes.

3) Neurons differ from other cells in the body because they have specialized cell parts called
dendrites and axons.

4) Dendrites bring electrical signals to the cell body and axons take information away from the
cell body.

5) Motor neurons send information away from muscles or glands to the central nervous system.
6) Interneurons send information between sensory neurons and motor neurons.

4. Translate the following sentences into English.

1) HCKOTOpLIe 13 CaMbIX MAJICHBKUX HeﬁpOHOB HUMCHOT TECJIa TOJ'IIJ.IHHOfI B4 MUKPOHA.

2) HekoTopbie U3 caMbIX OOJBIIMX HEHPOHOB HMEIOT Tena ToMuHoN B 100 MUKPOHOB.

3) B HeﬁpOHaX TAKXKE IMPOTCKAIOT 0a30BLIE KJIETOYHBIE MIpOLECChbl, TAKUEC KAK CHUHTEC3 Oenka u
IMPOU3BOJACTBO SHCPIUH.

4) I[eH,[[pI/ITH MpOBOJAT DJICKTPUYCECKUEC CHUI'HAJIBI K TCIIYy KICTKH, a4 aKCOHbI TICPCHOCAT
HH(bOpMaIlHIO OT T€JIa KIICTKH.

5) HCprOHLI TAKKXC MOTYT KJ'IaCCI/I(I)I/ILII/IpOBaTBCSI B COOTBCTCTBUM C HaIpaBJICHUCM, IIO
KOTOPOMY OHHU IMOCBLIIAIOT I/IH(I)OpMaI_II/IIO.
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6) CeHcopHbIC HEHPOHBI MOCHUIAIOT HH(OPMAIIUIO OT CEHCOPHBIX PELENITOPOB 10 HAIIPABJICHHUIO
K LICHTPAJIbHOM HEPBHOU CHCTEME.

7) MoTtopHbIe HEHPOHBI MOCHUIAIOT HH(POPMALIHIO OT CEHCOPHBIX PELIENTOPOB MO HAIPABJICHHIO
K LICHTPAJIbHON HEPBHOU CUCTEME.

8) BoJbUIMHCTBO MHTEPHEWPOHOB JIOKAJTM30BAHO B IICHTPAJIBHOM HEPBHOM CUCTEME.

9) Heiiponsl — camble cTapble U CaMble JUTMHHBIC KJICTKU TEJa.

10) HetipoHbl MOTYT OBITH IOCTATOYHO JUTMHHBIMH — JI0 HECKOJIbKUX (DYHTOB.

5. Working in pairs, make up micro-dialogues on the following topics.

1) What is the basic structure of the neuron?

2) What are the functions of different types of neurons?

3) How are neurons classified?

4) What are the specific features of neurons that make them different from other cells?

6. Render the text.
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UNIT 5.BLOOD CELLS

A blood cell is a cell normally found in blood. In mammals, these fall into three general
categories: red blood cells, white blood cells and platelets. Together, these three kinds of blood
cells add up to a total 45% of the blood tissue by volume, with the remaining 55% of the volume
composed of plasma, the liquid component of blood.

Red blood cells primarily carry oxygen and collect carbon dioxide through the use of
hemoglobin, and have a lifetime of about 120 days. They have the job alongside the white blood
cells of protecting the healthy cells.

White blood cells are cells of the immune system involved in defending the body against both
infectious disease and foreign materials. Five different and diverse types of white blood cells
exist. They live for about 3 to 4 days in the average human body, including the blood and
lymphatic system.

Platelets, or thrombocytes, are very small, irregularly shaped cell fragments. The average
lifespan of platelet is normally just 5 to 9 days. Platelets are a natural source of growth factors.
They circulate in the blood of mammals and are involved in hemostasis, leading to the formation
of blood clots. Platelets release thread-like fibers to form these clots.

If the number of platelets is too low, excessive bleeding can occur. However, if the number of
platelets is too high, blood cells can form (thrombosis), which may obstruct blood vessels and
result in such events as a stroke, myocardial infarction, pulmonary embolism — or blockage of
blood vessels to other parts of the body, such as the extremities of the arms or legs.

Platelets release a multitude of growth factors which play a significant role in the repair and
regeneration of connective tissues.

Helpful words and word combinations
blood - xpoBs
mammal — miekonuTaroriee
platelet — tpomGoruT
volume —o6bvem
plasma — mra3ma
liquid — sxuaKoCcTH
primarily —B mepByto ouepennb
0XYgen —KucIopo1
carbondioxide — nByokwucs yrieposa
hemoglobin —remorao6un
immune —uMMMyHHast
foreign — uyxoit
diverse — pa3nooOpazHblii
average — cpeqHuu
thrombocyte — tpombGoruT
irregularly — nenpaBuIBLHO OPOPMIICHHBIH
fragment — ¢pparment
lifespan —cpok xu3an
circulate — uupkynmupoBartb
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homostasis — remocrtas, ocTaHOBKa KPOBOTCUCHHUS
clot — crycrok kpoBu, TpOMO

thread — nuTh

fiber — BonokHO

eXCessiVe — H30bITOUHBIIH

OCCUr — C1y4aThbCs,IIPOUCXOIUTH
thrombosis — Tpom603

obstruct — npensTcTBoBaTh, OJIOKUPOBATH
vessel — cocy (KpOBEHOCHBIH)
stroke — ymap

myocardial — oTHocsIHiCS K MUOKapTy
infarction — ungapkr

pulmonary — nero4nsiii

embolism — sM06o0:us1, 3aKyropka cocyioB
blockage — 6mokupoBanue

extremity — ynaneHHas 4acTb

multitude — MmHOXecTBO

repair — peMoHT

regeneration — perenepanus

connective — coeTMHNTENIBHAS

tissue —TkaHb

Exercises

1. Answer the following questions on the text.
1) Where are blood cells normally found?

2) What are categories of blood cells are there?

3) What is plasma?

4) What is the function of red blood cells?

5) How long do the red blood cells live?

6) What is the function of the white blood cells?
7) How many types of white blood cells are there?
8) What is the average lifespan of a platelet?

9) What happens if the number of platelets is too high?

2. Match up the two parts of the sentences.
1) Together, these three kinds of blood cells
add up to

2) Red blood cells have a lifetime of

3) White blood cells defend by body against

4) Five different and diverse types of

5) If the number of platelets is

6) Platelets release

3. Say if the statement is true or false.
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a) too low, excessive bleeding can occur.

b) both infections disease and foreign
materials.

c) thread-like fibers to form these clots.

d) a total 45% of the blood tissue by volume.
e) white blood cells exist.

f) about 120 days.



1) Red blood cells primarily carry nitrogen and collect carbon dioxide through the use of
hemoglobin.

2) White blood cells are found throughout the body, including the blood and lymphatic system.
3) Platelets, or thrombocytes, are very small, regularly small, regularly shaped cells?

4) The average lifespan of a platelet is normally just 5 to 9 years.

5) Platelets release thread-like fibers to form these clots.

6) Thrombosis may obstruct blood vessels and result in such events as a stroke, myocardial
infarction, pulmonary embolism.

4. Translate the following sentences into English.

1) Kitetka KpoBH, KaK MPaBUIIO, HAXOIATCS B KPOBH.

2) Tlna3ma sSBJISIETCS JKUIKUM KOMIIOHEHTOM KPOBH.

3) KpacHble KpOBsIHbIE KICTKH U OeJIble KPOBSHBIC KIIETKU 3aIIMIIAIOT 3I0POBBIE KIICTKH.

4) CymIecTBYIOT 5 pa3IU4HbIX ¥ pa3HOOOPA3HBIX BUIOB OEIBIX KPOBSIHBIX KJIETOK.

5) Benble KpOBSIHBIC KJICTKM MOKHO HaWTH B JF000W YacTH Teja, BKIIOYas KpPOBb U
TUM(aTHIECKYIO CUCTEMY.

6) Cpeassist MPOIOKUTEILHOCTD JKU3HUA TPOMOOIINTA COCTABIISCT OT IISATH 0 JIEBSATH JTHEH.

7) TpoMOOLUTHI — €CTECTBEHHBIN HCTOUYHUK (PaKTOPOB POCTA.

8) TpoMOOIUTEI IPOU3BOIAT MOXOKUE HA HUTH BOJIOKHA Tt (POPMHUPOBAHHS STHX CTYCTKOB.

9) Ecnm  KOJAMYECTBO TPOMOOILUTOB CIMIIKOM MAajio, MOKET MPOU30MTH HU30OBITOYHOE
KpOBOTEUYEHHUE.

10) dakTopel poCTa WrpalOT 3HAYUTEIBHYIO pOJIb B 3XKHUBJICHHH U  pEreHEpaIiu
COEIUHUTEILHON TKaHU.

5. Working in pairs, make up micro-dialogues on the following topics.

1) What are the functions of red blood cells?

2) What are the functions of white blood cells?

3) What are the functions of platelets?

4) What problems arise in case people have a deficit or an excess of platelets?

6. Render the text.
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UNIT 6.GENETICS

Genetics is the study of genes, and studies what genes are and how they work. Genetics shows
how and why living organisms inherit features from their ancestors: for example, children
usually look like their parents because they have inherited their parents’ genes. Genetics tries to
identify which feature are inherited, and explain how these features pass from generation to
generation.
In genetics, a feature of a living thing is called a trait”. Some traits are part of an organism’s
physical appearance; such as a person’s eye-color, height or weight. Other sorts of traits are not
easily seen and include blood types resistance to diseases. The way our genes and environment
interact to produce a trait can be complicated. For example, the chance of somebody dying
cancer or heart disease seems to depend on both their genes and their lifestyle.
Genes are made from a long molecule called DNA, which is copied and inherited across
generations. DNA is made of simple units that line up in a particular order within this large
molecule. The order of these units carries genetic information, similar to how the order of letters
on a page carries information. The language used by DNA is called the genetic code, which
allows the genetic machinery to read the information in the genes in triplet sets of codons. This
information is the instructions for constructing and operating a living organism.
The information within a particular gene is not always exactly the same between one organism
and another, so different copies of a gene do not always give exactly the same instructions. Each
unique form of a single gene is called an allele. As an example, one allele for the gene for hair
color could instruct the body to produce a lot of pigment, producing black hair, while a different
allele of the same gene might give garbled instructions that fail to produce any pigment, giving
white hair. Mutations are random changes in genes, and can create new alleles. Mutations can
also produce new traits, such as when mutations to an allele for black hair produce a new allele
for a white hair. This appearance of new traits is important in evolution.

Helpful words and word combinations
genetics — reneTrka
gene —rex
inherit — sacnemoBaTh
ancestor — npenox
generation — nmokoJieHue
trait — uepra, 0COGCHHOCTD, IPU3HAK
blood —kpoBs
resistance — COIIPOTUBJICHUC, COIIPOTHUBJIACMOCTD
disease — 6oJie3Hb, 3a00JI€BaHKE
complicate — ycioxHsTh
cancer —pak
depend-3aBuceTh
lifestyle — ctunb xu3HH, 00pa3 KHU3HU
order — nopsiiok
code — kon
machinery — mexanusm
triplet — rpurier, rpoiika
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codon — Ko/I0H, eIMHHIIA TEHETUYECKOTO KO/Ia
allele — annenp, annenpHbIA TeH, aIeaOMOpd
pigment —murmeHT

garbled — uckaxenusbli, hanbcuPpUIUPOBAHHBIH
mutation — myranus

random-—rmpou3BoJIbHbI#

evolution —Bosrorus

Exercises
1. Answer the following questions on the text.
1) What does genetics study?
2) What does genetics show?
3) How is a feature of a living thing called in genetics?
4) What traits of a living thing can be inherited?
5) What is a gene?
6) What are genes made from?
7) What is the language used by DNA called?
8) In what way is the genetic information coded?
9) What is the unique form of a single gene called?
10) How does mutation work?

2. Match up the two parts of the sentences.

1)Children wusually look like their parents | a) a particular order within this large
because they molecule.

2)Genetics tries to explain how these features b) have inherited their parents’ genes.

3)The way our genes and environment interact | ¢) pass from generations to generation.

to produce d) genes, and can create new alleles.

4)The chances of somebody dying of e) cancer or heart disease seems to depend on
5)DNA is made of simple units that line up in both their lifestyle.

6) Mutations are random changes in f) atrait can be complicated.

3. Say if the statement is true or false.

1) Genetics is the study of genres, and studies what genres are and how they work.

2) Children usually look like their parents because the parents have inherited their genes.

3) Some traits are easily seen and include blood types or resistance to diseases.

4) The genetic code allows the genetic machinery to read the information in the genes in triplet
sets of codons.

5) An allele for the gene for hair color could instruct the body to produce a lot of pigment,
producing black hair.

6) The appearance of new traits is unimportant in evolution.

4. Translate the following sentences into English.
1) I'enetuka neiTaeTcsa OIPCACIINTL, KAKUC MTPU3HAKNW HACIICAYIOTCH.
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2) Hekotopsbie pr3HAKH SBJISIFOTCS YacTAMH (PU3NUECKOTO OOJIMKA OpraHu3Ma, TAKUMU KaK I[BET
IJ1a3, poCT UM BEC.

3) CrocoObl, KOTOpPHIMH HallM TEHbl M OKPYXKAloIas cpela B3aUMOJCHCTBYIOT, YTOOBI
IIPOU3BECTH MIPU3HAK, MOTYT OBITH CII0XKHBIMU.

4) 11laHchl YenoBeKa yMEpeTh OT paKa WM CepISYHOro 3a00JICBaHUs, MOX0XKE, 3aBUCAT KaK OT
TE€HOB, TaK U OT 00pa3a >KU3HHU.

5) 'enbl co3pmaroTcsi Ha OcCHOBe MoJiekynbl, uMmeHyemoit JIHK, kotopas komupyercs wu
HAacCJEeAYyeTCs OT IMTOKOJIEHHS K IOKOJICHHUIO.

6) A3bik, ucnonb3yemsbiii JJHK, Ha3pIBaeTCsl reHETHYECKUM KOJIOM.

7) Tlopsimok ATUX BIEMEHTOB HECET NeHETHUYECKYyr HH(OpMaluio, moJo0HO TOMY, Kak HEeceT
nH(pOpMaLKIO TOPSIIOK OYKB Ha JUCTE OyMaru.

8) Ora wuHbopmanus SBISETCS HWHCTPYKUHUCH, TNpEIHA3HAYCHHOW JUIsl CO3JAHHS HKUBOTO
OpraHu3Ma M yInpaBJI€HUS UM.

9) Kaxxnas yHukaibpHas popMa KOHKPETHOTO FeHa MMEHYETCS aJllIelieM.

10) Myranuu, KOTOPBIM MOJIBEPKEH ajlielib, OTBEYAIOIIHI 332 YEPHBIH I[BET BOJIOC, MOPOKIAIOT
HOBBIN aJJIeJIh, KOTOPBIM OTBEYaeT 3a OBl IBET BOJIOC.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What does genetics study?

2) What types of inherited traits are there?

3) What is DNA and how does it work?

4) What is an allele and how does it function?

6. Render the text.
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UNIT7.GENES AND INHERITANCE

Genes are inherited as units, with two parents dividing out copies of their genes to their
offspring. It looks like mixing two hands of cards, shuffling them, and then dealing them out
again. Humans have two copies of each of their genes, and make copies that they put into eggs or
sperm — but they only include one copy of each type of gene. The eventually resulting child has
the same number of genes as his or her parents, but for any gene one of the two copies from the
father, and one from the mother.

The effects of this mixing depend on the types (the alleles) of the gene. If the father has two
copies of an allele for red hair, and the mother has two copies for brown hair, all their children
get the two alleles that give different instructions, one red hair and one for brown. The hair color
of these children depends on how these alleles work together. If one allele overrides the
instructions from another, it is called the dominant allele, and the allele that is overridden is
called the recessive allele. In the case of a daughter with alleles for both red and brown hair,
brown is dominant and she ends up with brown hair.

Although the red color allele is still there in this brown-haired girl, it doesn’t show. This is the
differences between what you see on the surface (the traits of an organism, called its phenotype)
and the genes within the organism (its genotype). In this example you can the allele for brown B
and the allele for red b. The brown hair, daughter has the “brown hair phenotype” but her
genotype is Bb, with one copy of the B allele, and one of the b allele.

Now imagine that this woman grows up and has children with brown hair man who has a Bb
genotype. Her eggs will be a mixture of two types, one sort containing the B allele, and one sort
the b allele. Similarly, her partner will produce the mix of two types of sperm containing one or
the other of these two alleles. When the transmitted genes are joined up in their off-spring, these
children have a chance of getting either brown or red hair, since they could get a genotype of BB
= brown hair, Bb = brown hair or bb = red hair. In this generation, therefore a chance of the
recessive allele showing itself in the phenotype of the children — some of them may have red hair
like their grandfather.

Many traits can be inherited in a more complicated way than the example above. This can
happen when there are several genes involved, each contributing a small part to the end result.
Tall people tend to have tall children because their children get a package of many alleles that
each contribute a bit to how much they grow. However, there are not clear groups of “short
people” and “tall people”, like there are groups of people with brown or red hair. This is because
of the large number of genes involved; this makes the traits very variable and people are of many
different heights. Despite a common misconception, the green/ blue eye traits are also inherited
in this complex inheritance model. Inheritance can also be complicated when the trait depends on
interaction between genetics and environment. For example, malnutrition does not change traits
like eye color, but can stunt growth.

Helpful words and word combinations
divide — pa3aensaThb
offspring — oTmpeICK, MOTOMOK
hands — kosiogakapT
cards — kapTbl
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shuffle — racosats

deal- cnaBatb KapThI

humans —uaenoBedeckue cyiecTBa

€gg —siuo, SULEKIETKA

sperm- crepma

eventually —nmocrenenHo, B KOHEYHOM HTOTE
override —TIepPEBEUINBATH, OBITH 00JI€€ BAXKHBIM, 3HAUUTEILHBIM
dominant — qoMHHAHTHBIHA

recessive — perecCUBHbIM

phenotype — dbenoTumn

genotype — reHotun

mixture — cmechb

endresult — koHeuHbI# pe3ynbTaT

tend —CTPEMHUTHCA K YEMY 1100, UMEThH TEHICHIIUIO
involve— BoBiekars

despite — HecMoOTpst Ha

misconception — HeBepHOE MPeICTaBIICHHE
malnutrition — vegoenanue

stunt — 3agepxuBaTh, OCTAHABIUBATH

growth — poct

Exercises
1. Answer the following questions on the text.
1) In what way are genes inherited?
2) How many copies of each of their genes do humans have?
3) What does the hair color of humans depend on?
4) What is the dominant allele?
5) What is the recessive allele?
6) Why is it so difficult to foresee the specific traits inherited from the ancestors?
7) Why do tall people tend to have tall children?
8) What does the appearance of a trait depend on?
9) How does the environment affect the genetic code?
10) How does malnutrition affect growth?

2. Match up the two parts of the sentences.

1) Anegg and sperm join to form a) a bit to how much they grow.
2) The eventually resulting child has b) a complete set of genes.
3) The effects of this mixing depend on c) the trait depends on interaction between
4) The hair color of children depends on genetics and environment.
5) Children get a package of many alleles that | d) the types of the gene.
each contribute e) the same number of genes as his or her
6) Inheritance can also be complicated when parents.
f) how the alleles work together.

3. Say if the statement is true or false.
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1) An egg and sperm join to form a complete set of genes.

2) If one allele overrides the instructions from another, it is called the recessive allele.

3) The allele that is overridden is called the dominant allele.

4) Many traits are inherited in a very complicated way.

5) Tall people tend to have tall children because their children get a package of many alleles that
each contributes a bit to how much they grow.

6) Inheritance can be complicated when the trait does not depend on interaction between
genetics and environment.

4. Translate the following sentences into English.

1) Dro moxoke Ha TO, KOTrJia Bbl CMEIIMBAETE JIBE KOJIOJBI KapT, U TaCyeTe MX, a IOTOM CHOBa
paznaere.

2) Tlony4aronuiicsi B KOHEYHOM HUTOTE PEOCHOK MMEET TaKOe K€ KOJMYECTBO T'€HOB, KaK M €ro
POJIUTEINH.

3) PesynbTar cMelMBaHus 3aBUCHT OT TUIA (aJUlelieil) reHa.

4) Bce ux JIeTH NOJIYy4YaroT JBa ajljiess, B KOTOPBIX 3aMKCUPOBAHbBI Pa3HbIC THITHI HHCTPYKIIUH.
5) IlBeT BOJIOC y 3TUX JIETEH 3aBUCHT OT TOTO, KaK 3TH aJlJIeSI pabOTar0T BMECTE.

6) D10 ciydaeTcs TOT/a, KOT/ia B MPOIECC BOBJIEYEHO MHOTO €ro I'€HOB, KaXJIblii U3 KOTOPBIX
BHOCHUT CBOM BKJIaJ] K KOHEUHBIN pe3yJbTarT.

7) He cymiecTByeT YUCTBIX IPYIT «HU3KHUX JIFOICH» M «BBICOKUX JIFOJICH.

8) Dt1o nenaet MpU3HAK OUCHb U3MEHUYHMBBIM, a JIFOM CHIILHO Pa3IMYatoTCs IO BBICOTE POCTA.

9) HacneCTBEHHOCTh TaKKe MOXKET OBITh OCJIOKHEHHOH, KOTJa MpH3HAK 3aBUCHT OT
B3aMMOJICCTBHS TEHETUKH U OKPYKAIOIIEH CPEIbI.

10) Hampumep, HemOCTAaTOYHOE MUTAHHWE HE W3MEHSET TaKHe MPU3HAKHM, KaK LBET TJa3, HO
MOXET IPHUOCTAaHOBUTH POCT.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What factors affect the genetics of a child?

2) How do we acquire the color of the hair?

3) What is the basic mechanism of inheritance?

4) What factors lead the evolution?

6. Render the text.
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UNIT 8.GENETIC ENGINEERING

Genetic engineering, also called genetic modification, is the direct manipulation of an
organism’s genome using biotechnology. New DNA may be inserted in the host genome by first
isolating and copying the genetic material of interest using molecular cloning methods to
generate a DNA sequence, or by synthesizing the DNA, and then inserting this construct into the
host organism. Genes may be removed, or “knocked out”, using a nuclease. Gene targeting is a
different technique that uses homologous recombination to change an endogenous gene, and can
be used to delete a gene, remove exons, add a gene, or introduce point mutations.

An organism that is generated through genetic engineering is considered to be a genetically
modified organism (GMO). The first GMOs were bacteria in 1973; GM mice were generated in
1974. Insulin-producing bacteria were commercialized in 1982 and genetically modified food
has been sold since 1994.

Genetic engineering techniques have been applied in numerous fields including research,
agriculture, industrial biotechnology, and medicine. Enzymes used in laundry detergent and
medicines such as insulin and human growth hormone are now manufactured in GM cells,
experimental GM cell lines and GM animals such as mice or zebrafish are being used for
research purposes, and genetically modified crops have been.

Plants have been modified for insect protection, herbicide resistance, virus resistance, enhanced
nutrition, tolerance to environmental pressures and the production of edible vaccines. Most
commercialized GMOs are insect resistant and/or herbicide tolerant crop plants. Genetically
modified animals have been used for research, model animals and the production of agricultural
or pharmaceutical products. They include animals with genes knocked out, increased
susceptibility to disease, hormones for extra growth and the ability to express proteins in their
milk.

Helpful words and word combinations
engineering — nHXXeHepHs
modification — moaudukarus
manipulation — manumyIAIUS
genome —reHom
biotechnology — 6uorexnonorus
insert — BBOAUTH, BHEAPSATh, BCTABIIATH
host —xo3simu
isolate —u3oaMpoBaTh
material of interest — rieneBoii Mmatepuan
cloning — knonupoBanue
generate — nMpou3BOIUThH, TCHEPUPOBATH
sequence — mocIeI0BaTeIbHOCTh, IIEMTOYKa
synthesize — cunresupoBarthb
construct — KOHCTPYKT; HEYTO, MPOU3BEACHHOE UCCIICIOBATENIEM WA TEXHOJIOTOM
remove — yaassiTh, BBIBOIUTD
knockout — BeIOMBaTh, BEIIIINOATE
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nuclease — nykieasa (GpepMeHT, KaTaTU3UPYIOIIUN PACIICIUICHUE HYKICHHOBBIX KHUCJIOT, B TOM
gucine u JJHK)

targeting — HaBeieHNE Ha 1IEJTb, IOUCK LIEIH

homologous— romostornueckuii, COOTBETCTBEHHBIN, COOTHOCSIITHIACS
recombination — pekoMOHHAaIHsI, TIEPECTPOIKA

endogenous — PHIOTCHHBIN, UMEIOIIHI BHYTPEHHEE TPOUCXOKICHUE
delete— crupatb, ynansarsb

eXon — 3k30H (koaupyromuid pparment mosexkyisl JJHK)
pointmutations — mesieBbie MyTaluu

Mice — MbIIIn

insulin — uuCcyTUH

commercialized —xoMMepLHaTU3UPOBAHHBIH

apply — npumeHsTh

enzyme — sH3uM ((pepMeHT, OeIoK, KOTOPBIH UrpaeT poJib KaTaau3aropa B OMOXMMHMUYECKUX
peaxiusx)

laundry — npayeunas, cTupka

detergent — moromee cpecTBoO

hormone — ropmosn

manufacture — mpou3BoUTH

cellline — xrerounas nuHMs (rpymna KIETOK, MOIEPKUBAacMast B KyJIbType IyTeM IIePECeBOB B
Pa3MHOKAIOIIEMCST COCTOSTHUH )

zebrafish — monocarsiit nauno

Crop — ypokaii, 3¢pHOBBIC KYJIbTYPbI

insect — Hacekomoe

herbicide — repoutuz

Virus — Bupyc

tolerance — teprumocTh

edible —cvemoOHBIM

vaccine —BaknnHa

susceptibility —BocripurM4uBOCTH

extra —u30pITOYHBIN

eXPress— OTaaBaTh MOJHOCTHIO

protein— npotenn, 6Gemox

Exercises
1. Answer the following questions on the text.
1) What is genetic engineering?
2) How can new DNA be inserted in the host genome?
3) How can genes may be removed?
4) What is gene targeting?
5) What is a genetically modified organism?
6) When was the first GMO manufactured?
7) What fields can genetic engineering techniques be applied to?
8) Why do genetic engineers modify plants?
9) What are genetically modified animals used for?
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10) What are the risks of genetic engineering?

2. Match up the two parts of the sentences.
1) Gene targeting is a different technique that
uses

2) Genetically modified food has been

3) Insulin and human growth hormone are now
4) Plants have been modified for

5) Most commercialized GMO’S are

6) They include animals with

a) sold since 1994.

b) genes knocked out
susceptibility to disease.

¢) homologous recombination to change an
endogenous gene.

d) insects resistant and/ or herbicide tolerant
crop plants.

and increased

e) manufactured in gm cells.
f) insect protection.

3. Say if the statement is true or false.

1) Genes may be removed, or “knocked out”, using a nuclease.

2) Gene targeting can be used to delete a gene, remove exons, add a gene, or introduce point
mutilations.

3) An organism that is generated through genetic engineering is considered to be a genetically
modified organism.

4) Genetic engineering techniques have been applied in numerous fields including research,
agriculture, industrial biotechnology, and sports.

5) Enzymes used in laundry detergent and medicines such as insulin and human growth hormone
are now manufactured in prison cells.

6) Most commercialized GMOs are insect resistant and/ or herbicide tolerant crop plants.

4. Translate the following sentences into English.

1) I'eHbl MOTYT OBITH YIAJICHBI W «BBIOMTHI» C IOMOIIBIO HYKJICA3bl.

2) TlepBbIMH TeHHO-MOIU(PHUIIMPOBAHHBIMU OPraHU3MaMH ObLIM OaKTEepHH, MOJIydeHHbIC B 1973
rojuy.

3) I'eneTnyecky W3MEHEHHAs uINa mpoaactes ¢ 1994 roza.

4) DKcrnepuMEHTaIbHbIC TEHHO-MOIU(PHUIIUPOBAHHBIC KJICTOYHBIC JIMHUN M dKHUBOTHBIC, TAKHUE KaK
MBIIIIY U TOJIOCATHIMIaHNO, UCTIONB3YIOTCS B UCCIIEAOBATEIbCKHX IIEIISX.

5) Pactenuss MOAMMUIMPYIOTCA € IIEJIBIO
COMPOTUBIIIEMOCTH K FepOUIaM U BUPYyCaM.

3alllUTel OT  HACCKOMBIX, BHpa6OTKI/I
6) bonpmmHcTBO KOMMCPUYCCKHUX FCHHO'MOI[I/IQ)I/II_II/IpOBaHHLIX OpraHu3sMoOB — O3TO 3CPHOBBIC
KYJIbTYPHI, CIIOCOOHBIE COIIPOTUBJIATHCA HACCKOMBIM U TCPIIMMBIC K Fep6I/II_II/I,I[aM.

7) I'eHeTyeCcKH U3MEHEHHBIC )KUBOTHEIE MCIIOJIb30BAIMCH IS UCCIIEAOBAHUI.

8) OHM BKIJIIOYAIOT B Ce0s JKUBOTHBIX C YAAJICHHBIMU I'CHAMU.

9) OHM Tak ’Ke¢ BKIIOYAlOT B TeOsS JKMBOTHBIX C IOBBIIICHHOM BOCIIpUUMYHNBOCTBIO K
3360J’IeBaHI/I${M, ropmMmoHamMu M30BITOYHOTO pocTa n CIIOCOOHOCTBIO TTOJTHOCTHIO OTHaBaThb OCIIOK B
MOJIOKC.

10) I'enHas WHXCHEPHS TaKXKe HAa3bIBACTCS TEHHOU MOAU(UKAIIUEH.

5. Working in pairs, make up micro-dialogues on the following topics.
1) How do the scientists deal with genes?
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2) What were the first genetically modified organisms?
3) What are the benefits of GMO?
4) What are the risks of genetic engineering?

6. Render the text.
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UNIT 9.BACTERIA

Bacteria (one of them is a bacterium) are very small organisms. Almost all bacteria are so tiny
they can only be seen through a microscope. Bacteria are made up of one cell, so they are a kind
of unicellular organism. They are among the simplest single-celled organisms on Earth, and were
one of the earliest forms of life. They include a number of extremophiles who live in extreme
habitats.

There are probably more individual bacteria than any other sort of organism on the planet. Most
bacteria live in the ground or in water, but many live inside or on the skin of other organisms,
including humans. There are about ten times as many bacterial cells as human cells in each of
our bodies. Some bacteria can cause diseases, but others can help us in everyday acclivities like
digesting food. Some even work for us in factories, producing cheese and yogurt.

A bacterium reproduces (creates more bacteria) by dividing in half and creating two “daughter”
cells. Each daughter is identical in a shape to the parent, but smaller.

Bacteria do not have sexes, but they do collect and transmit DNA by several types of horizontal
gene transfer. It is this which permits them to pass resistance to antibiotics from one strain to
another. The complete DNA sequence is known for many bacterial strains.

Bacteria vary widely in size and shape, but in general are at least ten times larger than viruses. A
typical bacterium is about one micrometer in diameter, so a thousand bacteria lined up would be
one millimeter long. There are about five nonillion bacteria on Earth.

Bacteria are identified and grouped by their shapes. Bacilli are rod-shaped, cocci are ball-shaped,
spirilla are spiral-shaped and vibrio are shaped like a comma or boomerang.

Pathogenic bacteria, the harmful kind, enter the human body from the air, water or food. Once
inside, these bacteria attach themselves to or invade specific cells in our respiratory system,
digestive tract or any open wound. There they begin to reproduce and spread while using the
human body as a source of their own nutrients and energy.

Helpful words and word combinations
bacterium — Gakrepus
single — emuHCTBEHHAs, OMHOKAS
extremophile —sxcTpuModui (Opranusm, CyIIECTBYIONIHMNA B 3KCTPEMATbHBIX YCIOBHSX)
extreme — HCKJITFOYMTENbHBIN, SKCTPEMAaJTbHbIH
habitat — mecto oGuTanwus
digest —mepeBapuBath
reproduce —BoCIpou3BOIUTh
identical — uzenTHYHBII
SeX —1oJ
horizontal —ropusonTasbHBII
antibiotics —anTHOHOTHKH
strain — mTamMMm (YdcTas KyJabTypa BHPYCOB, OaKTepHid, APYrMX MHKPOOPTaHU3MOB HJIH
KyJIbTypa KJIETOK, H30JIMPOBAHHAS B ONPEICICHHOE BPEMS U B ONPEACICHHOM MECTE)
virus — Bupyc
nonillion —sonnmmon ( B Aurauu — 10 B crenienu 54, 8 CIIA — 10 B 30-it creneHn)
group — rpymma; rpymnupoBaTh
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bacilli — 6auumier (bacillius - 6aruna)
rod-shaped -8 dopme nanouku

COCCI — KOKKH

spirilla — cimpusuer (spirillium — cnimpuina)
spiral — cniupanb; crimpaneBuIHbIH, CIIUPATbHBIN
vibrio— Bubpuon

boomerang— 6ymepanr

pathogenic — maroreHHbIH, 00JIE3HETBOPHBIH
attach — nmpukperuiste, npuiarath

invade — 3aBoeBBIBaTh, 3aXBATLIBATE
digestive — nuIeBapuTEIBHBIHI

wound- pana

spread — pacipocTpaHsIThCS
nutrients—muraTenpHbIC BEIIECTBA

Exercises

1. Answer the following questions on the text.
1) What is the average size of bacteria?

2) What structures do bacteria consist of?

3) What is the extremophile?

4) Where do bacteria prefer to live?

5) How many bacteria are there in the human body?

6) What role do bacteria play in our life?
7) How do bacteria reproduce?
8) How do bacteria transfer DNA?

9) In what way are bacteria identified and groped?

10) How can bacteria enter the human body?

2. Match up the two parts of the sentences.
1) Bacteria are made up of one cell, so they are
2) Most bacteria live in the ground or in water,
but many live inside

3) A bacterium reproduces by dividing in

4) Bacteria collect and transmit DNA by

5) There are about

6) Bacteria are indentified and grouped by

3. Say if the statement is true or false.

a) half and creating two “daughter” cells.

b) five nonillion bacteria on earth.

c) their shapes.

d) several kinds of horizontal gene transfer.
e) the skin of other organisms, including
humans.

f) the skin of other organisms, including
humans.

g) a kind of unicellular organism.

1) Almost all bacteria are so huge they can only be seen through a telescope.
2) Most bacteria live in the ground or in water, but many live inside or on the skin of other

organisms, including humans.

3) Each daughter bacterium is identical in shape to the parent, but larger.
4) A typical bacterium is about one meter in diameter.
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5) Pathogenic bacteria, the harmful kind, enter the human body from the air, water or food.
6) Once inside, these bacteria attach themselves to or invade specific cells in our respiratory
system, digestive tract or any open wound.

4. Translate the following sentences into English.

1) OHu HaxXomATCS CpPeld CaMbIX MPOCTHIX OJHOKJICTOYHBIX OPraHM3MOB Ha 3emje U ObUIM
OJIHOM U3 caMbIX paHHUX (OPM KU3HHU.

2) OHU BKIIOYAIOT PSJl AKCTPUMOQHIOB, KOTOPbIE JKUBYT B 3KCTPEMAalbHBIX YCIOBHSX
oOuTaHUs.

3) B kaxoM U3 HalMX Tesl OAKTEPHid B ICCSITh pa3 OOJIbIIE, YeM YeIOBEYECKUX KIETOK.

4) Jlnst MHOTHX OaKTepUATTbHBIX IITAMIIOB BBISIBIICHBI OJTHBIC Tienouku JJTHK.

5) BakTepuun 3HAYUTEIBHO PA3INYAIOTCS 10 pasMepy U Gopme.

6) TunuuHas OaKTepHsi UMEET AUAMETP B OJUH MUKPOMETP.

7) Tricsiya OaKkTepHii, BBITSHYTBIX B psijl, OyJET JUTMHOM OJJMH MHJUTUMETD.

8) Bakrepun UICHTUDHUIUPYIOTCS U TPYIIUPYIOTCS B COOTBETCTBUH C UX (POPMOH.

9) Baummisl UMEIOT GOPMY MATOYKH, KOKKH — IIapa, CIIUPUILIBI — CITUPAITH, @ BHOPHOHBI HMEIOT
(dbopmy 3ansaToi naM OymepaHra.

10) ITaroreHHbie OGaKTEpPHUH, OTHOCSIIUECS K OMACHOMY THITY, IPOHUKAIOT B YEIOBEUSCKOE TEIIO
13 BO3/1yXa, BOJIbI MJIU THIIH.

5. Working in pairs, make up micro-dialogues on the following topics.
1) Where do bacteria live?

2) What role do bacteria play in our life?

3) What is the structure of the bacterium?

4) How do bacteria reproduce?

6. Render the text.
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UNIT 10. THE ECONOMIC IMPORTANCE OF
BACTERIA

The economic importance of bacteria derives from the fact that bacteria exploited by humans in a
number of beneficial ways. Despite the fact that some bacteria play harmful roles, such as
causing disease and spoiling food, the economic importance of bacteria includes both their useful
and harmful aspects.

Bacteria are used in genetic engineering. Here pieces of DNA (genes) are introduced into a host
by means of a carrier (vector) system, and bacteria may play the role of this carrier. The foreign
DNA becomes a permanent feature of the host, being replicated and passed on to daughter cells
along with the rest of its DNA. Bacterial cells are transformed and used in production of
commercially important products. The examples are production of human insulin (used against
diabetes), human growth hormone, and infections which can be used to help fight viral diseases.
Some bacteria living in the gut of cattle, horses and other animals secrete cellulase, an enzyme
that helps in the digestion of the cellulose contents of plant cell walls. Cellulose is the major
source of energy for these animals. Generally plant cells contain cellulose. The bacteria present
in the stomach of cattle will help in the digestion of cellulose.

Escherichia coli that lives in the human large intestine synthesize vitamin B and releases it for
human use. Similarly, Clostridium butyclicum is used for commercial preparation of riboflavin,
and vitamin B.

Bacteria can also be used in a place of pesticides in the biological pest control. This commonly
uses Bacillus BT, a soil dwelling bacterium. This is used as an insecticide under trade names
such as Dipel and Thuricide. Because of their specificity, these pesticides are regarded as
environmentally friendly, with little or no effect on humans, wildlife, pollinators, and most other
beneficial insects.

Helpful words and word combinations
importance — BaxXHOCTb
derive — BBIBOAWTD, POU3BOIUTH HA OCHOBE
beneficial — GaronpusTHBIN, MOIE3HbIH
spoil — mopTuth
carrier — HoCUTellb, IEPEHOCUYUK
vector — nepeHoCUnK
permanent —moCTOSIHHBIN
replicate —Bocrpon3BoAUTE, KOTUPOBATH
insulin — uacyMH
diabetes —quaber
infection — uadexuus
viral — BupycHbIit
gut — KHIIEYHHK
cattle — porarsiii ckoT
secrete — BeIICTIATH
cellulase — nemronosa (pepMeHT, paCIICIUISIONIHIA [EJLTHIO3Y)
stomach — sxxenymok
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Escherichiacoli —xumeunas nanouxa

intestine — KuIIEYHUK

clostridiumbutyclicum — 6akrepus cemeiicTBa KIOCTpUANI
riboflavin — pu6odnaBun

vitamin — ButamuH

pesticide — mecTunua

pest — Bpeaurens, napa3ur

dwelling — >xuBymwii, TPUCTIOCOOICHHBIN VIS IPOKUBAHUS
insecticide — uHCEKTHIIN

trade — Toprosiisi; TOProBwIit

specificity — cieruduanOCTH

wildlife — nukas *u3Hb, qUKas IPUPOIA

pollinator — ombuHTENH

Exercises
1. Answer the following questions on the text.
1) What is the economic importance of bacteria derived from?
2) How does genetic engineering employ bacteria?
3) What is a vector, and how does it work?
4) What products do genetic engineers manufacture in collaboration with bacteria?
5) What enzyme is produced by bacteria living in the gut of cattle, horses and other animals?
6) Why is cellulose so important for animals?
7) What bacteria do help synthesize vitamin B?
8) What bacteria do participate in synthesizing vitamin B?
9) How do people employ bacteria in biological pest control?
10) Why are Dipel and Thuricide regarded as environmentally friendly?

2. Match up the two parts of the sentences.

1) The economic importance of bacteria | a) the digestion of cellulose.

derives from b) a permanent feature of the host.

2) Bacteria are used in c) the fact that bacteria are exploited by
3) The foreign DNA becomes humans in a number of beneficial ways.

4) The examples are production of d) an insecticide under trade names such as
5) The bacteria present in the stomach of cattle | dipel and thuricide.

will help in e) human insulin.

6) This bacterium is used as f) genetic engineering.

3. Say if the statement is true or false.

1) The economic importance of bacteria includes both their useful and harmful aspects.
2) Bacterial cells are transformed used in production of commercially important products.
3) Cellulose is the major source of vitamins for these animals.

4) Generally plant cells contain cellulose.

5) Bacteria can also be used in the place of pesticides in the economic pest control.

6) Dipel and Thuricide are regarded as environmentally hostile.
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4. Translate the following sentences into English.

1) Bakrepuu MOTYT UTPaTh POJIb ITOTO TIEPEHOCUYHKA.

2) Uyxas JJHK penpoayuupyercst U nepenaercsl JOUYSpHUM KIIETKaM BMECTE C UX COOCTBEHHBIM
JIHK.

3) BakrepuanbHbie KIETKH TPAHCHOPMUPYIOTCS M HCIOJIB3YIOTCSI B IPOU3BOICTBE KOMMEPUYESCKH
BAYKHBIX IIPOAYKTOB.

4) VHexun MOTYT OBITh MOJIE3HBI KaK B TIOMOIIb B 00pb0OE ¢ BUPYCHBIMH 3200JICBAHUSIMU.

5) Kumieunas nano4ka CHHTE3UPYeT BUTAMHUH B ¥ BhIJICIISIET €ro ISl HCIOJIb30BaHMS YEIOBEKA.
6) Bakrepuu TakKe MOT'YT UCIIOJIB30BATHCS B OMOJIOTMYECKOM KOHTPOJIC BPEAUTEICH.

7) Dta TexHuKa 00bIYHO HCIONb3yeT Tabnuiy BT, OakTepuro, )HUBYIIYIO B MOYBE.

8) Dta OakTepusi MCHOJB3YEeTCS KaK MHCEKTHIU TMOJ UMEHAMH TOPTrOBBIX MapoOK, TaKUX Kak
Haiinens u Typunaiin.

9) DTH NEeCTUIUIBI CYUTAOTCS OC30TACHBIMHU JIJISI OKPYXKAOIICH CPEJIbI.

10) Onu oKa3bIBAIOT HEOOJIBIIOES BIMSHHE HIIM BOOOIIE HE OKa3hbIBAIOT TAKOBOTO Ha JIFOJEH,
JUKYIO IPUPOJTY, ONBIIUTENEH U OOJBIIMHCTBO APYTUX MOJIE3HBIX HACEKOMBIX.

5. Working in pairs, make up micro-dialogues on the following topics.
1) How do they use bacteria in genetic engineering?

2) What useful products and medications are produced with bacteria’s help?
3) How do bacteria help breed and feed animals?

4) What are the new methods of the best controls which employ bacteria?

6. Render the text.
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PART II

UNIT 11.THE VIRUS

The virus is an invasive biological agent that reproduces inside the cells of living hosts. When
infected by a virus, a host cell is forced to produce many thousands of identical copies of the
original virus, at an extraordinary rate.Unlike most living things, viruses do not have cells that
divide; new viruses are assembled in the infected host cell. Over 5,000 species of viruses have
been discovered.

The origins of viruses are unclear: some may have evolved from plasmids — pieces of DNA that
can move between cells —while others may have evolved from bacteria. A virus consists of two
or three parts: genes, made from either DNA or RNA, long molecules that carry genetic
information; a protein coat that protects the genes; and in some viruses, an envelope of fat that
surrounds and protects them when they are not contained within a host cell. Viruses vary in
shape from the simple helical and icosahedral to more complex structures. Viruses are about
1/100 the size of bacteria.

Viruses spread in many different ways. Just as many viruses are very specific as to which host
species or tissue they attack, each species of virus relies on a particular method for propagation.
Plant viruses are often spread from plant to plant by insects and other organisms, known as
vectors. Some viruses of animals, including humans, are spread by exposure to infected bodily
fluids. Viruses such as influenza are spread through the air by droplets of moisture when people
cough or sneeze. Viruses such as norovirus are transmitted via contaminated hands, food and
water. Rotavirus is often spread by direct contact with infected children. The human
immunodeficiency virus, HIV, is transmitted by bodily fluids. Others, such as the Dengue virus,
are spread by blood-sucking insects.

Viral infections can cause disease in humans, animals and even plants. However, they are usually
eliminated by the immune system, conferring lifetime immunity to the host for that virus.
Antibiotics have no effect on viruses, but antiviral drugs have been developed to treat life-
threatening infections. Vaccines that produce lifelong immunity can prevent some viral
infections.

Helpful words and word combinations
invasive — 3aXxBaTHUYECKHH, TPOHUKAIOLUINN BHYTPb
agent — areHt, neATenb
infect — 3apaxatpb
extraordinary — HCKIFOUNTEIBLHBIN, BBIIAFOIIUNACS
Species— BuJI JKUBOTO OPraHU3Ma; BHIbI
discover —oOHapyKHBAaTh
evolve — pa3BepTbIBaTh, pACKPYUHBATh; Pa3BUBATh, BEIBOIUTh
plasmids — mna3mupel; hakTOphl HACIEACTBEHHOCTH; PACHIOI0KEHHE B KIETKaX BHE XPOMOCOM,
reHeTH4ecKue GakTopbl KIETOYHBIX OPraHel
RNA — PHK (puboHnykienHoBas KUCIIOTA)
envelope —o6o04Ka, KOHBEPT; 00EPTHIBATh, 000PAYNBAThH
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helical — ciupanbHbIi, criupaTeBUIHBINR

icosahedral — nBaanaTurpaHHblii, HKOCad HIPATBbHBINA, HKOCAIHIPUICCKUI

tissue — TkaHb

propagation — Bocnipou3BeieHIE, pa3MHOKEHHE

EXPOosSuUre — noABepraHrue BO3AEHCTBUIO

influenza — undurosHLA, rpUNI

droplet — kanenpka

moisture —Bmara

cough — xarrens

SNeezZe — HaCMOPK, YNXAHUEC

norovirus — HopoBUpyc (IpUYMHA ONUAEMHUA  IKEIYJOYHO-KHUIICUHBIX  3a00JICBaHUM
HeOaKTepHaIbHOM PUPOIBI)

via — ocpeicTBOM, 4Yepes3

contaminate — 3arps3HsATH

rotavirus — potaBupyc (mOpakaeT CIM3HCTYHO JKEIyJKa M TOHKOTO KHIIECYHUKA C
BO3HHKHOBEHHUE aCTPOIHTEPHTA)

immunodeficiency — ummyHO1eDHIIAT

Dengue — nenre (Bupyc, BbI3BIBAIOIIMN JUXOpanky JleHre, octpoe BUpycHOE 3a00jeBaHUE,
MPOTEKAIOIIIEE C JINXOPAJAKONH, MEHUHTUTOM, BOCIIAJIECHUEM CYCTaBOB U CHINbIO)

suck — cocatb

eliminate — yHu4TOKaTh, HCKOPEHSTH

immune — uMMyHHas

confer — mepenaBarb, cooOIIaTh

immunity — umMMyHHTET

antibiotics — anTuOHOTHKH

threaten —yrposars

Exercises
1. Answer the following questions on the text.
1) How does virus reproduce?
2) Do viruses have cells?
3) What is the origin of viruses?
4) How many parts are there in the virus?
5) How are viruses shaped?
6) How are plant viruses spread?
7) How are viruses of influenza transmitted?
8) What role do contaminated hands play in transmitting viruses?
9) How do people get the human immunodeficiency virus?
10) How can viruses be eliminated?

2. Match up the two parts of the sentences.

1) A host cell is forced to produce a) the air by droplets of moisture when
2) Some viruses may have evolved from people cough or sneeze.

3) Viruses vary in shape from the simile helical | b) many thousands of identical copies of the
and icosahedral to original virus.
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4)Plant viruses are often spread from plant by c) transmitted by bodily fluids.
5)Viruses such as influenza are spread from | d) plasmids.

plant by e) more complex structures.
6) The human immunodeficiency virus, HIV is f) insects and other organisms, known as
vectors.

3. Say if the statement is true or false.

1) The virus is an invasive biological agent that reproduces outside the cells of living hosts.

2) Over 5,000 species of viruses have been discovered.

3) Viruses are about 1/10 the size of bacteria.

4) Some viruses of animals, including humans, are spread by exposure to infected bodily fluids.
5) Rotavirus is often spread by direct contact with infected children.

6) The Dengue virus is spread by blood-sucking vampires.

4. Translate the following sentences into English.

1) Kitetka-X035MH  BBIHY)KJCHA MPOU3BOJUTH MHOTHE  THICSYH  HIACHTHYHBIX  KOMHH
M3HAYaJIbHOTO BUpYCa C HEOOBIYaiHON CKOPOCTHIO.

2) HoBble BUPYCHI pacoiararoTcsi B 3apaKeHHOM KIIETKE-X03sIMHE.

3) O6osouka xHpa OOBOJIAKMBACT W 3allUINACT BUPYCHI, KOTJa OHM HAXOIATCS BHE KJICTKH-
XO3s5IMHA.

4) HexoTopble BHPYCHI MOTJIM pa3BUThCA M3 IulasMunoB — (parmenroB JIHK, xotopsie
CIOCOOHBI IePEABUTATHCA MEXKY KIIETKaMHU.

5) MHorue BHPYCHI CHEIU(PHUYHBI B OTHOIICHUH TEX BHIOB JXHBBIX OPraHU3MOB WJIM THIIOB
TKaHEW, KOTOpbIE OHU aTaKyIOT.

6) Kaxxaplii THIT BUPYCOB IMOJIAracTCs Ha CIEU(PHUECCKUI METO/T Pa3MHOKEHHS.

7) Takue BUPYChI, KaK BUPYC TPHIIIIA, PACIIPOCTPAHSIIOTCS MO BO3AYXY C KaredbKaMU XKHIKOCTH,
KOT'/Ia JIFOAU KAIUJISIOT U YUXaIoT.

8) Bupyc [leHre pacnpocTpaHsaeTcsi KpOBOCOCYIIMMH HACEKOMBIMH.

9) Bupycnas uH(EKIMsI MOKET BbI3BaTh 3a00JICBAHUSI Y JIFOJICH, YKUBOTHBIX U TAXKE PACTCHHI.
10) AHTHOMOTHKH Yy JIFOJICH HE OKA3bIBAIOT HUKAKOTO BO3JCHCTBHS HA BUPYCHI.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What are the origins of viruses?

2) How do the viruses spread?

3) How can viruses be eliminated?

4) What is the structure of the virus?

6. Render the text.
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UNIT 12.ECOLOGY

Ecology is a branch of science that studies the ways in which plants and animals interact with
one another and with their surroundings. The origins of ecology lie in the natural history studies
of the Greeks, particularly the philosopher and scientist Theophrastus.

Ernst Haeckel, a German zoologist, invented the word “ecology” in 1869. It comes from the
Greek words oikos, which means “household”, and logos, which means “discourse” or “study”.
In “The Riddle of the Universe”, Haeckel applied the term ockologie to the “relation of the
animal both to its organic as well as its inorganic environment.”

For many years, ecology was an obscure branch of biology. In the late twentieth century,
however, as environmentalism became a popular movement, ecology moved to the forefront of
public opinion and also rose to prominence as a discipline. Some of the late twentieth and early
twenty-first centuries’ thorniest problems — expanding populations, food scarcity, and
environmental pollution — were and are essentially the problems of ecology.

Ecologists study organisms in various kinds of environments by looking for patterns of
interaction. An organism’s environment includes both other organisms and physical
surroundings. It involves relationships among individuals within a population and among
individuals of different populations. These interactions among individuals.among populations,
and between organisms and their environment form ecological systems, or ecosystems.

Closely related to ecology are conservation biology and environmental science. Ecology, the
science, studies ecosystems at multiple levels and scales in space and time. Ecosystems have
proved to be often quite complicated and resist analysis. Experiments in the field are difficult,
and the system may be partly chaotic.

In part because of such complications ecology has become the focus of a particular set of
discussions related to science, technology, and ethics. The term ecological ethics may, for
instance, call for doing ethics in the light of what ecologists have found in their studies of the
world. Perhaps it is appropriate, at times, for humans to imitate the way ecologies themselves
function, or look toward ecosystems as fundamental goods to be appreciated and preserved.
Given these associations, ecology can also be seen as a part of philosophy.

Helpful words and word combinations
branch - BeTBs, HanpaBiieHKe, OTpacib, chepa
interact- B3anmMoelicTBOBATh
surroundings - okpy)KeHHe, OKpyKaromias cpeza
0rigins- ucToku (MPOUCXONKICHHS)
particularly - oco6eHHo, B 0COOEHHOCTH
discourse - pa3roBop, UcCiIeI0BaHUE, TUCKYPC
apply - npumMeHsITH
organic - opraHH4YecKuii
inorganic - HeopraHU4eCKHi
obscure - HesiCHBIN, TEMHBIN, CKPBITHIH
forefront - nepemuwmii kpait
publicopinion - o0miecTBeHHOE MHEHHE
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prominence — BayKHOCTb, CYLIICCTBEHHOE 3HAUCHHE
thorniest — campbiit octpsiii (o thorn — kosrouka)
pollution - 3arpsisHenue

essentially — cymiectBeHHO, cyIiecTBEHHBIM 00pa3oM
pattern — mozens, cxema, crocoo

involve — BoBIiekaTh, MPHUBIICKAThH

ecosystem — skocucrema

conservation — coxpanenue, coOepexeHe
multiple — MHOKeCTBEHHBII, MHOTOYPOBHEBBII
scale — mkana, macmrabd

chaotic — xaoTHYHEIH, Xa0THYECKUIA

focus — doxkyc, eHTp BHUMaHHUS

ethics — stuka

callfor — B3bIBaTh (K 4.-11.), 00sI36IBaTh, TPEOOBATH
appropriate — COOTBETCTBYIOIINM, JOCTATOYHBI
fundamental — ¢ynaameHTanbHBINH

appreciate — BBICOKO OIICHHBATh, IEHUTD, XBAIHUTh

Theophrastus — Teodpact (DPeodpact), apeBuerpeueckuii puaocod (371 r. 10 H. 3. — MEXKITY
288 1. 10 H. 3. ¥ 285 T. JI0 H. 3.); Pa3HOCTOPOHHUI YUEHBIH; SBISETCS HapsALy ¢ ApUcCTOTelleM
OCHOBaTesieM OOTaHUKH U Teorpaduu pacTeHUI

Ernst Haeckel — Dpuct I'ekkens (1834 — 1919), HeMelkuii ecTeCTBOUCIBITATEb U HUITOCO(
“The Riddle of the Universe” — uem. ,,Weltrétsel”, «3aragku mupa» (1899) — oauH U3 riIaBHBIX
HAYYHBIX TPYI0B [ eKkKertst

Exercises
1. Answer the following questions on the text.
1) What does ecology study?
2) Where do the origins of ecology lie?
3) Who invented the word “ecology”, and what does this word mean?
4) What problems of the late twentieth and early twenty-first centuries deal with ecological
issues?

2. Match the parts of the sentences to each other.

1) Ernst Haeckel, a German zoologist, a) studies ecosystems at multiple levels
2)In the late twentieth century and scales in space and time.
environmentalism b) invented the word “ecology” in 1869.
3) An organism’s environment includes C) conservation biology and
4) Closely related to ecology are environmental science.

5) Ecosystems d) both other organisms and physical

surroundings.

e) have proved to be often quite
complicated and resist analysis.

f) became a popular movement.
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3. Say if the statement is true or false.

1) Ecology is a branch of arts that depicts the ways in which plants and animals interact with one
another and with their surroundings.

2) The word “ecology” comes from the Latin word 0ikos, which means “house”.

3) For many years, ecology was an obscure branch of biology.

4) An organism’s environment includes both other organisms and physical surroundings.

5) Closely related to ecology are conservation biology and environmental science.

6) Ecology has become epicenter of a certain set of debates related to science, technology, and
ethics.

4. Translate the following sentences into English.

1) DpHer [ekkenb, HEMELKUH 300J10T, H300pEN CI0BO «dKoJOTH» B 1869 romy.

2) T'ekkenb MPUMEHIII 3TOT TEPMHUH K OTHOIICHHSIM MEX/Ty dKHBOTHBIM U €T0 OKPY)KCHHEM.

3) Tak kak UACOJIOTHS 3alIUThI OKPYXKAIOIICH CPeibl CTalla TIOMYJISIPHBIM TBH)KEHHEM, SKOJIOTHSI
BBIJIBUHYJIACH HA NEpEeIHUN Kpail B 0011eCTBEHHOM MHEHUH.

4) Cpena, OKpyXarolasi OpraHu3M, BKJIIOYAET KaK JPYrHe OPraHu3Mbl, TaKk U (PU3HUYECKYIO
cpeny.

5) DTu B3aMOAEHCTBHUS POPMUPYIOT IKOJIOTHUSCKHE CUCTEMBI, UIIH 3KOCHCTEMBI.

6) Dkosoruss W3ydaeT SKOCHCTEMbl HAa MHOTHUX YPOBHSX M B Pa3iUYHBIX Maclitabax B
MPOCTPAHCTBE U BPEMEHH.

7) DKCIIEpUMEHThI B TIOJIEBBIX YCJIOBHUSAX CIIOKHBI, @ CHCTEMbI MOTYT OBITh YacTHYHO
XaOTHYHBIMHU.

8) Dkojorusi craja ILEHTPOM psiia CHEHUATBHBIX OOCYXKICHHH, HWMEIONMX OTHOIICHHE K
BOTIPOCAM ITHKH.

9) MbI paccMaTpUBaeM SKOCHUCTEMbI Kak JOCTONHbIC YBaKEeHUs (DyHIaMEHTAIbHbIC IICHHOCTH.
10) C yuérom STHX accOIMAIMii HSKOJOTHS MOXET TaKKe pacCMaTpUBaThCs KaK YacTh
dbunocodum.

5. Working in pairs, make up micro-dialogues on the following topics.
1) The origins of ecology.

2) Why are ecological issues so widely discussed today?

3) Ecology and its relations to other fields of science.

6. Render the text.
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UNIT 13. HOW DOES ECOLOGY AFFECT YOU?

What is ecology and how does it affect you? Simply speaking, ecology is the term for the
scientific studies that are done on the earth and everything that affects it. This includes wildlife,
humanity, nature and in some cases environmental issues. These studies are done from a variety
of different viewpoints and by using many different techniques. Ecology covers a broad area of
studies and research that provides information on how organisms interact and affect each other
and the chemical and physical environment of each.

When you ask different people the question “what is ecology”, you could get many different
answers. This is because ecology is such a broad area to cover. You may be told that it is the
study of humanity and its impact on the earth or that it is the evolution of the human race.
Evolution is the result of environmental changes over time and it has an impact on every living
creature.

Ecology is the study of the global patterns that occur within the boundaries of the biosphere and
that is the answer that you will get from many scientists when you ask, what is ecology? Still yet
another scientist would answer the question “what is ecology” by saying it is the study of
wildlife and organism and their effects on the environment. All of these answers are correct be-
cause ecology is a huge subject that can’t be narrowed down to just a few topics.

Having an understanding of ecology is critical to the survival of the human species. With
populations increasing and natural resources running thin, the more we learn the better we will
be able to make the changes needed to preserve the natural resources for the generations of the
future.

Studying ecology requires many experiments that are conducted in laboratories and out in the
field. These experiments help scientists to learn about the environment, natural resources and
more. The importance of ecology has grown enormously just over the last few years and will
surely continue to grow in the future.

So what is ecology? You might say it is the answer to many problems that now face the
environment due to all the changes that have taken place over the centuries. Ecology analyzes
each element of the ecosystem and everything it consists of. It teaches how all living things, no
matter how large or small, affect everything else in the world.

To find the answers needed to the many problems humanity now faces and to ensure the future
of generations to come, the study of ecology is imperative. There is so much to be learned from
the environment and every creature that inhabits the earth.

Helpful words and word combinations
affect — okaswiBaTh Bo3nEiiCTBHE
wildlife — nukas npupoaa
humanity — genoBeuecTBO
iSSUe — MyHKT, BOTIPOC, mpobiieMa
variety — pasnoo6pasue
viewpoint — Touka 3peHus
COVer — MoKpbIBaTh, OCBEIIATh
provide — npenocTaBIsATh
broad — mmpoxwuii
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impact — yaap, Bo3zeiicTBue
evolution — sBosrorus

creature — coznanue, CylecTBO
global — BcemupHbii, T7100aMbHBIN
OCCUr — c1y4aThbCs, IPOUCXOAUTh
boundary — rpanuma

biosphere — 6uocdepa

huge — orpomHsIii, TMTaHTCKUI
narrow — y3kum, Cyxartb

survival — BepKkuBanue

Species — BUI, BUIBI

run thin — ucromarscs

generation — nmokoJieHue

require — tpeboBaTh

conduct — mpoBOANTE, BECTH, PYKOBOJIUTh
resource — HCTOYHHMK, Pecype

face — crankuBathes ¢ 9.-I1.

due to — 6maromaps 4.-J1., ¥3-3a 9.-J1.
consist of — cocrosTh (13)

ensure — oGecreynBaTh

imperative — HacTOSTEIBHBIN, HEOOXOTUMBII
inhabit — nacensats

1) What spheres of life does ecology study?

Exercises
1. Answer the following questions on the text.

2) What is evolution, from the point of view of ecology?

3) Can ecology be narrowed down to just a few topics, and why?

4) Why is an understanding of ecology critical to the survival of the human species?
5) In what places are ecology experiments conducted?

6) What does ecology analyze, and what does it teach us?

7) What do generations to come have to do with today’s problems?

8) What is wildlife?
9) What information does ecology provide?

10) Why are there so many different answers to the question “what is ecology”?

2. Match the parts of the sentences to each other.

1) These studies are done from

2) You may be told that it is the study of

3) All of these answers are correct because
4)Ecology analyzes each element of

5)These experiments help scientists to learn
about

6) There is so much to be learned from
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a) the environment and every creature that
inhabits the earth.

b) the environment, natural resources and
more.

¢) humanity and its impact on the earth or
that it is the evolution of the human race.

d) a variety of different viewpoints and by
using many different techniques.



e) the ecosystem and everything it consists
of.
f) ecology is a huge subject.

3. Say if the statement is true or false.

1) Ecology covers a broad area of studies and research that provides information on how organ-
iIsms interact and affect each other.

2) Evolution is the result of environmental changes over time and it has no impact on every
living creature.

3) All of these answers are correct because ecology is an unimportant subject that can be
narrowed down to just a few topics.

4) Studying ecology requires many experiments that are conducted in laboratories and out in the
field.

5) The importance of ecology has grown down just over the last few years and will surely
continue to decrease in the future.

6) Ecology analyzes each element of the ecosystem and everything it consists of.

4. Translate the following sentences into English.

1) JauHble UcCce0BaHMs MPOBOIATCS Ha OCHOBE IEJIOT0 Psija pa3HOOOpa3HBIX MOIXOIOB U C
HCIIOJIb30BAHUEM MHOTOYHNCIICHHBIX PA3JIMYHBIX TCXHUK.

2) DKOJIOTHSI OXBaTBIBAET INMHPOKYIO cepy HAydHBIX pa3pabOTOK M HCCIIECAOBAaHHUM, KOTOpHIE
MIPEIOCTABIISIIOT MH(POPMALIHIO O TOM, KaK B3aUMOJICHCTBYIOT OPTaHU3MBbI.

3) DTO MPOMCXOJUT IMOTOMY, YTO ODKOJOTHS MPEACTABIsACT COOOM CTOJb HIMPOKYIO cdepy
paccMOTpeHHUsL.

4) DBoIONHKs €CTh PE3yabTaT M3MCHEHUH OKpYXKAIOIIeH Cpeabl, MPOUCXOIAIINX C TEUCHHEM
BpEMEHHU.

5) Dkojorusi €cTh HCCIEA0BaHUE TNIOOATBHBIX MOJCICH, KOTOPhIC PEaTM3yIOTCS B T'PAHHUIAX
orocdepsl.

6) Bce 9T OTBETHI SABJISAIOTCS MPABHIBHBIMH, TOCKOJIBKY SKOJIOTHS SBJISCTCS 3HAYUTEILHBIM 10
00BEMY IIpeIMETOM, KOTOPBII HE MOKET ObITh CBEIEH TOJILKO K HECKOJIbKMM TEMaM.

7) O6nasaHue TMOHUMAHUEM TOTO, YTO €CTh IKOJIOTHS, CYIIECTBEHHO BaXKHO IS BbDKHBAHUSI
YeloBeKa KaK BUA.

8) DT SKCIEpPUMEHTHI MOMOTAIOT YYEHBIM TIOJIydaTh CBEICHHS 00 OKpYKarolied cpene,
MIPUPOIHBIX PECYpcax U O MHOTOM JIPYTOM.

9) Dkosorus IaéT PelieHUs Ui MHOTHUX MPOOIIEM, KOTOPbIE ceivac CTOAT Mepe] OKpyKaromien
CpeIou.

10) MBI [0/DKHBI HAWTH pelIeHUs, HEOOXOJUMbIE Il MHOTHX MpoOIeM, C KOTOPBIMH
YeN0BEYECTBO CeiYac CTONKHYIOCH JIUIIOM K JUILY.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What approaches are there to defining the word “ecology”?

2) Why is the study of ecology critical to our survival?

3) What experiments in the open field are carried out by the ecologists?

6. Render the text.
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UNIT 14. ECOLOGY PROBLEMS

Ecology problems are being studied by scientists from around the world. The world itself is
facing a number of very risky changes that could potentially destroy life on the planet. While
many scientists believe that changes can still be made to stop the deconstruction and to repair the
problems, many others believe some areas are lost. For example, in the global ecology, many
species have gone extinct long before they were discovered and marveled at. At the same time,
many medications and unique plants have been lost because their habitats have been destroyed,
and with them the healing powers that so many people need have disappeared.

There are ecology problems on a grand scale. In ecology, the study is of animals and plants and
the interactions they have with each other and the environment around them. By studying this
information, scientists can better understand the roles that each organism and microorganism has
on the next. In addition, they can see what problems exist, especially those caused by humans.
Anytime humans come into contact with an ecosystem, they leave changes and they disrupt the
ecosystem in many ways. In some situations, this is very deep damage. In others it is minor. Yet,
ecology problems happen in most situations.

Two of the largest ecology problems have to do with the global ecology or the way that the
ecosystems on the planet interact with each other. These problems are ozone depletion and
global warming, two very different problems equally troubling.

Global warming is an ecology problem that is caused by the buildup of gasses (which hold in
heat) in the atmosphere. Global warming is often called a greenhouse effect. In a greenhouse, to
grow the plants, but it is unable to escape again. This is similar to what is happening on a global
scale with global warming.

The other large ecology problems centre on ozone depletion. This is different from global
warming because here you have the actual destruction of the ozone layer. Many chemicals cause
this because they interact with the ozone. They in effect leave a hole that lets in UV rays.

These ecology problems are very serious and both are a threat to life on Earth. The more people
study and get to know what is happening, the better decisions they can make for the future. For
many people, these seem like problems for someone else to deal with, but in effect, they have a
direct effect on you, and every person can help.

Helpful words and word combinations
risky - pruCKOBaHHBII
potentially — moreniuansHO
destroy — paspyiiars
deconstruction — pa3pyiieHue, 1eKOHCTPYKIHS
repair — cnpaBliieHUe, TIOYNHKA, PEMOHT; PEMOHTHPOBATh
marvel — Bocxumarbscs
medications — jekapCTBEHHbIE CPEeICTBA
unique — yHUKaJIbHBIH
habitat — mecto oOuTanus
healing — u3neunBaromyii, 1eIeOHBIH
grand — rpoMa/iHbIN, OTPOMHBIH
microorganism — MUKpOOpPraHu3M
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exist — cymiecTBoBaTh

cause — nmpuyuHa; ObITh MPUUNHON
humans — o1, YenoBeyeckue CyiecTBa
anytime — B kakoe Obl BpeMsi

come into contact — BcTynaTh B KOHTAKT
disrupt — npepbiBath, pa3pyuaTh
damage — Bpen; IpUYUHATE BPEJI, pa3pyLICHUS
MINOr — Mabli, HE3HAYNTEIbLHBIH

0zone — 030H

depletion — ymeHbIleHue, UCTOIICHNE
warming — norerJieHue

buildup — yBenuuenue, HapamBanue
hold in — ynepxuBatb

heat — teruto, *xap

greenhouse — TerutuIa, MapHUK

escape — u3berarh, yoerarb, CriacaTbCst
layer — croit

let in — Boyckathb

UV — yneTpaduonerossiii (ot ultraviolet)
ray — ayu

threat — yrpo3a; yrpoxarn

Exercises
1. Answer the following questions on the text.
1) What do scientists think about the possibility of repairing the ecology problems that we face?
2) What happened to many unique species?
3) Why were many medications and unique plants lost?
4) What can scientists better understand by studying the ecology information?
5) What happens when humans come into contact with ecosystems?
6) What are the two largest problems that have to do with the global ecology?
7) What is global warming caused by?
8) How do we often call the global warming?
9) What is the ozone depletion?
10) What are the dangers of the ozone depletion?

2. Match the parts of the sentences to each other.

1) Many species have gone extinct long before a) each organism and microorganism has on
2) Some medications and unigue plants have | the next.

been lost because b) they were discovered and marveled at.

3) By studying this information, scientists can | ¢) come into the greenhouse, to grow the
better understand the roles that plants, but it is unable to escape again.

4) Anytime humans come into contact with an | d) their habitats have been destroyed.
ecosystem, they leave e) interact with the ozone.

5) In a greenhouse, heat is allowed to f) changes and they disrupt the ecosystem in
6) Many chemicals cause this because they many ways.
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3. Say if the statement is true or false.

1) The world itself is facing a number of very risky changes that could potentially destroy life on
the planet.

2) Two of the largest ecology problems are ozone depletion and global warming.

3) Global warming is an ecology problem that is caused by the buildup of water in the
atmosphere.

4) Global warming is often called a madhouse effect.

5) The ozone depletion is different from global warming because here you have the actual
destruction of the nitrogen layer.

6) Many chemicals interacting with the ozone leave a hole that lets in UV rays.

4. Translate the following sentences into English.

1) B To BpeMs Kak MHOTHE Yy4EHBbIE BEpPAT, YTO MOTYT OBITh MPEINPHUHATH WU3MCHCHHS,
CIIOCOOHBIE pEeHINTh MpOOJIEMBbl, MHOTHE JApYyrue TMojaraimT, 4TO HEKOTOphle chepbl yxe
yTpaueHbl.

2) CylIecTBYIOT 9KOJOTHYECKUE MPOOIEMbI OTPOMHOTO MacIiTada.

3) K ToMy e OHH MOTYT BHJCTH CYIICCTBYIOIIME MPOOJEMBI, OCOOCHHO T€, YTO CO3IaHbI
JIFOTbMH.

4) B HEKOTOPBIX CUTYAIUSAX 3TO OYCHB ITYOOKHE Pa3pylICHHS.

5) /Iee camble 3HAYMTENILHBIC JKOJOTMYECKHE MPOOJIEMbl MMEIOT OTHOIIECHHE K TI00aIbHOM
9KOJIOTHH.

6) I'mobanpHOE MOTEIJICHHE — 3TO AKOJOTHUECKas MpoOiieMa, BhI3BaHHAsS HAKOIUIEHHEM T'a30B B
atmocdepe.

7) Teray mo3BOJIAETCS BOWTH B MAapPHHK, CIIOCOOCTBOBATH BBIPAIMBAHHIO PACTCHHM, HO OH HE
MO>KET NOKUHYTh MapHUK.

8) D10 Mo106HO TOMY, YTO BO BCEMHPHOM MacuITabe MPOUCXOAUT C TII00aTbHBIM MOTEIICHHEM.
9) Jlpyrue cepbE3HBIC OIKOJOTMYECKHE IMPOOJIEMBbl COCPETOTOYCHBI BOKPYr  HMCTOIICHUS
030HOBOTO CJIOSI.

10) Yem Oouibllie JIIOM HM3YYalOT M TMOHHUMAIOT MPUYMHBI MPOMCXOJAIIECTO, TEM JIydIIHUe
pelIeHrs OHU MOTYT MPUHSATH Ha Oyy1iee.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What is acid rain?
2) How do humans affect the world’s ecology?

3) What are the two most important ecology problems?

6. Render the text.
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UNIT 15. GLOBAL ECOLOGY: THE HUMAN EFFECT

The global ecology is the study of the plants and animals, and how they are related to each other.
The entire globe is considered one large ecosystem, where everything within it affects all the
others. Those who study global ecology take the time to understand what interactions happen and
what the effect of those interactions means to the next set of animals. The studying of this
ecology is an amazing one, since the study encompasses everything from the largest oaks to the
very smallest of organisms called microorganisms. Yet, there is a very problematic area to be
seen here, too. Humans have their footprint on the global ecology and it has not left a good
result.

In global ecology, the biome is studied. This is an ecological unit that is made up of many
ecosystems (small living environments) and those small ecosystems interact with each other in
the biome. In the global ecology, there are nine terrestrial biomes:

v" Mountain

v’ Rainforest

v Grassland

v' Coniferous Forest
v/ Savanna

v Temperate Forest
v Tundra

v’ Desert

v Mediterranean

There are also aquatic biomes:

v" Freshwater
v Open ocean
v’ Coral reef
v’ Coastal waters

There are many others as well.

What’s the human effect on each of these biomes? There is a significant effect in play in most of
them unfortunately. Global ecology has studied and seen the many different ways that people
have harmed these fragile ecosystems and biomes.

Pollution is one of the largest and most obvious of problems to the biomes since it has destroyed
many of the habitats of animals around the world. Many of these have been destroyed so much
so that they can no longer be repaired.

Medicines have been lost and many species have become extinct due to the loss of these
ecosystems. Many of these species have been never discovered in some of the densely forested
areas.

Resources that were once very abundant and were providing life to the planet’s animals and
plants have been wiped out. Natural resources of other types are at a crucial point of running out.
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Scientists believe that the great expanse of the global ecology will be affected by all of these
changes and many more. Ecology remains one of the most important areas of study because of
the hope that it will gain a better understanding of the impact people have on the environment so
that future destruction can be avoided, and perhaps even that some of the global ecology that has
been lost can be repaired or bettered.

Helpful words and word combinations
relate — oTHOCUTHCS, UMETH OTHOLIIEHHUE
entire — menbIi, TOJIHbII
consider — cuuTaTh, I10JIaraTh, OLIEHUBATH
amazing — yIuBUTEIbHBIN
€Ncompass — OKpy»kaTb, 3aKJIH0YaATh, BLIIIOJHITH
oak — ny0
footprint — cire (Horw)
biome — 6uom
unit — exuHMUNA (M3MEPEHHUS ), HIIEMEHT, YCTPOUCTBO
terrestrial — 3emMHOM, OTHOCAIIMICS K 3eMHO# TEpPPUTOPUN
rainforest — tponyeckuii ec
grassland — cremns
coniferous — XBOWHBIM, IMHUITKOHOCHBII
Savanna — caBaHHa
temperate — ymepeHHbIi
tundra — tynapa
Mediterranean — cpeau3eMHOMOPCKHI
aquatic — BoaHbIi
coral — kopaJut; KopayTOBbIit
reef — pud
coastal — npubpexHbIii, OeperoBoii
in play — B neiictBum, B Urpe
unfortunately — x coxanenuro
harm — npuHOCHTH Bpel, BpEeAUTh
fragile — xpynkuit
obvious — oueBUIHBIN
medicines — MeguKaMeHThI
discover — HaxoauTh, OOHAPYKUBATH
densely — tecno, rycro, mioTHo
abundant — u300uTyrOIIHit
wipeout — cTiupaTh, YHUYTOKATh
crucial — umeroruii cylecTBeHHOE 3HAYCHHE
run out — IMIIATHCS, UCTOIIATH(CS)
expanse — poct, MPoOCTop, pacrpoCTpaHEHHE
gain — mpuoOpeTathb
avoid — uzberathb
better — Gonee xopommii; ymy4maTh
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Exercises
1. Answer the following questions on the text.
1) What does the global ecology study?
2) What does the studying of the global ecology encompass?
3) What is the most problematic area of the global ecology?
4) What is the biome?
5) What biomes are there in the global ecology?
6) What is the effect of pollution on the global ecology?
7) What has happened to the natural resources in the recent decades?
8) Due to what have many medicines and species of animals been lost?
9) What do scientists believe may happen to the global ecology in the nearest future?
10) Why does ecology remain one of the most important areas of study?

2. Match the parts of the sentences to each other.

1) Those who study global ecology take the | a) a crucial point of running out.

time to understand b) the impact people have on the
2) In global ecology, environment.

3) Pollution is one of the largest and most | c¢) the biome is studied.

obvious of d) what interactions happen and what the
4) Many of these species have been never | effect of those interactions means to the next
discovered in set of animals.

5) Natural resources of different types are at e) some of the densely forested areas.

6) In future ecology will gain a better| f) problems to the biomes.

understanding of

3. Say if the statement is true or false.

1) The global ecology is the study of the planet’s plants and animals, and how they are related to
each other.

2) Humans have left their footprint on the global ecology and it has left a good result.

3) In the global ecology, there are seven terrestrial biomes.

4) Pollution is one of the largest and most obvious of problems to the biomes.

5) Once abundant, some resources that were providing life to the planet’s animals and plants
have been wiped out.

6) Some of the global ecology that has been lost can never be repaired or bettered.

4. Translate the following sentences into English.

1) Bech 3eMHOIi Iap CYMTACTCS OAHON OOJBIIONW HSKOCHCTEMOMW, T/Ie KaXKIbld OKa3bIBaeT
BO3/ICHCTBUE HA BCEX IIPOYHX.

2) Te, KTO u3ydaeT IOOATBHYIO OSKOJIOTHIO, IPUIIATAIOT YCHIIUS, 4YTOOBI MOHSTH, KaKHe
B3aUMOJICHCTBUS TaM IIPOUCXOIAT.

3) Tem He MeHee, CyIIECTBYeT emi€ OHA MpoOJieMHasl 30Ha, HAa KOTOPYIO CIIEAyeT OOpaTHTh
BHHUMAaHUE.

4) BuoM — 3TO DKOJIOTHYECKasi €ANHUIIA, KOTOPasi COCTOHUT M3 MHOXKECTBA IKOCHUCTEM.

5) KakoB a¢pdexT Bo3aelicTBHS YETOBEUSCKHUX CYIIECTB Ha KAXK/BIH U3 9TUX OMOMOB?

6) ['mobanpHast HSKONOTHS WM3YYWJa MHOXKECTBO PAa3lMYHBIX CIOCO0OB, KOTOPBIMHU JIIOAM
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MPUHOCHIIM BPEJl ATUM XPYIKUM 3KOCHCTeMaM U OnoMam?

7) OHO pa3pyIInIO MHOTHE Chepbl 0OUTAHUS JKUBOTHBIX 110 BCEMY MUDY.

8) JlekapcTBeHHbBIE CpeiCTBa ObLIM yTpaueHbl, © MHOTHE BUJBI MCYE3JIM W3-33 MOTEPU ITHX
IKOCHUCTEM.

9) IIpupoaHbIe pecypchl IPOYUX TUIIOB HAXOAATCS B KDUTUYECKOM TOUYKE MCYC3HOBCHHUSI.

10) Dxosnorus octaérest 0HON U3 HanbOJIee BaXKHBIX Cep U3YyUCHHUSI.

5. Working in pairs, make up micro-dialogues on the following topics.
1) What is the global ecology?

2) What biomes are there in the world?

3) What dangers do these biomes face?

6. Render the text.
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UNIT 16. MICROBIAL ECOLOGY: WHAT IS IT?

Microbial ecology is an important study that looks at the relationship that the microorganisms
living throughout Earth have with the environment around them as well as their relationship with
each other. In this study, all three major domains of life are considered. This includes Bacteria,
Archaea, and Eukaryota and also looks at viruses. You may be wondering what the importance
of microbial ecology is. The fact is, these very small microorganisms are found in virtually all
areas of the environment, including the most extreme conditions such as lakes of acid and deep
within the ocean.

Microbial ecology is quite fascinating. This study focuses on the composition as well as the
physiology of these tiny beings. In doing so, people seek to learn more about how they live and
what they do that affects the world around us. Most scientists believe that microorganisms cover
the entire world in some form. Yet, knowing they are there is only the start. The fact is, it is
estimated that scientists and researchers only know about a small fraction of them, just one
percent even.

These diverse creatures are powerfully important to the rest of the planet. Microbial ecology
studies this importance. Microorganisms are known to be able to withstand some of the hardest
of environments. For example, you can find them in high temperatures even those that are over
100 degrees C. Additionally, microorganisms have been found in geysers, in oil wells and in
high saline locations, or water that is high in alkalinity or acidity. The importance of these small
creatures is evident in the way they affect the whole biosphere. They are often called the
backbone of the zones where light is not found.

How is microbial ecology important to conservation and environment protection? There are
several ways, but microorganisms are readily used in microbial biodegrading. For example, they
are often used to help break down pollution that is found in soils and sediment. They can also be
used in marine environments to improve the overall quality of the location. Since they are able to
degrade toxic waste, they are incredibly important.

A good example of how microbial ecology works is in an oil spill. Since petroleum oil is a toxic
chemical, and therefore destroys the environment, these organisms can be used to rectify the
situation. They can rebuild the area by removing the oil pollution from the natural habitats.
Microbial ecology is a science that/s always being studied. With the understanding of this type of
microorganism, scientists hope to be able to improve the overall well-being of the planet.

Helpful words and word combinations
microbial — MukpoOHBIii
throughout — moscemectro
Major — riaaBHBIH
domain — mapcTBo
bacteria — 6akrepus
virus — Bupyc
wonder — 9y0; yAuBISATHCS
virtually — ¢pakTudecku, mouctune
composition — coctaB, KOMITO3HUIIHS
physiology — dusuonorus
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tiny — kpoXoTHbBII

being — cymiectBo

estimate — orieHuBaTh

fraction — gactb, dhpakuus

percent — nmpoueHT

diverse — MHOTr00Opa3HbIi, pa3HOOOPa3HbIH, pa3HBIN

withstand — npoTHBOCTOSITh, BBIICPKUBATH

geyser — reizep

oil — HedTh; HEDTSIHOI

well — ckBaxuna

saline — cosieBoii, CONEHBIN, COIEPIKAIITUI COJTb

alkalinity — ménourocTs

acidity — KHCI0THOCTh

evident — oueBuaHBII

biosphere — 6uocdepa

backbone — xpebert, M03BOHOYHHK

zone — 30Ha

readily — ¢ roroBHOCTBIO

soil — mousa

sediment — otioxeHus

marine — MopcKoi

degrade — nerpaaupoBaTh

waste — oTxo1b1, OTOPOCHI

incredibly — meBeposTHO

spill — mponuBanwue, pasnB; MPOIUBATH

petroleum — Gensuu

chemical — xumukar; XuMuYeCKHiA

destroy — paspymars

rectify — ounmiars

Archaea — Apxeu, 1oMeH (HaAIAPCTBO) )KHUBBIX OPIraHU3MOB, Ha MOJICKYJSIPHOM YPOBHE
3aMETHO OTJIMYAIONIMXCS KaK OT OAKTEPHid, TaK U OT DYKapHOTOB
Eukaryota — DykapuoTbl, JOMEH KUBBIX OPraHHU3MOB, 00bEIMHSIOIINI BCE )KUBBIC OPTraHU3MBbI,
KJIETKH KOTOPBIX COZEPIKAT sijjpa (B TOM YKCIIe pACTECHHS, TPHOBI U dKHBOTHBIC)

Exercises
1. Answer the following questions on the text.
1) What does the microbial ecology look at?
2) What three main domains of life are considered by the microbial ecology?
3) Where can be microbes found?
4) What does microbial ecology focus on?
5) How much of the whole lot of microbes do we know?
6) What conditions can microbes withstand?
7) Where are microorganisms used?
8) What role do they play in fighting the pollution?
9) What dangers do petroleum spills incur?
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10) How do microorganisms deal with those?

2. Match the parts of the sentences to each other.

1) These very small microorganisms are found | a) the oil pollution from the natural habitats.
in b) the most extreme conditions such as lakes
2) People seek to learn more about of acid and deep within the ocean.
3) These diverse creatures are powerfully | c) geysers, in oil wells and in high saline
important to locations.
4) Microorganisms have been found in d) the rest of the planet.
5) They are often called the backbone of e) how they live and what they do that
6) They can rebuild the area by removing affects the world around us.

) the zones where light is not found.

3. Say if the statement is true or false.

1) The three major domains of life are Bacteria, Archaea, and Eukaryota.

2) Microbial ecology focuses on the composition as well as the physiology of microorganisms.
3) Scientists and researchers only know about a small fraction of microorganisms, just two
percent.

4) Microorganisms are known to be able to withstand some of the hardest of environments.

5) Microorganisms are often used to help break down pollution that is found in soils and
sediments.

6) Petroleum oil is a toxic chemical, and therefore it improves the environment.

4. Translate the following sentences into English.

1) Bbl MOKeETE CIIPOCHUTh, B YEM COCTOHUT BAKHOCTH IKOJIOTUH MUKPOOPTaHH3MOB.

2) DTH OYeHb MAJICHHKHE MUKPOOPraHNU3Mbl HalICHBI (DAKTHUYSCKHA BO BCEX 30HAX OKPYKAIOIIEH
Cpebl.

3) Jlromu crpemsaTcs y3HATh OOJBIIE O TOM, KaK OHH JKUBYT M YTO OHH JIEJAlOT TAaKOTO, YTO
OKa3bIBAEeT BO3/ICHCTBHE HA MUP BOKPYT HAC.

4) Tem He MEHEe 3HAHHE 3TOTO SABJIACTCS TOJIBKO HAYAIOM.

5) Hanpumep, Bbl MOKETE HANTH MX MPHU BHICOKUX TEMIIEpaTypax, JaKe TAKHUX, YTO MPEBBIIMIAIOT
100 rpagycos no Llenabcuto.

6) Ba)xHOCTH 3TUX MaJICHBKHX CO3[aHUI OYEBH/IHA B TOM, KaK OHHM OKAa3bIBalOT BO3/CHCTBUE HA
BCIO Ouocdepy.

7) HackoabKo 3KOJIOTHS MUKPOOPTaHW3MOB BaXkKHA U COXPAHEHHS W 3al[UThl OKPYXKArOIIeH
cpenpbl?

8) OHu Takke MOTYT HCIIOJIb30BAThCS B MOPCKOW Cpefie Ui YJIydIlleHHs OOIero KavecTBa
TAHHOM cepsl.

9) Tak KaK OHH CHIOCOOHBI pa3jiaraTb TOKCHYHBIE OTXOIbI, OHU HEBEPOSITHO BasKHBI.

10) DkoJsorus MUKpOOPraHU3MOB — HayKa, KOTOpasi u3ydajiach BCEr/a.

5. Working in pairs, make up micro-dialogues on the following topics.
1) Spheres where microbes be found.

2) The importance of microorganisms to the environment.

3) Microbial ecology as a science.
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6. Render the text.
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UNIT 17. DIFFERENT TYPES OF ENVIRONMENTAL
POLLUTION

Environmental pollution is definitely a serious threat for the entire world in this age of
development and industrialization. The pollution in developed cities is rising at a fast pace
according to the reports of several environmental scientists. Environmental protection is the need
of the hour, and countries across the world are working on developing technologies imposing
certain restrictions to reduce or control environmental pollution. There have been many meetings
on the international level between executives and ministers of different nations to curb
environmental pollution. However, being aware of the different types of environmental pollution
is essential before we adopt measures to deal with it. So, what are those?

Among the different types of environmental pollution, noise pollution is one of the major types.
Any kind of undesirable and loud noise which can be disturbing for human beings and cause
health hazards is known as noise pollution. Controlling noise pollution is totally in the hands of
human beings because it is totally because of activities such as noise of airplanes, vehicle noise,
machinery noise, noise due to different construction activities, noise of crowd, etc. Noise
pollution can be especially dangerous for patients in critical conditions. Silence zones at the right
place and implementation of the set rules can help to lower the adverse effects of noise pollution
greatly.

No less dangerous is soil pollution. Contamination of the soil or land because of improper or
incorrect agricultural techniques, dumping of chemical wastes by factories and industries are
responsible for soil pollution. Deforestation done in huge amounts is also equally responsible for
soil pollution. Certain mining activities are also believed to cause land pollution. These
environmental pollution facts must have helped you realize the real causes of different types of
environmental pollution.

Thermal pollution is characterized by excessive heat and is mainly the result of deforestation and
power plants. Scientists also speak about personal pollution, meaning the harmful effect of a bad
and improper lifestyle on the human body which can lead to diseases and disorders. Smoking,
drinking and irregular eating habits are the main causes of personal pollution.

Actually, any sphere of life can suffer from various types of pollution. But all living creatures on
the earth are affected by air and water pollution, as well as by radioactive pollution and plastic
pollution.

Helpful words and word combinations
definitely — onpenenéuno
industrialization — unaycrpuanusaus
need — Hyx/a, TpebOBaHKE
impOoSe — BBOAUTH, BHOCHTb, BHEAPSIThH
restrictions — orpanuueHus
executive — UCTTOJTHUTEITh, MEHEDKED
curb — ciepxuBath, 00y31BIBATH
aware — 0CO3HaroIuu
essential — cymecTBeHHBIN
adopt — npuHMMaTh (3aKOHBI)
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noise — mym

undesirable — HexxenareabHbBIN

hazard — puck, omacHocTh

vehicle — konécHoe TpaHCTIOPTHOE CPEICTBO
implementation — BBezieHue, BHEPEHHE
contamination — 3arpsisHeHue

IMproper — HernpaBHIbHBIN

dumping — cBanuBanue, aBapuitHas BHITPy3Ka
MINING — OTHOCSAIIUIACS K TOPHOMY JCTY
thermal — TemmnepaTypHbIi, TepMaTBbHBI#
eXCessiVe — H30bITOYHBIIH

power plant — snekTpocTanius

disorder — paccTpoiicTBo

suffer — crpagats

radioactive — pagroakTHBHBIN

plastic — r1acTHKOBBI#, ITACTMACCOBBII

Exercises
1. Answer the following questions on the text.
1) Who reports on the rising pace of pollution in developed cities?
2) What are countries across the world working on in order to combat pollution?
3) Who meets on the international level to work out measures aiming at curbing environmental
pollution?
4) What is noise pollution and what is it caused by?
5) Who is noise pollution especially dangerous to?
6) How can people lower the adverse effects of noise pollution?
7) What is contamination of the soil or land caused by?
8) What is thermal pollution and what is it caused by?
9) What do scientists mean when they speak about personal pollution?
10) What types of pollution are all living creatures on the earth affected by?

2. Match the parts of the sentences to each other.

1) The pollution in developed cities is rising at
a fast pace according to

2)Being aware of the different types of
environmental pollution is essential before we
adopt

3)Silence zones at the right place and
implementation of the set rules can help to
lower

4) Deforestation done in

5)Environmental pollution facts must have
helped you realize

6) Thermal pollution is characterized by
excessive heat and is mainly the result of
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a) deforestation and power plants.

b) the reports of several environmental
scientists.

c) the real causes of different types of
environmental pollution.

d) the adverse effects of noise pollution
greatly.

e) huge amounts is also
responsible for soil pollution.
f) measures to deal with it.
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3. Say if the following statements are false or true.

1) The pollution in developed cities is rising at a fast pace due to the reports of several
environmental scientists.

2) There have been many meetings on the international level between executives and ministers
of different nations to curb environmental pollution.

3) Silence zones at the right place and implementation of set rules can help to increase the
adverse effects of noise pollution greatly.

4) Deforestation done in huge amounts is also equally responsible for soil pollution.

5) Thermal pollution is characterized by excessive cold and is mainly the result of deforestation
and power plants.

6) Actually, any sphere of life can suffer from various types of pollution.

4. Translate the following sentences into English.

1) Ctpansl mo BcemMy MHPY pabOTalOT HaJa pa3pabOTKOM TEXHOJOTHH, HaJlararoiux
OHpGZ[GJ'IéHHBIC OrpaHN4YCHHUA C LCIIbIO COKPATUTHh HWJIM MOCTABUTH IOJA KOHTPOJIb 3arpsA3HCHUC
OKpYXKarollenl Cpeibl.

2) Oco3HaTh HAIUYHE PA3IUYHBIX BHUJOB 3arpPS3HEHHS OKPYKAMOIICH Cpeibl BAXKHO MEPE TEM,
KaK IIPUHHUMATb MEPBI BO3}1€I>'ICTBH$I Ha HUX.

3) Cenu pa3nMuHBIX BUJIOB 3arpsA3HEHUS OKPYKAIOMIEH Cpeibl IyMOBOE 3arpsi3HEHUE SIBIISICTCSI
OJHUM M3 I'JIaBHBIX.

4) JIro060it BU HEXKETATEITBHOTO MM TPOMKOTO IIyMa MOXET OKa3aThCs pa3ipakKarolluM s
Jto/Ied U OBITh MPUYUHOM pUCKA JJIS 37I0POBbSI.

5) lllymoBOe 3arps3HEHHE MOXET OBITh OCOOEHHO OMACHBIM JUIS OOJIBHBIX B KPHTHYECKOM
COCTOSIHUH.

6) He MeHee omacHO 1 3arpsi3HEHUE MTOYBHI.

7) 3arps3HEHHE T[OYBBI HJIM 3E€MJIM B CHJIY IPUMEHEHHS HEBEPHBIX WM HETOYHBIX
CEJIbCKOXO3SUCTBEHHBIX TEXHOJIOTUH, 3aXOPOHEHHE XUMHUYECKHX OTX0/J0B (habpukamMu HeCyT
OTBETCTBEHHOCTb 32 3arpsi3HEHUE MTOYBBI.

8) OmpezieiéHHbIE BUABI JEITEIBHOCTH B TOPHOAOOBIBAIOIICH MPOMBIIUICHHOCTH TaKXKe
CUMUTAIOTCS MIPUUMHOM 3arps3HEHUS 3eMETIb.

9) Kypenwue, BbITUBKA W MPUBBIYKA HEPETYISPHO MUTATHCS SBISIOTCS TJIABHBIMH MPHYHHAMH
«3arpsi3HEHUSA» YEIOBEKa.

10) Bce »wuBBIE CylIecTBa Ha 3¢MJIC HCIBITHIBAIOT BO3JCHCTBHUE 3arps3HEHUS BO3ayXa H
3arpsi3HEHUs BOJIBI.

5. Working in pairs, make up micro-dialogues on the following topics.
1) The causes and effects of noise pollution.

2) Why is soil pollution so dangerous?

3) Thermal pollution and its effects on the earth.

6. Render the text
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UNIT 18. WHAT IS AIR POLLUTION?

Air pollution is a substance introduced into the air, like chemicals, biological pollutants, or
particles, which damage environments, or cause harm to living organisms.

These pollutants can be caused by stationery or moving sources. The examples of stationary
sources are huge factories, and coal and mining industries. However, the more damaging sources
of pollution are the moving ones, like different types of motor vehicles. These can include boats,
automobiles, busses, trains, and aircrafts.

Pollution in the air is harmful to the environment, and also to all of our bodies. If you
continuously breathe in pollutants, it can lead to severe respiratory disease, and in some cases
premature death. Air pollution is a major cause of lung cancer and heart disease. It is best to try
to avoid living in areas that are near high traffic roads, and large factories, if you already have
respiratory problems or respiratory disease.

People in big cities rarely find themselves asking the question “What is air pollution?” because
they have things like smog to constantly remind them about it. Smog is a form of outdoor
pollution that is on a large scale. This terrible form of pollution can form when exhaust from
vehicles mixes with pollution from industries. Usually during the summer months is when cities
experience smog.

During the cold months of the year cities can get a different kind of pollution such as carbon
monoxide, or particulate air pollution. The reason for either type of pollution getting trapped in
the city is due to something called temperature inversion. This inversion is caused when air near
the earth surface is much colder than the air right above it. When this temperature inversion
occurs, then the pollution can’t rise and be dispersed away from the city. That inversion can
happen in any season, and that smog is a major form of air pollution.

If you are going to move, say, to Los Angeles, you should know that it’s a leading city, in
America, for smog concentration. Some of the metropolitan areas there, like Los Angeles,
Orange County, and Riverside are the worst to live in if you want to breathe clean air. Knowing
answers to what is air pollution is just the first step to making life, and the air we breathe better.
Using pollution reducing methods will help everyone breathe a little easier.

Helpful words and word combinations
particle — yactuna
stationery — craiuoHapHBI#, HETIOABMKHBIN
MOVINg — IBMKYIIHNACS
coal — yrosb; yroabHblii
motor — moTop, ABHUTaTeb
aircraft — Bosmymisoe cyaHo
breathe — geimare, BABIXaTh
SEVEre — CypOBBIii, )KECTOKHI
respiratory — pecripatopHsbIit
premature — npexaeBpeMEHHBIH
lung — nérkoe
cancer — pak (6omne3Hb)
traffic — ynuunoe nBmxenue
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smog — cmor (ot fog Tyman u Smoke npim)
exhaust — BeIOpoc

carbon — yraepon

monoxide — OKUCh, MOHOKCH]

particulate — cocrosiumii U3 yacTuil

trap — xankan; monajgats B KalkaH

INversion — uHBepCHs

surface — moBepxHOCTb

disperse — paccpenoToOUMBaThCS, PACHPOCTPAHSATHCS
concentration — KOHIIEHTpALUs

metropolian — oTHOCSIIMIACS K KPYITHBIM TOpOIaM

Exercises
1. Answer the following questions on the text.
1) What substances form the air pollution?
2) What stationery sources contribute to the air pollution?
3) What moving sources of the air pollution are there?
4) What can breathing in pollutants lead to?
5) What is best way to try to avoid the air pollution?
6) Why do people in big cities rarely ask the question “What is air pollution?”?
7) What is smog made of?
8) What is temperature inversion?
9) Why is it so dangerous to live in Los Angeles?
10) What pollution reducing methods can there be?

2. Match the parts of the sentences to each other.

1) These pollutants can be caused by a) a leading city, in America, for smog
2) Air pollution is a major cause of concentration.

3) This terrible form of pollution can form when | b) exhaust from vehicles mixes with
4) The temperature inversion is caused when pollution from industries.

5) That inversion can happen in any season, and | c) air near the earth surface is much
6) If you are going to move, say, to Los| colder than the air right above it.
Angeles, you should know that it’s d) stationery or moving sources.

e) lung cancer and heart disease.

f) that smog is a major form of air
pollution.

3. Say if the following statements are false or true.

1) The examples of moving sources are huge factories, and coal and mining industries.

2) Pollution in the air is most friendly to the environment, and also to all of our bodies.

3) Smog is a form of outdoor pollution that is on a large scale.

4) Usually during the summer months is when cities experience smog.

5) The reason for either type of pollution getting trapped in the city is due to something called
temperature inversion.
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6) Knowing answers to what is air pollution is just the first step to making life, and the air we
breathe worse.

4. Translate the following sentences into English.

1) OTtu 3arpsA3HSONIME BEIISCTBA MOTYT IMPOU3BOIUTHCS CTATUYHBIMU WM JIBHKYIIUMHUCS
HCTOYHUKAMU.

2) Tem He MeHee, OoJiee OMACHBIMU MCTOYHUKAMH 3arpsI3HCHUS SBJSIFOTCS IBMIKYIIIMECS, TaKHe
KaK pa3Ju4Hble BUbI TPAHCIOPTHBIX CPEACTB C MOTOPAMH.

3) Eciu BbI MOCTOSIHHO BIbIXacTe 3arps3HSIONIME BEIIECTBA, ITO MOXKET MPHBECTH K CYPOBBIM
pecnupaTOpHbBIM 3a00I€BaHUSIM, a B HEKOTOPBIX CIydasiX K MPEXIEBPEMEHHOU CMEPTH.

4) 3arpsi3HeHHE BO3/yXa — 3TO TJIaBHAs MPHUYMHA paka JErKUX U CePACYHBIX 3a00JICBaHUIL.

5) B TeueHMe XOJOIHBIX MECSIEB roJia TOpoJa MOTYT TOJYYUTh JAPYrOM THIl 3arpsi3HECHHUS,
TaKOM, KaK 3arpsi3HEHUE OKHUChIO YIIIEpO/ia WM B3BEILIEHHBIMHU YaCTUIIAMHU.

6) Kornma npoucxoaur 3Ta TeMeparypHasi MHBEpPCHs, 3arPsI3HEHUS] HE MOTYT TOHSATHCS BBEPX U
OBITh PaCCESHHBIMM BJAJIH OT rOPOAA.

7) DTa MHBEpCUsT MOXKET MPOU3OUTH B JH00OE BpPEMs roja, U JTAHHBIA CMOT SBJISETCS TJIABHBIM
BUJIOM 3arpsi3HEHUs BO3yXa.

8) Jloc-AnmKkenec — 3T0O BEIYIIHIA MO0 KOHIICHTPAIUK CMOTa TOPOT B AMEpHKE.

9) HexoTopbie U3 CTOJMYHBIX 30H — XYIIIWE JUIS KH3HH, €CJIM Bbl XOTHTE JBIIIATH CBEKUM
BO3JIyXOM.

10) Mcnonp30BaHKHEe METOIOB CHIDKCHUS 3arPSI3HEHHS TOMOYKET BCEM JIBIIIATH HEMHOTO JIerye.

5. Working in pairs, make up micro-dialogues on the following topics.
1) Different sources of pollution.

2) What does pollution consist of?

3) Pollution and health care.

6. Render the text
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UNIT 19. WATER POLLUTION

Whenever we use personal-care products and household cleaning products — whether they be
laundry detergent, window cleaner, shampoo, conditioner, toothpaste or mouthwash — we should
realize that almost all of it goes down the drain when we do laundry, wash our hands, brush our
teeth, bathe, or do any of the other things that use household water. Similarly, when we take
medications, we eventually excrete the drugs in altered or unaltered form, sending the
compounds into the waterways.

Studies have shown that up to 90% of your original prescription passes out of you unaltered.
Animal farming operations that use growth hormones and antibiotics also send large qualities of
these chemicals into our waters.

Unfortunately, most wastewater treatment facilities are not equipped to filter out personal care
products, household products, and pharmaceuticals, and a large portion of the chemicals passes
right into the local waterway.

Study of the effects of these chemicals getting into the water is just beginning, but examples of
problems are now shown up regularly. Scientists are finding fragrance molecules inside fish
tissues. Ingredients from birth control pills are thought to be causing gender-bending hormonal
effects in frogs and fish. The chemical nonylphenol, a remnant of detergent, is known to disrupt
fish reproduction and growth.

But the major source of water pollution is, certainly, sewage. In developing countries, an
estimated 90% of wastewater is discharges directly into rivers and streams without treatment.
Even in modern countries, untreated sewage, poorly treated sewage, or overflow from
undercapacity sewage treatment facilities can send disease-bearing water into rivers and oceans.
In the US, 850 billion gallons of raw sewage is sent into US rivers, lakes, and bays every year be
leaking sewer systems and inadequate combined sewer / storm systems that overflow during
heavy rains. Leaking septic tanks and other sources of sewage can cause groundwater and stream
contamination.

Beaches also suffer the effects of water pollution from sewage. About 25% of the beaches in the
US are put under water pollution advisories or are closed each year. It’s clear that sewage is part
of the problem, even in what is supposedly the most advanced country in the world.

Helpful words and word combinations
personal-care — OTHOCSIIUICS K THYHOM THTHEHE M COXPAHCHHIO 310POBbS
household — gomarHee X03541CTBO; OTHOCAIIMICS K 3a00T€ O JOME
laundry — ctupka, npadeunas
detergent — mororiiee cpecTBO
shampoo — mrammyHb
conditioner — KoHIUIIHOHED
mouthwash — monockanue a1s pra
drain — npenaxxHasi cucrema
eventually — B koHeuHOM HTOTE
excrete — BeIACHATH
drug — nexapcTBO
alter — usmensTh
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waterway — BOJHBbIN I1yTh

original — u3nayanbHbII

prescription — npeanucanue (Bpaya), JEKapCTBO MO PELEHTY
farming — otHocswMiics kK pepmMepcTBy

growth — poct

hormone — ropmon

antibiotics — anTuOHoTHKH

wastewater — croynas Boja

treatment — o6paboTka

facility — cpenctBo

equip — obopynoBaTh

filter — dunbTp; dunpTPOBATH

pharmaceuticals — ¢papmakonoruueckue cpeacTaa
fragrance — apomar

molecule — monekya

tissue — Tkaub (OHOJIOTHYECKAs)

ingredient — uHrpeMeHT

birth — poxxnenune

gender-bending — u3MeHsOIIHIT TTOJIOBBIC TPU3HAKA

frog — nsarymka

nonylphenol — TokcHYHBII XUMHUKAT, COXPAHSIOIIUNCS B BOJHOM cpejie
remnant — ocratok

disrupt — mapymiars, pa3pyiiarb, IpepbBaTh

sewage — KaHanu3anus

discharge — BeIOpaceIBaTh

stream — noTok

poorly treated — mioxo o6paboranHas

overflow — u30bITOK, MIEpETUB

under-capacity — ¢ HeI0CTaTOYHON MOIIHOCTHIO
disease-bearing — necymuii B cebe 60J1€3Hb

gallon — ramnon

leak — mporekats

inadequate — HECOOTBETCTBYIOLIHA

sewer / storm — coueTtaromuii CBOMCTBA KAHATU3AIMOHHBIX U JIABHEBBIX CHCTEM
septic — centuk

tank — 6ak, KoHTeiHEp

groundwater — mo3eMHbI€ BOIbI

beach — mspx

advisory — uadopMaiMoHHOe COOOIIEHHE, CBOJIKA, IPEAYIPEKIACHUE 00 OMACHOCTH

Exercises
1. Answer the following questions on the text.
1) What personal-care products and household cleaning products may be the cause of water
pollution?
2) How much of the medicinal original prescription passes out into the sewage system?
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3) How does animal farming contribute to the water pollution?

4) Why do all these dangerous chemicals go into water?

5) What alien molecules do scientists find in fish?

6) How do chemicals affect frogs?

7) What is the major source of water pollution?

8) How much of the untreated wastewater is discharged directly into rivers and streams in
developing countries?

9) How much of raw sewage is sent into US rivers, lakes, and bays every year?

10) To what extend do American beaches suffer from the sewage discharges?

2. Match the parts of the sentences to each other.
1) Whenever we use personal-care products | a) can send disease-bearing water into
and household cleaning products, almost all of | rivers and oceans.

it b) goes down the drain.

2) Animal farming operations that use c) growth hormones and antibiotics also
3) Most wastewater treatment facilities send these chemicals into our waters.

4) Scientists are finding d) the effects of water pollution from
5) Untreated sewage sewage.

6) Beaches also suffer e) are not equipped to filter out personal

care products.
f) fragrance molecules inside fish
tissues.

3. Say if the following statements are false or true.

1) When we take medications, we eventually excrete the drugs in altered or unaltered form,
sending the compounds into the airways.

2) Most wastewater treatment facilities are not equipped to filter out personal care products.

3) Ingredients from birth control pills are thought to be causing gender-bending hormonal effects
in frogs and fish.

4) In developing countries, an estimated 25% of wastewater is discharged directly into rivers and
streams without treatment.

5) Leaking septic tanks and other sources of sewage can cause groundwater and stream
contamination.

6) About 90% of the beaches in the US are put under water pollution advisories or are closed
each year.

4. Translate the following sentences into English.

1) Korz[a Mbl MPUHHUMACM MCIUIUMHCKUC IIPCIlapaTrbl, Mbl, B KOHCYHOM HTOI'C, BBIACIISICM
JICKapCTBa B U3MEHEHHOM WJIN HEU3MEHEHHOMU (l)opMe, OTIIPaBJIAA 9TOT COCTAB B BOJHBIC ITYTH.

2) I/ICCJ'ICI[OBaHI/ISI IIoKasajau, 41O 10 90% wu3HaAYaAILHO MIMPONMUCAHHOTO BaM BBIXOAHUT H3 BacC
HEU3MEHEHHBIM.

3) BOJIBIIMHCTBO YCTPOMCTB MO 00pabOTKE CTOYHBIX BOJ HE OOOPYJAOBAHO TaKUM 00pa3oM,
4TOOBI OT(I)HHLTpOBBIBaTB MNPOAYKTHI yXOJa 3a TCJIOM, CpCACTBA IO YXOOYy 3a HOMOM, a TAKKC
(bapMmakosioruyeckue CpecTBa.

4) Bosbiiag yacTe XUMHUECKHX BCIIICCTB I/I,Z[éT IIpsAMO B MCCTHBIC BOAHLIC ITYTH.
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5) Xumukar HOHHJI(PEHOJ, OCTATOYHBIM BJIEMEHT MOIOIIMX CPEJCTB, H3BECTEH TEM, YTO
HapyIaeT pa3MHOKEHUE H POCT PHIO.

6) Ho riaBHBIN HCTOYHUK 3arps3HEHHS BOJIbI, 3TO, KOHECUHO, KaHAIU3AIIHUS.

7) Oxono 80 MHUTHAPOB Ta/UIOHOB HEOOPaOOTAaHHBIX KAaHAIU3AIMOHHBIX CTOKOB C)KErOHO
OTIIPABIISICTCS B AaMEPUKAHCKUE PEKH, 03Epa 1 3aJIHBHI.

8) HpOTeKaIOHH/Ie 6aKI/I-C€HTI/IKI/I 1 MHBIC HCTOYHWKU KAaHAJIM3AIIMOHHBIX CTOKOB MOTYT BbI3BAaTbh
3arpsA3HCHUEC MOJA3CMHBIX BOJ U PCK.

9) Insku cTPagarOT OT PE3yIbTATOB 3arPSI3HEHUS BO/IbI KAHATM3AIIMOHHBIMUA CTOKAMH.

10) SIcHo, 4TO KaHAIM3AIMOHHBIC CTOKH €CTh Y4acTh MPOOJIEMBI JaXKe B CTpaHe, KOTOpas, Kak
CUMTACTCS, SIBJISIETCS] CAMOM MEPEIOBOI B MUE.

5. Working in pairs, make up micro-dialogues on the following topics.
1) Chemicals used at home as the source of water pollution.

2) How does water pollution affect animal world?

3) Sewage and its effect on waterways.

6. Render the text
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UNIT 20. EFFECTS OF RADIOACTIVE POLLUTION

The source of radioactive pollution is mostly manmade. Radioactive substances are those which
have the ability to emit high energy particles, like alpha and beta particles and gamma rays.
Radioactive substances are unstable in nature and are continuously emitting these particles in
order to gain some stability. When we are talking about the effects of these emissions on the
environment and living beings of the earth.

Radioactive pollution is rising because of the increase in radioactivity uses. It occurs mostly
from the waste products that are left behind after the use of radioactive substances. These
materials are disposed off without any precautionary measures to isolate the emissions, which
then contaminate the air, soil and water. Large amount of radioactive waste is generated from
nuclear reactors used in nuclear power plants and for many other purposes. It may occur during
extraction and refining of the radioactive material. Nuclear accidents and nuclear explosions are
two of the worst man-made sources of radioactive pollution.

Radioactive emissions from nuclear weapons are considered as the most harmful for the
environment, as they stay in the atmosphere for as long as a hundred years. Thus, it affects
several generations. Similarly, the radioactive substances from the land surface may flow down
to the water and remain there for years to come. It causes harm to the aquatic animals. Thus, we
can say that radioactive pollution has a destructive effect on the entire ecosystem.

When the soil gets contaminated by radioactive substances, it is transferred to the plants growing
on it. It can lead to genetic mutation of the plants’ DNA and affect its normal functioning. Some
of the plants may die after such exposure while others may develop weak seeds. When any part
of the contaminated plant, including the fruits is consumed by human beings, it causes serious
health risks.

The effects of radioactive pollution on human beings often vary from mild to severe, and it
largely depends on the level of exposure to the emissions. Among the particles emitted from
these substances, the effect of alpha particles is the lowest and the gamma rays are the most
dangerous. When the human body is exposed to radiation, then it reacts with its biological
molecules, and ions are formed in the process. This leads to the formation of a large number of
free radicals that destroy vital molecular components like proteins, enzymes, nucleic acids, etc.
Low levels of exposure on a small portion of the body may just affect the cell membranes and
cause mild skin irritation. Other immediate effects of short span exposure of nuclear radiation are
nausea, vomiting, diarrhea, loss of hair and nails, bruises due to subcutaneous bleeding, etc.

Long term exposure has far more serious health effects. It has a serious threat to various systems
of the body that include the cardiac system, neurological system and reproductive system. The
radioactive rays can cause irreparable damage to the DNA molecules and lead to a life-
threatening condition. It causes genetic mutations that promote the growth of cancerous cells in
the body. The effects of genetic mutation tend to pass on to the future generations as well. In
other words, if the parents are exposed to nuclear radiation, then their child could be born with
genetic birth defects and retardation.

Most of these effects of radioactive pollution do not show up immediately, but have severe long
term health consequences. Therefore, it is imperative that some measures be taken to minimize
radioactive pollution.
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Helpful words and word combinations
radioactive — paguoakTHBHBIN
emit — BeIlTyCKaTh, UCITYCKATh
alpha — ansda
beta — Gera
gamma — ramma
unstable — HecTabuIbHBIN
continuously — mocTostHHO
stability — crabuibHOCTD
dispose off — uz6aBisiThCS (OT)
precautionary — npeaynpeauTenbHbie, PeI0XPAaHUTEIbHBIC
measure — mepa, CpeaCTBO
isolate — nzonupoBath
generate — mpoHU3BOAUTH
nuclear — saepHbIit
reactor — peakrop
extraction — no0er4ya
refining — oborarenune
explosion — B3pkIB
transfer — mepenaBath, MepeBOAUTH
genetic — reneTHYCCKHIA
mutation — myrarms
exposure — IeMOHCTpalus, o ABepranue (KakomMy-Ji. BO3JCHCTBHIO); BHICTABICHHE, OCTABJICHHE
(Ha coJHIIE, IO TOKIEM)
seed — cems
consume — moTpeodJIATh
vary — ObITh pa3HOOOpa3HBIM
radiation — paguarus
free radicals — cBoGo1HBIE pagMKaIbI
protein — 6enok
enzyme — dbepMeHT
nucleic — HykeMHOBBII
cell — kiretka (6roaOrHUECKast)
membrane — mem6pana
irritation — pasapaxenue
immediate — HemocpeACTBEHHBII
span — MpoMexyToK
vomiting — ppota
diarrhea — monoc
nail — HoroTsh
bruise — cunsK, KpOBOMOATEK
subcutaneous — o Ko KHbIN
bleeding — kpoBoTeueHue
cardiac — cepaeunbIiii
neurological — HeBponoruyeckuit
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reproductive — penpoyKTUBHBII

irreparable — HeBocronHUMBII

defect — necdexr

retardation — 3ameuienue

Minimize — MUHUMH3HPOBATh

DNA — THK, ne30kcupuOOHYKIEHHOBAsE KUCJIOTA, OAWH U3 JIBYX THUIIOB HYKJIEMHOBBIX KHCIIOT,
o0ecrieynBarOIUX XpaHEHUE,
TEHETUYECKO IMpOrpaMMbl pa3BUTUS M (PYHKIMOHUPOBAHMSA JKMBBIX OpraHu3MoB. OCHOBHas

nepeaadyy M3 TIIOKOJICHUA B IIOKOJICHUEC W pPCaIU3aluio

poip JIHK B kierkax — posnroBpeMeHHoe xpaHeHue HHpopmauuu o crpykrype PHK

(prOOHYKIIEMHOBOM KUCIIOTHI) U OEJIKOB.

Exercises

1. Answer the following questions on the text.

1) Who is responsible for the radioactive pollution on the earth?
2) What are radioactive substances characterized by?

3) Why is radioactive pollution rising?

4) What radioactive emissions are the most harmful and why?
5) What happens with the soil when it gets contaminated by radioactive substances?
6) What are the effects of radioactive pollution on human beings?

7) How does DNA react to excessive radiation?

8) What happens to children whose parents were exposed to excessive radiation?
9) How do effects of radioactive pollution show up?
10) What measures should be taken to minimize radioactive pollution?

2. Match the parts of the sentences to each other.

1) Radioactive substances are those which have

2) Large amount of radioactive waste is
generated from

3) Radioactive pollution has

4) When any part of the contaminated plant,
including the fruits is consumed by

5) When the human body is exposed to
radiation, then it reacts with

6) It has a serious threat to various systems of
the body that include

a)the cardiac system, neurological
system and reproductive system.
b)human beings, it causes serious
health risks.

c)the ability to emit high energy
particles.

d)nuclear reactors used
power plants and for
purposes.

e)a destructive effect on the entire
ecosystem.

f) its biological molecules, and ions are
formed in the process.

in nuclear
many other

3. Say if the following statements are false or true.
1) Radioactive pollution is rising because of the increase in radioactivity uses.
2) Radioactive pollution may occur during extraction and refining of any material.

3) Nuclear accidents and nuclear explosions are two of the worst man-made sources of

radioactive pollution.

4) Some of the plants may die after such exposure while others may develop weak seeds.
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5) The effects of genetic mutation never pass on to the future generations.
6) Most of these effects of radioactive pollution show up immediately, but have no health
consequences.

4. Translate the following sentences into English.

1) VcToYHUK painOaKTUBHOTO 3arps3HEHHUS, B OCHOBHOM, CO3/IaH YEJIOBEKOM.

2) PaguoakTHBHOE 3apayKCHUE MPOUCTEKAET B OCHOBHOM OT OTXOJIOB, KOTOPBIC OCTAIOTCS MOCIIE
HCI0JIb30BAHUS PAIMOAKTUBHBIX BEIIECTB.

3) Ot 3TuX MarepuanoB HM30aBJISIOTCS O€3 BCIKUX MEp IMPEIOCTOPOKHOCTH, MO3BOJISIOIINX
M30JIMPOBATh BBIOPOCHI.

4) Bonbime 0O0BEMBI PATHOAKTUBHBIX OTXOJOB MPOM3BOMAATCS SICPHBIMH PEaKTOpPaMH,
HCIO0JIb3YEMBbIMU Ha aTOMHBIX AJIEKTPOCTAHLIUAX U U1 MHOTHX JIPYTHX LENEH.

5) PaguoakTHBHBIC BEIIECTBA C MOBEPXHOCTH CYIIM MOTYT CTEKAaTh B BOJY U OCTaBaThCS TaM H B
Oyyiye ro/bl.

6) DTO MpPUYHMHSAET BPE]] BOJHBIM KUBOTHBIM.

7) Korma mouBa 3arpsi3HseTcsl paJlOaKTHBHBIMH BEIECTBAMH, OHHU IEPEAAIOTCS PACTCHHSIM,
KOTOpbIE Ha HEH pacTyT.

8) Huskue ypoBHM BO3ACHCTBUS Ha HEOOJBIIOM y4YacTKe Tejla MOTYT MPOCTO OKa3aTh
BO3JICHCTBUE Ha KJIETOUYHbIE MEMOPaHbI U BBI3BATH JIETKOE Pa3ApakKeHUE KOXKH.

9) PaguanoHHbIe JIy9d MOTYT TIPUYUHHUTH HEBOCTIOJHUMBIH Bpe Mosiekyaam JIHK u npuBectu
K CO3/IaHUIO YCIIOBUH, yIpOKAIOLUIUX KU3HH.

10) ITostomy Tak BasKHO, YTOOBI OBLIH MPHHITHI MEPHI C IEIbI0O MUHUMH3ALUN PaIHOAKTHBHOTO
3arpsA3HEHUs.

5. Working in pairs, make up micro-dialogues on the following topics.
1) Physical properties of radioactive substances and radioactive pollution.
2) Damages caused by radioactive pollution to plants and animals.

3) Why is radioactive pollution dangerous to man?

6. Render the text

72



UNIT 21. POLLUTION CONTROLS

Although people in general and economists in particular agree that we must control pollution of
our environment, there is little agreement as to how this should be done.

The measures to control the pollution are divided into two groups. First, there exist different
regulatory standards based on the idea of the “best available” technology for all sorts of pollution
in every industry. But as each pollutant has many sources, national agencies that are supposed to
ban pollution have to establish numerous maximum discharge standards for any of them.

Old sources of pollution (old factories, for example) can follow less strict standards than those
devised for new sources, as it is considered more expensive to modernize an old factory than to
introduce pollution control devices into a new one. Moreover, discharge standards for sources
that already exist, as well for new sources, are more onerous in places with a higher-quality
environment that is with cleaner air, cleaner water, etc.

The regulations of pollution may be established by the federal government. Usually they are very
expensive. For example, direct expenditures for compliance with vehicle standards in the USA
totaled an estimated $14 billion in 1988, costs shouldered primarily by consumers.

The market-based approach to control pollution is less burdensome for taxpayers and the
government. This approach is based on market incentives to reduce pollution, which fall into two
groups: pollution fees and so called “marketable permits”.

The first are taxes on polluters that are set proportionally to the amount they discharge into air,
water, or local landfill.

Marketable permits are discharge licenses. Polluters can buy and sell them to meet the control
levels established by the governments. Marketable permits, actually, allow manufacturers to
pollute the environment up to a certain level, and within the whole industry emitters may pollute
over the control level as long as other polluters compensate by polluting less. The government
decides on the desired level of pollution and the initial distribution of pollution rights within an
industry, the latter then being redistributed among all the enterprises concerned.

Helpful words and word combinations
in general — B o6mem
in particular — B ocobennocTn
divide — menuts, pasnensaTh
regulatory — perynupyromnue
standard — crangapt
agency — areHTCTBO
ban — 3anpemiars
establish — ycranaBnuBars
NUMErouUS — MHOTOYHCIIEHHBIC
strict — crporue
devise — pa3pabaTbiBath
device — ycTpoiicTBO
ONErous — 0OpeMeHUTEbHBIN, 3aTPYIHUTEILHBIN
federal — ¢penepanbubIit
expenditures — pacxop
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compliance — cootBeTcTBHE

shoulder — BeiHOCHTB Ha TUIEYaX

primarily — mpenmyIiecTBeHHO, IIIaBHBIM 00pa3oM
market-based — ocHoBaHHBII Ha PHIHOYHBIX MEXaHU3MaX
burdensome — o6pemeHuTEBEHBIN

taxpayer — HanorominaTeIbIIuK

marketable — uMeromuii X0k IeHHE HA PhIHKE
permit — pasperiecnue

tax — Hamor

proportionally — npomnopiroHanbHO

license — murieH3us

manufacturer — npousBoUTE b

polluter — 3arps3uuTens

compensate — KOMIIEHCUPOBaTh

initial — HavanpHBIH

enterprise — npeanpusTUe

Exercises
1. Answer the following questions on the text.
1) What do people in general and economists in particular agree upon?
2) How many groups are the measures to control the pollution divided into?
3) Why do national agencies supposed to ban pollution have to establish numerous maximum
discharge standards?
4) Why do old sources of pollution follow less strict discharge standards?
5) How does higher-quality environment affect the pollution discharge standards?
6) What institutions establish the regulations of pollution?
7) Why is the market-based approach to control pollution more preferable for taxpayers?
8) What are the market-based instruments to control pollution?
9) What are taxes on pollution?
10) How do “marketable permits work?

2. Match the parts of the sentences to each other.

1) Each pollutant has a) discharge licenses.

2) Old sources of pollution can follow b) the federal government.

3) The regulations of pollution may be c¢)the amount they discharge into air,
established by water, or local landfill.

4) Taxes on polluters are set proportionally to d) the desired level of pollution and the
5) Marketable permits are initial distribution of pollution rights
6) The government decides on within an industry.

€) many sources.
f) less strict standards.

3. Say if the following statements are false or true.
1) As each pollutant has many sources, national agencies that are supposed to ban pollution have
to establish numerous maximum discharge standards for any of them.
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2) Discharge standards are more onerous in places with a low-quality environment.

3) Direct expenditures for compliance with vehicle standards in the USA totaled an estimated
$14 in 1988.

4) The market-based approach to control pollution is less burdensome for taxpayers and the
government.

5) Marketable permits are discharge licenses.

6) The industry itself decides on the desired level of pollution and the initial distribution of
pollution rights within an industry.

4. Translate the following sentences into English.

1) Mepsl 110 KOHTPOJTIO 32 3arPsA3HCHUEM OKPYXKAIOIICH CPeJibl MOPA3CISIOTCS Ha JIBE TPYIIIIBL.
2) CylecTBYIOT pa3jIMYHbIC PETYIUPYIOIIUE CTAHIAPThl, OCHOBAHHBIC HA WICC «HAMIYYIIHM
00pa3oM JOCTYITHOI» TEXHOJOTHH ISl BCEX BUIOB 3arpsi3HEHUsI OKPYXKAIoIIel cpenbl BO BCeEX
OTPACJISIX IPOMBILUIEHHOCTH.

3) Crapble UCTOYHUWKH 3arpsi3HeHUsi (ctapble (aOpHKH, HampuUMep) MOTYT CIIEOBaTh MEHEe
CTPOTHUM CTaHAapTaM, YeM Te, 4YTO pa3pabOTaHbl sl HOBBIX UICTOYHHKOB.

4) OOBIYHO OHH OYCHB JIOPOTHE.

5) DTOT MO/AX0/1 OCHOBAH Ha PHIHOYHOW MOTHBAIIMU, HAMPABICHHONW HA COKPAICHUE YPOBHEU
3arpsi3HEHUsI.

6) Haorn Ha OTBETCTBEHHBIX 3a 3arps3HEHHE OKPYXKAIOIIeH Cpeibl YCTaHABJIMBAIOTCS
MPOTIOPITMOHATBHO 00BEMaM, KOTOpbIE OHHM BBIOpPAchIBalOT B aTMocdepy, BO3JyXe WU Ha
MECTHYIO CBAJIKY.

7) OTBEeTCTBEHHBIC 3a 3arpsi3HEHHE OKpPYXaIoIIel cpeabl MOTYT MOKyHmarh M IPOJaBaTh
HaxoJslIMecs Ha pbIHKE pa3pelleHusi, 4ToObl YAOBIETBOPUTh KOHTPOJBHBIM YPOBHSM,
YCTaHaBJIMBAEMBIM I'OCYAAPCTBAMHU.

8) Haxopsiuecs Ha pelHKE pa3pelieHuss pakTHYSCKU MO3BOJISIOT IPOU3BOAUTENSIM 3arpsi3HsTh
OKPYXKAIOILYIO Cpely 10 OIPeAeIEHHOTO YPOBHSL.

9) B pamkax Lenoi oTpacin OTBETCTBEHHBIC 32 3arpSI3HEHUE OKPYKAIOIICH Cpe/ibl MOTYT JieliaTh
3TO CBEPX YCTAHOBJIEHHOI'O YPOBHS JI0 T€X IOP, MOKA POYHE KOMIIEHCUPYIOT 3TO, BbIOpachIBas
MEHbILIE OTXO/I0B.

10) IIpaBa Ha 3arps3HEHHWE B paMKax OJHON OTPACIU IEPEPACIPEACISIOTCS MEXKIy BCEMH
3aWHTEPECOBAHHBIMU MPEANPUATUAMH.

5. Working in pairs, make up micro-dialogues on the following topics.
1) Different types of measures aiming at reduction of pollution.

2) Taxes and pollution.

3) Marketable permits as the means to control the level of pollution.

6. Render the text
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Texts for rendering into English

1. HaHoTexHo10rUA

COBOKYITHOCTh METOJIOB M IPUEMOB, IPUMEHSEMBIX NPU W3YYEHUH, MPOECKTUPOBAHUH,
IIPOM3BOJICTBE M  HCIOJIB30BAaHWU  CTPYKTYP, YCTPOWCTB U  CHCTEM, BKIIIOYAIOUIUX
[[EJICHANPABJICHHBI  KOHTPOIb W Moau(puKamuioo QOpMbI, pasMmepa, HWHTETPALUH |
B3aUMO/ICHCTBHS COCTABIISIONIUX MX HAHOMACIITAOHBIX 3JieMeHTOB (1 — 100 HM) AJ1sl moJTydeHus!
OOBEKTOB C HOBBIMH XUMHUYECKHUMH, (U3NYECKUMH, OHMOJOTMYECKMMH CBOMCTBAMHU.
HanotexHnosorus Bce Oosiee mposiBisieT ce0s Kak 00JacTb UCCIIEJOBaHUM, KPUTUYECKH Ba)kKHAs
Ui Oo0ecreueHusl Cepbe3HbIX HAyYHBIX IMPOPHIBOB, KOTOPbIE MOTYT UMETh OTPOMHOE 3HAU€HUE
JUIs  pa3BUTHUA OHOMEIUIUHBI, POOOTOTEXHMKH, OHJIEKTPOHMKH, MAIIUHOCTPOEHHUS, CHCTEM
nuarHocTuku. Crenyer OTMETUTh, YTO B MOMYJSPHOW Ipecce TEPMHUH «HAHOTEXHOJOTHN
UHOTJa yHoTpeOssercs B OTHOUIEHHM JIIOOBIX CYOMHKPOHHBIX IPOIIECCOB, BKIJIIOYast
mutorpaduio. IlosToMy, TroBOps 0O peaqbHOM HAHOTEXHOJIOTMM, MPOLECCHl KOTOPOi
OCYILIECTBJISIIOTCS HA MOJIEKYJIIPHOM YpOBHE, MHOTHE YY€Hble HAUMHAIOT HCIOJIb30BaTh
TEPMUH «MOJIEKYJISIpHAsi HAHOTEXHOJIOTUSD».

2. /IBa Ctuasa TexHoI0TUU

Hama coBpeMeHHasi TEXHOJIOTHsI OCHOBBIBACTCSI HA IPEBHEN TpaauIiuu. TpUANATh THICSY
JeT Hazaa oOTEchiBaHME KaMHS OBLJIO BBICOKOW TexHosiorwed. Hamm npenku Opanm
KaMHH, CoJIepKalllie TPUUTMOHBI TPWUTMOHOB aTOMOB, W YAQSIM  CJIOH, COJEpIKaIlue
MUWLTHAPIbI TPHJLUTMOHOB aTOMOB, YTOOBI CAEJIaTh MX HUX HAKOHEYHUKH JJIs1 cTpei. OHU Ieainu
MpeKpacHyro paboTy ¢ MacTepCTBOM, TPYAHOBOCIPOU3BOJIMMBIM CETOMHS. Takke OHM Jeinaiu
PUCYHKHM Ha CTeHax rmemniep Bo PpaHIMU paCHbUICHHEM KpacKH, HCIOJb3YyS CBOM PYKH U
Tpadapetsl. [lo3ke OHM Aenany TOPIIKK OOXKHraHWEeM TIJIMHBI, MOTOM - OpOH3Y, OOXHuTas
nopony. Onu npugaBanu OpoH3e GopMy, BEIKOBBIBas €€. OHU Jenaiy kKene30, MOTOM CTallb, U
npuaaBaiu UM GopMmy, HarpeBasi, BBIKOBBIBAsI U CHUMAs CTPYXKKY.

JIpeBHUI CTWJIb TEXHOJOTHUH, KOTOPBIA MOXXHO TPOCIEAWTH OT YHUIIOB KPEMHS JI0
KPEMHHUEBBIX YHIIOB, OOpamiaeTcss ¢ aToOMaMd M MOJIEKYJIaMH B OOJIBIIMX COBOKYIHOCTSX;
Ha30BEM 3T0 Oank-TexHonorueit (bulk - onroBeiit). HoBas TexHonorus Oyaer MaHUNYIHUPOBATh
WHIUBUAYAIbHBIMU aTOMaMU U MOJIEKYJIaMH, TI0J] KOHTPOJIEM U MPELU3HUOHHO, - HA30BEM TaKYIO
TEXHOJIOTHIO MOJIEKYIsipHO#. OHAa U3MEHHT HaIll MUP B OOJIBIIEM KOJIMYECTBE 00JIacTeil, 4eM Mbl
MO’KEM BOOOPA3UTh.

MukpocxemMbl HUMEIOT YacTH, H3MEpsieMble B MHUKPOMETpPaxX, TO €CTh B MHJUTMOHHBIX
JIOJISIX METpa, HO MOJIEKYJbl U3MEPSIOTCS B HaHOMETpax (B THICAUY pa3 MeHbIIE). MBI MOKeM
WCIIOJIb30BATh TEPMHUHBI "HAHOTEXHOJOTUS" U "MOJEKYJIApHas TEXHOJOTUs" B3aMMO3aMEHSEMO
JUIS OTHCaHUs HOBOTO BHJIa TEXHOJOTUHU. Pa3paboT4MKy HOBOW TEXHOJOTHUHU OYAyT CTPOUTH U
HAaHOCXEMbI, 1 HAHOMAIITHHEI.
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3. MosiekyJiipHas TeXHOJIOTUA CeroHs

OpHO W3 OmpeNeeHui MAIllMHBI TI0 CJIOBapio - "Mr00ast cucTemMa, OOBIYHO W3 TBEPIBIX
qacTeil, cCPOPMHUPOBAHHBIX M CBSA3aHHBIX TaK, YTOOBl M3MEHATH, IEpEelaBaTh U HAMPABIATH
UCTIOJIb3yeMbIE CHJIBI OMPECNICHHBIM CIOCOOOM JUIsl JOCTHKEHHS ONPEIEICHHON IeNH, TaKOH
KaK BBIINIOJHEHHE M10JIE3HON paboThl". MoseKysipHble MAIIMHbBI TOIXOIAT MO/ ATO ONpEe/IeHUue
BIIOJIHE XOPOUIO.

UYrtoObI mpecTaBUTh ceOe STH MAIIUHBI, HY>)KHO CHaYaja JIaTh HATJIATHOE MPEICTaBICHHIE
0 MOJIeKy/ax. MBI MOKeM M300pa3uTh aTOMBI KaK OYCHHKH, a MOJICKYJIbI KaK TPYyIIbl OyCHHOK,
1moI00HO JIeTCKUM OycaM, COeTUHEHHBIM KyCcOYKaMu HUTKH. Ha camom nene, XUMHUKH WHOTZA
MIPEJICTABIISIIOT MOJIEKYIIbI HarJIAIHO, CTPOS. MOJIENIN U3 IJIACTMACCOBBIX OYCHHOK (HEKOTOpBIE U3
KOTOpBIX CBSI3aHbl B HECKOJIbKUX HANpaBICHUAX YEM-TO, MOJOOHBIM chuuam B Halope
Tinkertoy). AToMBI HIMEIOT Kpyriyr0 (GOpMy MOJ00HO OyCHHAM, U XOTS MOJICKYJISIPHBIC CBSI3H -
HE KyCOUKM HMTKH, Hallla KapTHHKA, KaK MUHUMYM, Ja€T Ba)XKHOE NPEACTABIEHUE O TOM, UTO
CBSI3M MOT'YT OBbITh MIOPBaHbl U BOCCTAHOBJICHBI.

Bemmn Bokpyr Hac JEHCTBYIOT Kak OHHM JEHCTBYIOT B 3aBUCHMOCTH OT TOTO, KaK BEIyT
cebsd ux MousieKynbl. Bo3nyx He AepkUT HU (GopMy, HU 0O0BEM, MOTOMY YTO MOJIEKYJIbI
JIBUTAIOTCSI CBOOOJHO, CTaJKUBAsCh M OTCKAaKUBas PHUKOILIETOM B OTKPBITOM IPOCTPAHCTBE.
Mouekynbl BOJABI JI€piKaTcs BMECTE B TNpOIECCEe IMEpeMEeIleHHUs, MO3TOMY BOJa COXpaHseT
MOCTOSIHHBIM 00BEM B mpoliecce M3MEHEHHs cBoed (QopMmbl. Menp coxpaHseT CcBOiO (opmy,
MIOTOMY YTO €€ aTOMBI CBSI3aHbI IPYT C IPYTOM B ONPEAETIEHHYIO CTPYKTYPY; Mbl MOXKEM COTHYTb
€€ WIM KOBaTh €€, IOTOMY YTO €€ aTOMBI CKOJIB3ST APYr OTHOCUTENBHO ApYyra, OCTaBasCh IpPHU
3TOM CBsA3aHHBIMU BMecTe. CTeKso pa30uBaeTcsi, KOrAa Mbl yIapsieM IO HEMY MOJOTKOM,
IIOTOMY 4TO €0 aTOMBI OTAEIAIOTCS IPYr OT Apyra paHblIe, YeM HAa4YMHAKOT CKOJIb3UTh. Pe3nHa
COCTOUT M3 IENOYeK IEpPEeKPYyYEHHbIX MOJIEKyJd, MOA0O0HO KiIyOKy BepeBok. Korgma eé
pPaCTATMBAIOT M OTIIYCKAlOT, €€ MOJIEKYJBl PACHPSAMIISIIOTCS M CBOPAYUBAIOTCA OINSATh. OJTH
IIPOCTBIE MOJIEKYJISIPHBIE CXEMbl 00pa3ylT MAacCHUBHBIE BellecTBa. bosiee ClOXKHBIE CXEMBbI
00pa3yloT aKTHBHbIE HAHOMAIIIMHBI XKHUBbBIX KJIETOK.

buoxumuku yxe paboTaroT ¢ 3TUMH MalllMHAMU, KOTOPbIE B OCHOBHOM COCTOSAT U3 Oeika
- OCHOBHOTO CTPOMTEJIBHOTO MaTepHuala JKUBBIX KJIETOK. OTH MOJECKYJISAPHbIC MAIIWHBI UMEIOT
OTHOCHUTEJIbHO HEMHOI'O aTOMOB, U OHU MMEIOT Oyrop4aryro MOBEPXHOCTb, IOJOOHO 0ObEKTaM,
CI€TIaHHBIM CKJIEMBAaHMEM BMECTE T'OPCTKM MPAaMOPHBIX IIApUKOB. Takke MHOTHE Mapbl aTOMOB
CBSI3aHbl CBS3AMH, KOTOPbIE MOTYT CruOaTbCsi M BpAIIAThCS, MOSTOMY OEIKOBBIE MAILIMHbI
HeoOblyHO TruOku. Ho momo06HO BceM MaliMHaM, OHM HMEIOT 4YacTH pPa3IudHOW (GOopMbI U
pa3MepoB, KOTOPbIE BBIMOJIHAIOT M0JIE3HYI0 paboTy. Bee MalmHbl HCHOIB3YIOT TPYIIBl AaTOMOB
B KayecTBe cBOMX yacTel. [IpocTto GenkoBble MalIMHBI UCTIOJIB3YIOT OYE€Hb MaJEHbKHE TPYIIIbI.
broXMMHMKN MEUTalOT O IMPOEKTUPOBAHMU M CO3JaHMM TAKUX YCTPOMWCTB, HO €CThb TPYIAHOCTH,
KOTOpBIE ell€ HEOOX0IMMO MPeoJI0eTh. MHKEeHephl HCIOIb3YIOT JIyUd CBETA, YTOOBI HAHOCUTD
CXEMbl Ha KPEMHHEBBIE YMIIbI, HO XUMUKHU BBIHYK/JICHbI UCIOJIb30BaTh HAMHOTO 0OJiee CIOMXKHbIE
MeTO/Ibl, 4eM 3TOT. Koryia oHM KOMOMHUPYIOT MOJIEKYJIBI B PA3JIMYHBIX NOCIIEI0BATEIBHOCTSX, Y
HUX €CTh OIPaHUYEHHBIH KOHTPOJb HaJl TEM, KaK MOJIEKYJbl coequnsatorcsa. Korga Gnoxumukam
HY)KHBI CJIO’)KHBIE MOJIEKYJISIPHBIE MAlINHbI, OHU MO-NIPEKHEMY JOJDKHBI 3aUMCTBOBAaTh MX M3
kjeTok. OIHAaKo NMPOJBHUHYTHIE MOJIEKYJISIPHBIE MAIllMHBI, B KOHEUYHOM CYETE, IO3BOJSAT UM
CTPOMTb HAHOCXEMBbl WMJIM HAHOMAIIMHBI TaK K€ IPOCTO M HEMOCPEJICTBEHHO, KaK cenvac
UHXXEHEPbl CTPOAT MHUKPOCXEMbl M MoedHble MamuHbl. [locime a3Toro mporpecc craHer
BIIEUATJISAIONIE CTPEMUTENBHBIM.
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'eHHBIE WHXXEHEpPHI YK€ TIOKa3bIBAlOT MyTh. OOBIUHO, KOTJAa XHUMHKH JENal0T
MOJIEKYJISIpHBIE LIENH, Ha3bIBaeMble "MOJIMMEpAMH", - OHU CBAJIMBAIOT MOJIEKYJBI B COCYH, I'Ze
OHM B JKUAKOCTH CTAJIKUBAIOTCS M CBS3BIBAIOTCS Cly4ailHbIM oOpazom. [losiBisromuecs B
pe3yibTare LEeNd HMMEIOT pa3IMyHble JUIMHBI, a MOJEKYNbl CBSA3BIBAIOTCS 0€3 Kakoro-imoo
OMPENEIIEHHOTO TTOPSIKA.
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